
Form III
Spike Recovery Summary

Total Saturated Hydrocarbons by GC/FID
Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1206028

Case: N/A SDG: N/A
Client ID: Alaska North Slope Crude

Matrix: Oil

Lab ID: TO062112ANS02
Associated Blank: N/A
Concentration Units: mg/Kg

Date Collected
N/A

Date Received
N/A

Date Extracted
N/A

Percent Solid
100

Analyst
JT

% Recovery
Parameter True Conc. Conc. % Recovery Limits
Total Saturated Hydrocarbons 67052.797 77000 115 65-135

Concentrations reported as calculated values, which includes rounding for significant figures.  Percent recoveries and RPD values
are calculated from the unrounded result.

N/A - Not Applicable

03/08/13 17:37

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288
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Form III
Spike Recovery Summary

Total Saturated Hydrocarbons by GC/FID
Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1206028

Case: N/A SDG: N/A
Client ID: Alaska North Slope Crude

Matrix: Oil

Lab ID: TW040212ANS01
Associated Blank: N/A
Concentration Units: mg/Kg

Date Collected
N/A

Date Received
N/A

Date Extracted
N/A

Percent Solid
100

Analyst
BAL

% Recovery
Parameter True Conc. Conc. % Recovery Limits
Total Saturated Hydrocarbons 67052.797 64400 96 65-135

Concentrations reported as calculated values, which includes rounding for significant figures.  Percent recoveries and RPD values
are calculated from the unrounded result.

N/A - Not Applicable

03/08/13 17:38

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288
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Form I
Total Saturated Hydrocarbons by GC/FID

Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1206028

Case: N/A SDG: N/A
Client ID: SWKR3800C001S061512HX

Matrix: Sheen

Lab ID: 1206028-01
Associated Blank: SO062012B01
Concentration Units: µg

Date
Collected
06/15/12

Date
Received
06/18/12

Date
Extracted
06/20/12

Date
Analyzed
06/20/12

Percent Solid
100

Sample
Amount (g)

1.00

Final
Volume (ml)

4.44

Dilution
Factor

1
Analyst

JT

Parameter Result

Total Saturated Hydrocarbons 35.4
Total Resolved Hydrocarbons 888 U

Acceptance
Surrogate % Recovery Range (%)
ortho-Terphenyl 106 40-125
d50-Tetracosane 99 40-125

U - The analyte was analyzed for but not detected at the sample specific
level reported.
N/A - Not Applicable

03/08/13 17:39

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288
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Form I
Total Saturated Hydrocarbons by GC/FID

Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1206028

Case: N/A SDG: N/A
Client ID: SWKR3800C001T061512HX

Matrix: Sheen

Lab ID: 1206028-02
Associated Blank: SO062012B01
Concentration Units: µg

Date
Collected
06/15/12

Date
Received
06/18/12

Date
Extracted
06/20/12

Date
Analyzed
06/20/12

Percent Solid
100

Sample
Amount (g)

1.00

Final
Volume (ml)

2

Dilution
Factor

1
Analyst

JT

Parameter Result

Total Saturated Hydrocarbons 4.61 B
Total Resolved Hydrocarbons 400 U

Acceptance
Surrogate % Recovery Range (%)
ortho-Terphenyl 104 40-125
d50-Tetracosane 100 40-125

U - The analyte was analyzed for but not detected at the sample specific
level reported.
B - Found in associated blank as well as sample.
N/A - Not Applicable

03/08/13 17:39

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288
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Form I
Total Saturated Hydrocarbons by GC/FID

Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1206028

Case: N/A SDG: N/A
Client ID: Blank

Matrix: Sheen

Lab ID: SO062012B01
Associated Blank: N/A
Concentration Units: µg

Date
Collected

N/A

Date
Received

N/A

Date
Extracted
06/20/12

Date
Analyzed
06/20/12

Percent Solid
100

Sample
Amount (g)

1.00

Final
Volume (ml)

2

Dilution
Factor

1
Analyst

JT

Parameter Result

Total Saturated Hydrocarbons 1.96 J
Total Resolved Hydrocarbons 400 U

Acceptance
Surrogate % Recovery Range (%)
ortho-Terphenyl 102 40-125
d50-Tetracosane 97 40-125

U - The analyte was analyzed for but not detected at the sample specific
level reported.
J - Estimated value, below quantitation limit.
N/A - Not Applicable

03/08/13 17:39

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288
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Form I
Total Saturated Hydrocarbons by GC/FID

Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1206028

Case: N/A SDG: N/A
Client ID: Laboratory Control Sample

Matrix: Sheen

Lab ID: SO062012LCS01
Associated Blank: SO062012B01
Concentration Units: µg

Date
Collected

N/A

Date
Received

N/A

Date
Extracted
06/20/12

Date
Analyzed
06/20/12

Percent Solid
100

Sample
Amount (g)

1.00

Final
Volume (ml)

2

Dilution
Factor

1
Analyst

JT

Parameter Result

Total Saturated Hydrocarbons 265
Total Resolved Hydrocarbons 400 U

Acceptance
Surrogate % Recovery Range (%)
ortho-Terphenyl 103 40-125
d50-Tetracosane 98 40-125

U - The analyte was analyzed for but not detected at the sample specific
level reported.
N/A - Not Applicable

03/08/13 17:40

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288
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Form I
Total Saturated Hydrocarbons by GC/FID

Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1206028

Case: N/A SDG: N/A
Client ID: Laboratory Control Sample Dup

Matrix: Sheen

Lab ID: SO062012LCSD01
Associated Blank: SO062012B01
Concentration Units: µg

Date
Collected

N/A

Date
Received

N/A

Date
Extracted
06/20/12

Date
Analyzed
06/20/12

Percent Solid
100

Sample
Amount (g)

1.00

Final
Volume (ml)

2

Dilution
Factor

1
Analyst

JT

Parameter Result

Total Saturated Hydrocarbons 268
Total Resolved Hydrocarbons 400 U

Acceptance
Surrogate % Recovery Range (%)
ortho-Terphenyl 105 40-125
d50-Tetracosane 100 40-125

U - The analyte was analyzed for but not detected at the sample specific
level reported.
N/A - Not Applicable

03/08/13 17:40

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288
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Form I
Cold Lake Crude

Total Saturated Hydrocarbons by GC/FID
Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1206028

Case: N/A SDG: N/A
Client ID: Cold Lake Crude

Matrix: Oil

Lab ID: TO062112CL03
Associated Blank: N/A
Concentration Units: mg/Kg

Date
Collected

N/A

Date
Received

N/A

Date
Extracted

N/A

Date
Analyzed
06/21/12

Percent Solid
100

Sample
Amount (g)

0.10018

Final
Volume (ml)

10

Dilution
Factor

1
Analyst

JT

Parameter Result

Total Saturated Hydrocarbons 12600
Total Resolved Hydrocarbons 66800

Acceptance
Surrogate % Recovery Range (%)
ortho-Terphenyl 101 40-125
d50-Tetracosane 94 40-125

N/A - Not Applicable

03/08/13 17:40

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288
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Form I
Western Canadian Select

Total Saturated Hydrocarbons by GC/FID
Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1206028

Case: N/A SDG: N/A
Client ID: Western Canadian Select

Matrix: Oil

Lab ID: TO062112WCS03
Associated Blank: N/A
Concentration Units: mg/Kg

Date
Collected

N/A

Date
Received

N/A

Date
Extracted

N/A

Date
Analyzed
06/21/12

Percent Solid
100

Sample
Amount (g)

0.10119

Final
Volume (ml)

10

Dilution
Factor

1
Analyst

JT

Parameter Result

Total Saturated Hydrocarbons 13100
Total Resolved Hydrocarbons 73400

Acceptance
Surrogate % Recovery Range (%)
ortho-Terphenyl 110 40-125
d50-Tetracosane 100 40-125

N/A - Not Applicable

03/08/13 17:40

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288
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Form I
Alaska North Slope Crude

Total Saturated Hydrocarbons by GC/FID
Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1206028

Case: N/A SDG: N/A
Client ID: Alaska North Slope Crude

Matrix: Oil

Lab ID: TO062112ANS02
Associated Blank: N/A
Concentration Units: mg/Kg

Date
Collected

N/A

Date
Received

N/A

Date
Extracted

N/A

Date
Analyzed
06/20/12

Percent Solid
100

Sample
Amount (g)

0.10058

Final
Volume (ml)

10

Dilution
Factor

1
Analyst

JT

Parameter Result

Total Saturated Hydrocarbons 77000
Total Resolved Hydrocarbons 205000

N/A - Not Applicable

03/08/13 17:40

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288
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Form I
Alaska North Slope Crude

Total Saturated Hydrocarbons by GC/FID
Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1206028

Case: N/A SDG: N/A
Client ID: Alaska North Slope Crude

Matrix: Oil

Lab ID: TW040212ANS01
Associated Blank: N/A
Concentration Units: mg/Kg

Date
Collected

N/A

Date
Received

N/A

Date
Extracted

N/A

Date
Analyzed
03/29/12

Percent Solid
100

Sample
Amount (g)

0.10036

Final
Volume (ml)

10

Dilution
Factor

1
Analyst

BAL

Parameter Result

Total Saturated Hydrocarbons 64400
Total Resolved Hydrocarbons 162000

N/A - Not Applicable

03/08/13 17:41

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288
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ANALYTICAL REPORT

 Prepared for:
AECOM
250 Apollo Drive
Chelmsford, MA 01824

Project: Enbridge Line 6B MP 608
ETR: 1206067
Report Date: March 08, 2013

 Certifications and Accreditations
Massachusetts   M-MA030

Connecticut   PH-0141
New Hampshire   2206

Rhode Island   LAO00289
New Jersey   MA015

Maine   MA0030
New York   11627
Louisiana   03090
Florida   E87814

Pennsylvania   68-02089
Army Corps of Engineers
Department of the Navy

This report shall not be reproduced except in full, without written approval from the laboratory.

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288
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Sample ID Cross Reference

Client:  AECOM Lab Code:  MA00030
Project:  Enbridge Line 6B MP 608 ETR:  1206067

Lab Sample ID Client Sample ID Matrix

1206067-01 SWKR1050L001S062512HX Sheen
1206067-02 SWKR1040C001S062512HX Sheen
1206067-03 SWKR1075L001S062512HX Sheen
1206067-04 SWKR0848C001S062512HX Sheen
1206067-05 SWKR0575C001D062512HX Sheen
1206067-06 SWKR0575C001S062512HX Sheen
1206067-07 SWKR1050L001T062512HX Sheen
1206067-08 SWKR1121L001S062512HX Sheen
1206067-09 SWKR1179L001S062512HX Sheen
1206067-10 SWKR1475R001S062512HX Sheen
1206067-11 SWKR1475R001D062512HX Sheen
1206067-12 SWKR1925L001S062512HX Sheen
1206067-13 SWKR1925L001T062512HX Sheen

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288
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 Certificate/Approval Program Summary

Method numbers assume the most recent EPA revisions. For a complete listing of analytes for
the referenced methods please contact your Alpha Woods Hole Lab Project Manager or the
Quality Assurance Manager.

Connecticut Department of Public Health       Certificate/Lab ID : PH-0141 - Wastewater  ( General Chemistry: EPA 120.1,
 150.1, 160.1, 160.2, 180.1, 300.0, 310.1, 335.2, 365.2;  Metals: 200.8, 245.1;  Organics: 608, 624, 625, ETPH) 
Solid Waste/Soil ( General Chemistry: 1010, 9010/9014, 9045, 9060;  Metals: 6020, 7470, 7471;  Organics: 8081,
8082, 8260, 8270, ETPH).

Florida Department of Health       Certificate/Lab ID : E87814 - Primary NELAP Accreditation Authority for Air & 
Emissions. Secondary NELAP Accreditation for Wastwater and Solid & Hazardous Waste.  Wastewater  ( General
 Chemistry: EPA 120.1/SM2510B, 150.1, 160.1/SM2540C, 160.2/SM2540D, 180.1, 300.0, 335.2, 365.2, SM2320B, 
SM2340B, SM2540G, SM4500NH3;  Metals: 245.1;  Organics: 608, 624, 625). Solid and Hazardous Waste ( General
 Chemistry: 9010/9014, 9045, 9050, 9056, 9065, Reactivity 7.3;   Metals: 6020, 7470, 7471;  Organics: 8081, 8082, 
8260, 8270).  Air & Emissions ( Organics: EPA TO-15). 

Louisiana Department of Environmental Quality        Certificate/Lab ID : 03090 - Primary NELAP Accrediting Authority 
for Wastewater, Solid & Hazardous Waste. Wastewater ( General Chemistry: EPA 120.1/SM2510B, 150.1, 160.1/SM2540C,
160.2/SM2540D, 180.1, 300.0, 310.1/SM2320B, 335.2, 365.2, 376.2, 9010/9014, 9056, SM2540G;  Metals: 200.8, 245.1,
6020;  Organics: 608, 624, 625, 8015-DRO/GRO, 8081, 8082, 8260, 8270). Solid and Hazardous Waste  ( General Chemistry:
1010, 1311, 9010/9014, 9040, 9045, 9056, 9060, Reactivity 7.3;  Metals: 6020, 7196, 7470, 7471;  Organics: 8015-DRO/GRO, 
8081, 8082, 8260, 8270). 

Maine Department of Human Services       Certificate/Lab ID : MA0030 - Wastewater  ( General Chemistry: EPA 120.1/ 
SM2510B, 160.1/SM2540C, 160.2/SM2540D, 300.0, 310.1/SM2320B, 335.2, 365.2;  Metals: EPA 245.1;  Organics: 608, 624).

Massachusetts Department of Environmental Protection         Certificate/Lab ID: M-MA030 - Wastewater  ( General
 Chemistry: EPA 120.1/SM2510B, 150.1, 160.1/SM2540C, 160.2/SM2540D, 300.0, 310.1/SM2320B, 335.2, 365.2;  Metals:
EPA 245.1;  Organics: EPA 608, 624).

New Hampshire Department of Environmental Services        Certificate/Lab ID: 2206 - Secondary NELAP Accreditation. 
Wastewater  ( General Chemistry: EPA 120.1/SM2510B, 150.1, 160.1/SM2540C, 160.2/SM2540D, 180.1, 300.0, 
310.1/SM2320B, 335.2, 365.2, 376.2, SM2540G;  Metals: 200.8, 245.4;  Organics: 608, 624, 625). 

New Jersey Department of Environmental Protection         Certificate/Lab ID : MA015 -  Secondary NELAP Accreditation. 
Wastewater ( General Chemistry: EPA 120.1/SM2510B, 150.1, 160.1/SM2540C, 160.2/SM2540D, 180.1, 300.0, 
310.1/SM2320B, 335.2, 376.2, 9010/9014, 9056, SM2540G;  Metals: 200.8, 245.1 6020;  Organics: 608, 624, 625, 8081,
8082, 8260, 8270). Solid & Hazardous Waste ( General Chemistry: EPA 1010, 1311, 9010/9014, 9040, 9045,
9056, 9060;  Metals: 6020, 7196, 7470, 7471;  Organics: 8015-DRO/GRO, 8081, 8082, 8260, 8270). Air & Emissions
( Organics: EPA TO-15).

New York Department of Health       Certificate/Lab ID : 11627 - Secondary NELAP Accreditation.   Wastewater ( General
 Chemistry: EPA 120.1/SM2510B, 150.1, 160.1/SM2540C, 160.2/SM2540D, 300.0, 310.1/SM2320B, 365.2, 376.2;
 Metals: 245.1;  Organics: 608, 624, 625). Solid and Hazardous Waste  ( General Chemistry: EPA 1010, 1311;
 : 245.1; : 6020, 7041;  Organics: 8081, 8082, 8260, 8270). Air & Emissions  ( Organics: EPA TO-15). 

Rhode Island Department of Health       Certificate/Lab ID : LAO00289 - Chemistry:  Organic and Inorganic in Non- 
Poratable Water, Wastewater/Sewage and Soil   (Refer to LADEQ and MADEP certificates for method numbers.)

Pennsylvania Department of Environmental Protection         Certificate/Lab ID : 68-02089 - Registered laboratory

U.S. Army Corps of Engineers     

Department of the Navy     

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288
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CASE NARRATIVE 
Alpha Analytical 

ETR: 1206067-Addendum 
Project: Enbridge Line 6B MP 608 

All analyses were performed according to the Alpha Analytical quality assurance program aud documented Standard 
Operating Procedures (SOPs). The analytical results contained in this report were performed within holding time, and with 
appropriate quality control measures, except where noted. A summary of all state and federal accreditations is provided 
within this report. Blank correction of results is not performed in the laboratory for any parameter. Alpha Analytical certifies 
that the test results within meet all of the requirements ofNELAC, for all NELAC accredited parameters. 

The total saturated hydrocarbon and total resolved hydrocarbon data contained in this addendum are associated with the 
analysis previously reported under separate cover. Per client request, this addendum contains report forms for these 
compounds only. Please reference the Case Narrative from the original report for Sample Receipt, Sample Preparation and 
Extraction and Analysis notations. 

The enclosed results of analyses are representative of the samples as received by the laboratory. Alpha Analytical makes no 
representations or certifications as to the method of sample collection, sample identification, or transporting/handling 
procedures used prior to the receipt of samples by Alpha Analytical. To the best of my knowledge, the information contained 
in this report is accurate and complete. For any questions regarding this report, please contact the signatory below at 508-
822-9300. 

Title: -~T.,e..,c"'h,n.,ic,a.,l "'R.,e"'p"'re"'s"'e"'n"'ta.,t"'iv"e'--

1 

0:\Report\Enbridge Final Data\20 12 AECOM-Enbridge Data\1 206\1206067\1206067EnbridgeSediment_Addendum.doc 

Alpha Analytical, 320 Forbes Blvd., Mansfield, MA 02048, 508-822-9300 



 
 
 
 

Total Saturated Hydrocarbons 
By GC/FID 
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Form III
Spike Recovery Summary

Total Saturated Hydrocarbons by GC/FID
Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1206067

Case: N/A SDG: N/A
Client ID: Alaska North Slope Crude

Matrix: Oil

Lab ID: TO070612ANS01
Associated Blank: N/A
Concentration Units: mg/Kg

Date Collected
N/A

Date Received
N/A

Date Extracted
N/A

Percent Solid
100

Analyst
JT

% Recovery
Parameter True Conc. Conc. % Recovery Limits
Total Saturated Hydrocarbons 67052.797 78700 117 65-135

Concentrations reported as calculated values, which includes rounding for significant figures.  Percent recoveries and RPD values
are calculated from the unrounded result.

N/A - Not Applicable

03/08/13 18:05

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288
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Form III
Spike Recovery Summary

Total Saturated Hydrocarbons by GC/FID
Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1206067

Case: N/A SDG: N/A
Client ID: Alaska North Slope Crude

Matrix: Oil

Lab ID: TS032912ANS01
Associated Blank: N/A
Concentration Units: mg/Kg

Date Collected
N/A

Date Received
N/A

Date Extracted
N/A

Percent Solid
100

Analyst
BAL

% Recovery
Parameter True Conc. Conc. % Recovery Limits
Total Saturated Hydrocarbons 67052.797 62600 93 65-135

Concentrations reported as calculated values, which includes rounding for significant figures.  Percent recoveries and RPD values
are calculated from the unrounded result.

N/A - Not Applicable

03/08/13 18:06

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288
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Form I
Total Saturated Hydrocarbons by GC/FID

Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1206067

Case: N/A SDG: N/A
Client ID: SWKR1050L001S062512HX

Matrix: Sheen

Lab ID: 1206067-01
Associated Blank: SO062812B09
Concentration Units: µg

Date
Collected
06/25/12

Date
Received
06/26/12

Date
Extracted
06/28/12

Date
Analyzed
07/04/12

Percent Solid
100

Sample
Amount (g)

1.00

Final
Volume (ml)

8

Dilution
Factor

1
Analyst

JT

Parameter Result

Total Saturated Hydrocarbons 46.4
Total Resolved Hydrocarbons 1600 U

Acceptance
Surrogate % Recovery Range (%)
ortho-Terphenyl 96 40-125
d50-Tetracosane 96 40-125

U - The analyte was analyzed for but not detected at the sample specific
level reported.
N/A - Not Applicable

03/08/13 18:06

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288
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Form I
Total Saturated Hydrocarbons by GC/FID

Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1206067

Case: N/A SDG: N/A
Client ID: SWKR1040C001S062512HX

Matrix: Sheen

Lab ID: 1206067-02
Associated Blank: SO062812B09
Concentration Units: µg

Date
Collected
06/25/12

Date
Received
06/26/12

Date
Extracted
06/28/12

Date
Analyzed
07/04/12

Percent Solid
100

Sample
Amount (g)

1.00

Final
Volume (ml)

4.44

Dilution
Factor

1
Analyst

JT

Parameter Result

Total Saturated Hydrocarbons 40.4
Total Resolved Hydrocarbons 888 U

Acceptance
Surrogate % Recovery Range (%)
ortho-Terphenyl 96 40-125
d50-Tetracosane 95 40-125

U - The analyte was analyzed for but not detected at the sample specific
level reported.
N/A - Not Applicable

03/08/13 18:07

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288
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Form I
Total Saturated Hydrocarbons by GC/FID

Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1206067

Case: N/A SDG: N/A
Client ID: SWKR1075L001S062512HX

Matrix: Sheen

Lab ID: 1206067-03
Associated Blank: SO062812B09
Concentration Units: µg

Date
Collected
06/25/12

Date
Received
06/26/12

Date
Extracted
06/28/12

Date
Analyzed
07/04/12

Percent Solid
100

Sample
Amount (g)

1.00

Final
Volume (ml)

10

Dilution
Factor

1
Analyst

JT

Parameter Result

Total Saturated Hydrocarbons 77.1
Total Resolved Hydrocarbons 2000 U

Acceptance
Surrogate % Recovery Range (%)
ortho-Terphenyl 93 40-125
d50-Tetracosane 95 40-125

U - The analyte was analyzed for but not detected at the sample specific
level reported.
N/A - Not Applicable

03/08/13 18:07

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288
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Form I
Total Saturated Hydrocarbons by GC/FID

Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1206067

Case: N/A SDG: N/A
Client ID: SWKR0848C001S062512HX

Matrix: Sheen

Lab ID: 1206067-04
Associated Blank: SO062812B09
Concentration Units: µg

Date
Collected
06/25/12

Date
Received
06/26/12

Date
Extracted
06/28/12

Date
Analyzed
07/04/12

Percent Solid
100

Sample
Amount (g)

1.00

Final
Volume (ml)

4.44

Dilution
Factor

1
Analyst

JT

Parameter Result

Total Saturated Hydrocarbons 41.4
Total Resolved Hydrocarbons 888 U

Acceptance
Surrogate % Recovery Range (%)
ortho-Terphenyl 94 40-125
d50-Tetracosane 93 40-125

U - The analyte was analyzed for but not detected at the sample specific
level reported.
N/A - Not Applicable

03/08/13 18:07

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288
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Form I
Total Saturated Hydrocarbons by GC/FID

Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1206067

Case: N/A SDG: N/A
Client ID: SWKR0575C001D062512HX

Matrix: Sheen

Lab ID: 1206067-05
Associated Blank: SO062812B09
Concentration Units: µg

Date
Collected
06/25/12

Date
Received
06/26/12

Date
Extracted
06/28/12

Date
Analyzed
07/05/12

Percent Solid
100

Sample
Amount (g)

1.00

Final
Volume (ml)

40

Dilution
Factor

1
Analyst

JT

Parameter Result

Total Saturated Hydrocarbons 307
Total Resolved Hydrocarbons 8000 U

Acceptance
Surrogate % Recovery Range (%)
ortho-Terphenyl 98 40-125
d50-Tetracosane 101 40-125

U - The analyte was analyzed for but not detected at the sample specific
level reported.
N/A - Not Applicable

03/08/13 18:08

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288
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Form I
Total Saturated Hydrocarbons by GC/FID

Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1206067

Case: N/A SDG: N/A
Client ID: SWKR0575C001S062512HX

Matrix: Sheen

Lab ID: 1206067-06
Associated Blank: SO062812B09
Concentration Units: µg

Date
Collected
06/25/12

Date
Received
06/26/12

Date
Extracted
06/28/12

Date
Analyzed
07/05/12

Percent Solid
100

Sample
Amount (g)

1.00

Final
Volume (ml)

20

Dilution
Factor

1
Analyst

JT

Parameter Result

Total Saturated Hydrocarbons 174
Total Resolved Hydrocarbons 4000 U

Acceptance
Surrogate % Recovery Range (%)
ortho-Terphenyl 92 40-125
d50-Tetracosane 94 40-125

U - The analyte was analyzed for but not detected at the sample specific
level reported.
N/A - Not Applicable

03/08/13 18:08

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288
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Form I
Total Saturated Hydrocarbons by GC/FID

Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1206067

Case: N/A SDG: N/A
Client ID: SWKR1050L001T062512HX

Matrix: Sheen

Lab ID: 1206067-07
Associated Blank: SO062812B09
Concentration Units: µg

Date
Collected
06/25/12

Date
Received
06/26/12

Date
Extracted
06/28/12

Date
Analyzed
07/05/12

Percent Solid
100

Sample
Amount (g)

1.00

Final
Volume (ml)

2

Dilution
Factor

1
Analyst

JT

Parameter Result

Total Saturated Hydrocarbons 2.14 B
Total Resolved Hydrocarbons 400 U

Acceptance
Surrogate % Recovery Range (%)
ortho-Terphenyl 96 40-125
d50-Tetracosane 98 40-125

U - The analyte was analyzed for but not detected at the sample specific
level reported.
B - Found in associated blank as well as sample.
N/A - Not Applicable

03/08/13 18:08

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288
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Form I
Total Saturated Hydrocarbons by GC/FID

Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1206067

Case: N/A SDG: N/A
Client ID: SWKR1121L001S062512HX

Matrix: Sheen

Lab ID: 1206067-08
Associated Blank: SO062812B09
Concentration Units: µg

Date
Collected
06/25/12

Date
Received
06/26/12

Date
Extracted
06/28/12

Date
Analyzed
07/05/12

Percent Solid
100

Sample
Amount (g)

1.00

Final
Volume (ml)

2

Dilution
Factor

1
Analyst

JT

Parameter Result

Total Saturated Hydrocarbons 10.4 B
Total Resolved Hydrocarbons 400 U

Acceptance
Surrogate % Recovery Range (%)
ortho-Terphenyl 98 40-125
d50-Tetracosane 99 40-125

U - The analyte was analyzed for but not detected at the sample specific
level reported.
B - Found in associated blank as well as sample.
N/A - Not Applicable

03/08/13 18:08

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288
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Form I
Total Saturated Hydrocarbons by GC/FID

Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1206067

Case: N/A SDG: N/A
Client ID: SWKR1179L001S062512HX

Matrix: Sheen

Lab ID: 1206067-09
Associated Blank: SO062812B09
Concentration Units: µg

Date
Collected
06/25/12

Date
Received
06/26/12

Date
Extracted
06/28/12

Date
Analyzed
07/05/12

Percent Solid
100

Sample
Amount (g)

1.00

Final
Volume (ml)

16

Dilution
Factor

1
Analyst

JT

Parameter Result

Total Saturated Hydrocarbons 133
Total Resolved Hydrocarbons 3200 U

Acceptance
Surrogate % Recovery Range (%)
ortho-Terphenyl 92 40-125
d50-Tetracosane 94 40-125

U - The analyte was analyzed for but not detected at the sample specific
level reported.
N/A - Not Applicable

03/08/13 18:08

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288
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Form I
Total Saturated Hydrocarbons by GC/FID

Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1206067

Case: N/A SDG: N/A
Client ID: SWKR1475R001S062512HX

Matrix: Sheen

Lab ID: 1206067-10
Associated Blank: SO062812B09
Concentration Units: µg

Date
Collected
06/25/12

Date
Received
06/26/12

Date
Extracted
06/28/12

Date
Analyzed
07/05/12

Percent Solid
100

Sample
Amount (g)

1.00

Final
Volume (ml)

4.44

Dilution
Factor

1
Analyst

JT

Parameter Result

Total Saturated Hydrocarbons 41.1
Total Resolved Hydrocarbons 888 U

Acceptance
Surrogate % Recovery Range (%)
ortho-Terphenyl 87 40-125
d50-Tetracosane 87 40-125

U - The analyte was analyzed for but not detected at the sample specific
level reported.
N/A - Not Applicable

03/08/13 18:08

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288
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Form I
Total Saturated Hydrocarbons by GC/FID

Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1206067

Case: N/A SDG: N/A
Client ID: SWKR1475R001D062512HX

Matrix: Sheen

Lab ID: 1206067-11
Associated Blank: SO062812B09
Concentration Units: µg

Date
Collected
06/25/12

Date
Received
06/26/12

Date
Extracted
06/28/12

Date
Analyzed
07/05/12

Percent Solid
100

Sample
Amount (g)

1.00

Final
Volume (ml)

4.44

Dilution
Factor

1
Analyst

JT

Parameter Result

Total Saturated Hydrocarbons 34.3
Total Resolved Hydrocarbons 888 U

Acceptance
Surrogate % Recovery Range (%)
ortho-Terphenyl 88 40-125
d50-Tetracosane 87 40-125

U - The analyte was analyzed for but not detected at the sample specific
level reported.
N/A - Not Applicable

03/08/13 18:08

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288
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Form I
Total Saturated Hydrocarbons by GC/FID

Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1206067

Case: N/A SDG: N/A
Client ID: SWKR1925L001S062512HX

Matrix: Sheen

Lab ID: 1206067-12
Associated Blank: SO062812B09
Concentration Units: µg

Date
Collected
06/25/12

Date
Received
06/26/12

Date
Extracted
06/28/12

Date
Analyzed
07/05/12

Percent Solid
100

Sample
Amount (g)

1.00

Final
Volume (ml)

4.44

Dilution
Factor

1
Analyst

JT

Parameter Result

Total Saturated Hydrocarbons 34.8
Total Resolved Hydrocarbons 888 U

Acceptance
Surrogate % Recovery Range (%)
ortho-Terphenyl 88 40-125
d50-Tetracosane 87 40-125

U - The analyte was analyzed for but not detected at the sample specific
level reported.
N/A - Not Applicable

03/08/13 18:08

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288
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Form I
Total Saturated Hydrocarbons by GC/FID

Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1206067

Case: N/A SDG: N/A
Client ID: SWKR1925L001T062512HX

Matrix: Sheen

Lab ID: 1206067-13
Associated Blank: SO062812B09
Concentration Units: µg

Date
Collected
06/25/12

Date
Received
06/26/12

Date
Extracted
06/28/12

Date
Analyzed
07/05/12

Percent Solid
100

Sample
Amount (g)

1.00

Final
Volume (ml)

2

Dilution
Factor

1
Analyst

JT

Parameter Result

Total Saturated Hydrocarbons 3.02 B
Total Resolved Hydrocarbons 400 U

Acceptance
Surrogate % Recovery Range (%)
ortho-Terphenyl 100 40-125
d50-Tetracosane 100 40-125

U - The analyte was analyzed for but not detected at the sample specific
level reported.
B - Found in associated blank as well as sample.
N/A - Not Applicable

03/08/13 18:09

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288
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Form I
Total Saturated Hydrocarbons by GC/FID

Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1206067

Case: N/A SDG: N/A
Client ID: Blank

Matrix: Sheen

Lab ID: SO062812B09
Associated Blank: N/A
Concentration Units: µg

Date
Collected

N/A

Date
Received

N/A

Date
Extracted
06/28/12

Date
Analyzed
07/04/12

Percent Solid
100

Sample
Amount (g)

1.00

Final
Volume (ml)

2

Dilution
Factor

1
Analyst

JT

Parameter Result

Total Saturated Hydrocarbons 1.90 J
Total Resolved Hydrocarbons 400 U

Acceptance
Surrogate % Recovery Range (%)
ortho-Terphenyl 99 40-125
d50-Tetracosane 101 40-125

U - The analyte was analyzed for but not detected at the sample specific
level reported.
J - Estimated value, below quantitation limit.
N/A - Not Applicable

03/08/13 18:09

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288
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Form I
Total Saturated Hydrocarbons by GC/FID

Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1206067

Case: N/A SDG: N/A
Client ID: Laboratory Control Sample

Matrix: Sheen

Lab ID: SO062812LCS05
Associated Blank: SO062812B09
Concentration Units: µg

Date
Collected

N/A

Date
Received

N/A

Date
Extracted
06/28/12

Date
Analyzed
07/04/12

Percent Solid
100

Sample
Amount (g)

1.00

Final
Volume (ml)

2

Dilution
Factor

1
Analyst

JT

Parameter Result

Total Saturated Hydrocarbons 250
Total Resolved Hydrocarbons 400 U

Acceptance
Surrogate % Recovery Range (%)
ortho-Terphenyl 97 40-125
d50-Tetracosane 99 40-125

U - The analyte was analyzed for but not detected at the sample specific
level reported.
N/A - Not Applicable

03/08/13 18:09

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288
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Form I
Total Saturated Hydrocarbons by GC/FID

Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1206067

Case: N/A SDG: N/A
Client ID: Laboratory Control Sample Dup

Matrix: Sheen

Lab ID: SO062812LCSD05
Associated Blank: SO062812B09
Concentration Units: µg

Date
Collected

N/A

Date
Received

N/A

Date
Extracted
06/28/12

Date
Analyzed
07/04/12

Percent Solid
100

Sample
Amount (g)

1.00

Final
Volume (ml)

2

Dilution
Factor

1
Analyst

JT

Parameter Result

Total Saturated Hydrocarbons 250
Total Resolved Hydrocarbons 400 U

Acceptance
Surrogate % Recovery Range (%)
ortho-Terphenyl 100 40-125
d50-Tetracosane 101 40-125

U - The analyte was analyzed for but not detected at the sample specific
level reported.
N/A - Not Applicable

03/08/13 18:09

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288
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Form I
Cold Lake Crude

Total Saturated Hydrocarbons by GC/FID
Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1206067

Case: N/A SDG: N/A
Client ID: Cold Lake Crude

Matrix: Oil

Lab ID: TO070612CL01
Associated Blank: N/A
Concentration Units: mg/Kg

Date
Collected

N/A

Date
Received

N/A

Date
Extracted

N/A

Date
Analyzed
07/06/12

Percent Solid
100

Sample
Amount (g)

0.10018

Final
Volume (ml)

10

Dilution
Factor

1
Analyst

JT

Parameter Result

Total Saturated Hydrocarbons 12700
Total Resolved Hydrocarbons 66300

Acceptance
Surrogate % Recovery Range (%)
ortho-Terphenyl 105 40-125
d50-Tetracosane 97 40-125

N/A - Not Applicable

03/08/13 18:09

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288
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Form I
Western Canadian Select

Total Saturated Hydrocarbons by GC/FID
Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1206067

Case: N/A SDG: N/A
Client ID: Western Canadian Select

Matrix: Oil

Lab ID: TO070612WCS01
Associated Blank: N/A
Concentration Units: mg/Kg

Date
Collected

N/A

Date
Received

N/A

Date
Extracted

N/A

Date
Analyzed
07/05/12

Percent Solid
100

Sample
Amount (g)

0.10119

Final
Volume (ml)

10

Dilution
Factor

1
Analyst

JT

Parameter Result

Total Saturated Hydrocarbons 13100
Total Resolved Hydrocarbons 68100

Acceptance
Surrogate % Recovery Range (%)
ortho-Terphenyl 106 40-125
d50-Tetracosane 103 40-125

N/A - Not Applicable

03/08/13 18:09

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288
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Form I
Alaska North Slope Crude

Total Saturated Hydrocarbons by GC/FID
Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1206067

Case: N/A SDG: N/A
Client ID: Alaska North Slope Crude

Matrix: Oil

Lab ID: TO070612ANS01
Associated Blank: N/A
Concentration Units: mg/Kg

Date
Collected

N/A

Date
Received

N/A

Date
Extracted

N/A

Date
Analyzed
07/04/12

Percent Solid
100

Sample
Amount (g)

0.10058

Final
Volume (ml)

10

Dilution
Factor

1
Analyst

JT

Parameter Result

Total Saturated Hydrocarbons 78700
Total Resolved Hydrocarbons 207000

N/A - Not Applicable

03/08/13 18:09

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288
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Form I
Alaska North Slope Crude

Total Saturated Hydrocarbons by GC/FID
Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1206067

Case: N/A SDG: N/A
Client ID: Alaska North Slope Crude

Matrix: Oil

Lab ID: TS032912ANS01
Associated Blank: N/A
Concentration Units: mg/Kg

Date
Collected

N/A

Date
Received

N/A

Date
Extracted

N/A

Date
Analyzed
03/28/12

Percent Solid
100

Sample
Amount (g)

0.10036

Final
Volume (ml)

10

Dilution
Factor

1
Analyst

BAL

Parameter Result

Total Saturated Hydrocarbons 62600
Total Resolved Hydrocarbons 168000

N/A - Not Applicable

03/08/13 18:10

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288
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ANALYTICAL REPORT

 Prepared for:
AECOM
250 Apollo Drive
Chelmsford, MA 01824

Project: Enbridge Line 6B MP 608
ETR: 1206071
Report Date: March 08, 2013

 Certifications and Accreditations
Massachusetts   M-MA030

Connecticut   PH-0141
New Hampshire   2206

Rhode Island   LAO00289
New Jersey   MA015

Maine   MA0030
New York   11627
Louisiana   03090
Florida   E87814

Pennsylvania   68-02089
Army Corps of Engineers
Department of the Navy

This report shall not be reproduced except in full, without written approval from the laboratory.

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288
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Sample ID Cross Reference

Client:  AECOM Lab Code:  MA00030
Project:  Enbridge Line 6B MP 608 ETR:  1206071

Lab Sample ID Client Sample ID Matrix

1206071-01 SWBC0000L015S062712HX Sheen
1206071-02 SWBC0000L015D062712HX Sheen
1206071-03 SWBC0000L010S062712HX Sheen
1206071-04 SWBC0000L015T062712HX Sheen

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288
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 Certificate/Approval Program Summary

Method numbers assume the most recent EPA revisions. For a complete listing of analytes for
the referenced methods please contact your Alpha Woods Hole Lab Project Manager or the
Quality Assurance Manager.

Connecticut Department of Public Health       Certificate/Lab ID : PH-0141 - Wastewater  ( General Chemistry: EPA 120.1,
 150.1, 160.1, 160.2, 180.1, 300.0, 310.1, 335.2, 365.2;  Metals: 200.8, 245.1;  Organics: 608, 624, 625, ETPH) 
Solid Waste/Soil ( General Chemistry: 1010, 9010/9014, 9045, 9060;  Metals: 6020, 7470, 7471;  Organics: 8081,
8082, 8260, 8270, ETPH).

Florida Department of Health       Certificate/Lab ID : E87814 - Primary NELAP Accreditation Authority for Air & 
Emissions. Secondary NELAP Accreditation for Wastwater and Solid & Hazardous Waste.  Wastewater  ( General
 Chemistry: EPA 120.1/SM2510B, 150.1, 160.1/SM2540C, 160.2/SM2540D, 180.1, 300.0, 335.2, 365.2, SM2320B, 
SM2340B, SM2540G, SM4500NH3;  Metals: 245.1;  Organics: 608, 624, 625). Solid and Hazardous Waste ( General
 Chemistry: 9010/9014, 9045, 9050, 9056, 9065, Reactivity 7.3;   Metals: 6020, 7470, 7471;  Organics: 8081, 8082, 
8260, 8270).  Air & Emissions ( Organics: EPA TO-15). 

Louisiana Department of Environmental Quality        Certificate/Lab ID : 03090 - Primary NELAP Accrediting Authority 
for Wastewater, Solid & Hazardous Waste. Wastewater ( General Chemistry: EPA 120.1/SM2510B, 150.1, 160.1/SM2540C,
160.2/SM2540D, 180.1, 300.0, 310.1/SM2320B, 335.2, 365.2, 376.2, 9010/9014, 9056, SM2540G;  Metals: 200.8, 245.1,
6020;  Organics: 608, 624, 625, 8015-DRO/GRO, 8081, 8082, 8260, 8270). Solid and Hazardous Waste  ( General Chemistry:
1010, 1311, 9010/9014, 9040, 9045, 9056, 9060, Reactivity 7.3;  Metals: 6020, 7196, 7470, 7471;  Organics: 8015-DRO/GRO, 
8081, 8082, 8260, 8270). 

Maine Department of Human Services       Certificate/Lab ID : MA0030 - Wastewater  ( General Chemistry: EPA 120.1/ 
SM2510B, 160.1/SM2540C, 160.2/SM2540D, 300.0, 310.1/SM2320B, 335.2, 365.2;  Metals: EPA 245.1;  Organics: 608, 624).

Massachusetts Department of Environmental Protection         Certificate/Lab ID: M-MA030 - Wastewater  ( General
 Chemistry: EPA 120.1/SM2510B, 150.1, 160.1/SM2540C, 160.2/SM2540D, 300.0, 310.1/SM2320B, 335.2, 365.2;  Metals:
EPA 245.1;  Organics: EPA 608, 624).

New Hampshire Department of Environmental Services        Certificate/Lab ID: 2206 - Secondary NELAP Accreditation. 
Wastewater  ( General Chemistry: EPA 120.1/SM2510B, 150.1, 160.1/SM2540C, 160.2/SM2540D, 180.1, 300.0, 
310.1/SM2320B, 335.2, 365.2, 376.2, SM2540G;  Metals: 200.8, 245.4;  Organics: 608, 624, 625). 

New Jersey Department of Environmental Protection         Certificate/Lab ID : MA015 -  Secondary NELAP Accreditation. 
Wastewater ( General Chemistry: EPA 120.1/SM2510B, 150.1, 160.1/SM2540C, 160.2/SM2540D, 180.1, 300.0, 
310.1/SM2320B, 335.2, 376.2, 9010/9014, 9056, SM2540G;  Metals: 200.8, 245.1 6020;  Organics: 608, 624, 625, 8081,
8082, 8260, 8270). Solid & Hazardous Waste ( General Chemistry: EPA 1010, 1311, 9010/9014, 9040, 9045,
9056, 9060;  Metals: 6020, 7196, 7470, 7471;  Organics: 8015-DRO/GRO, 8081, 8082, 8260, 8270). Air & Emissions
( Organics: EPA TO-15).

New York Department of Health       Certificate/Lab ID : 11627 - Secondary NELAP Accreditation.   Wastewater ( General
 Chemistry: EPA 120.1/SM2510B, 150.1, 160.1/SM2540C, 160.2/SM2540D, 300.0, 310.1/SM2320B, 365.2, 376.2;
 Metals: 245.1;  Organics: 608, 624, 625). Solid and Hazardous Waste  ( General Chemistry: EPA 1010, 1311;
 : 245.1; : 6020, 7041;  Organics: 8081, 8082, 8260, 8270). Air & Emissions  ( Organics: EPA TO-15). 

Rhode Island Department of Health       Certificate/Lab ID : LAO00289 - Chemistry:  Organic and Inorganic in Non- 
Poratable Water, Wastewater/Sewage and Soil   (Refer to LADEQ and MADEP certificates for method numbers.)

Pennsylvania Department of Environmental Protection         Certificate/Lab ID : 68-02089 - Registered laboratory

U.S. Army Corps of Engineers     

Department of the Navy     

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288
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CASE NARRATIVE 
Alpha Analytical 

ETR: 1206071-Addendum 
Project: Enbridge Line 6B MP 608 

All analyses were performed according to the Alpha Analytical quality assurance program and documented Standard 
Operating Procedures (SOPs). The analytical results contained in this report were performed within holding time, and with 
appropriate quality control measures, except where noted. A summary of all state and federal accreditations is provided 
within this report. Blank correction of results is not performed in the laboratory for any parameter. Alpha Analytical certifies 
that the test results within meet all of the requirements ofNELAC, for all NELAC accredited parameters. 

The total saturated hydrocarbon and total resolved hydrocarbon data contained in this addendum are associated with the 
analysis previously reported under separate cover. Per client request, this addendum contains report forms for these 
compounds only. Please reference the Case Narrative from the original report for Sample Receipt, Sample Preparation and 
Extraction and Analysis notations. 

The enclosed results of analyses are representative of the samples as received by the laboratory. Alpha Analytical makes no 
representations or certifications as to the method of sample collection, sample identification, or transporting/handling 
procedures used prior to the receipt of samples by Alpha Analytical. To the best of my knowledge, the information contained 
in this report is accurate and complete. For any questions regarding this report, please contact the signatory below at 508-
822-9300. 

Title: _ __,T'-'e"c"'hni""' c,.a'!..I .,R.,e.,p'!..re,.s,.e"'n"ta.,t.,iv"'e'-- Date: 

1 

0: \Report\Enbridge Final Data\2012 AECOM-Enbridge Data\1206\1206071\1 206071 EnbridgeSediment_Addendum.doc 

Alpha Analytical, 320 Forbes Blvd., Mansfield, MA 02048, 508-822-9300 



 
 
 
 

Total Saturated Hydrocarbons 
By GC/FID 
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Form III
Spike Recovery Summary

Total Saturated Hydrocarbons by GC/FID
Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1206071

Case: N/A SDG: N/A
Client ID: Alaska North Slope Crude

Matrix: Oil

Lab ID: TO070212ANS01
Associated Blank: N/A
Concentration Units: mg/Kg

Date Collected
N/A

Date Received
N/A

Date Extracted
N/A

Percent Solid
100

Analyst
JT

% Recovery
Parameter True Conc. Conc. % Recovery Limits
Total Saturated Hydrocarbons 67052.797 79000 118 65-135

Concentrations reported as calculated values, which includes rounding for significant figures.  Percent recoveries and RPD values
are calculated from the unrounded result.

N/A - Not Applicable

03/08/13 16:36

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288
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Form III
Spike Recovery Summary

Total Saturated Hydrocarbons by GC/FID
Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1206071

Case: N/A SDG: N/A
Client ID: Alaska North Slope Crude

Matrix: Oil

Lab ID: TS032912ANS01
Associated Blank: N/A
Concentration Units: mg/Kg

Date Collected
N/A

Date Received
N/A

Date Extracted
N/A

Percent Solid
100

Analyst
BAL

% Recovery
Parameter True Conc. Conc. % Recovery Limits
Total Saturated Hydrocarbons 67052.797 62600 93 65-135

Concentrations reported as calculated values, which includes rounding for significant figures.  Percent recoveries and RPD values
are calculated from the unrounded result.

N/A - Not Applicable

03/08/13 16:38

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288
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Form I
Total Saturated Hydrocarbons by GC/FID

Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1206071

Case: N/A SDG: N/A
Client ID: SWBC0000L015S062712HX

Matrix: Sheen

Lab ID: 1206071-01
Associated Blank: SO062812B08
Concentration Units: µg

Date
Collected
06/27/12

Date
Received
06/28/12

Date
Extracted
06/28/12

Date
Analyzed
06/29/12

Percent Solid
100

Sample
Amount (g)

1.00

Final
Volume (ml)

5

Dilution
Factor

1
Analyst

JT

Parameter Result

Total Saturated Hydrocarbons 39.5
Total Resolved Hydrocarbons 1000 U

Acceptance
Surrogate % Recovery Range (%)
ortho-Terphenyl 106 40-125
d50-Tetracosane 105 40-125

U - The analyte was analyzed for but not detected at the sample specific
level reported.
N/A - Not Applicable

03/08/13 16:39

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288
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Form I
Total Saturated Hydrocarbons by GC/FID

Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1206071

Case: N/A SDG: N/A
Client ID: SWBC0000L015D062712HX

Matrix: Sheen

Lab ID: 1206071-02
Associated Blank: SO062812B08
Concentration Units: µg

Date
Collected
06/27/12

Date
Received
06/28/12

Date
Extracted
06/28/12

Date
Analyzed
06/29/12

Percent Solid
100

Sample
Amount (g)

1.00

Final
Volume (ml)

2.5

Dilution
Factor

1
Analyst

JT

Parameter Result

Total Saturated Hydrocarbons 58.1
Total Resolved Hydrocarbons 557

Acceptance
Surrogate % Recovery Range (%)
ortho-Terphenyl 100 40-125
d50-Tetracosane 103 40-125

N/A - Not Applicable

03/08/13 16:39

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288
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Form I
Total Saturated Hydrocarbons by GC/FID

Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1206071

Case: N/A SDG: N/A
Client ID: SWBC0000L010S062712HX

Matrix: Sheen

Lab ID: 1206071-03
Associated Blank: SO062812B08
Concentration Units: µg

Date
Collected
06/27/12

Date
Received
06/28/12

Date
Extracted
06/28/12

Date
Analyzed
06/29/12

Percent Solid
100

Sample
Amount (g)

1.00

Final
Volume (ml)

2.67

Dilution
Factor

1
Analyst

JT

Parameter Result

Total Saturated Hydrocarbons 35.6
Total Resolved Hydrocarbons 534 U

Acceptance
Surrogate % Recovery Range (%)
ortho-Terphenyl 99 40-125
d50-Tetracosane 101 40-125

U - The analyte was analyzed for but not detected at the sample specific
level reported.
N/A - Not Applicable

03/08/13 16:39

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288
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Form I
Total Saturated Hydrocarbons by GC/FID

Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1206071

Case: N/A SDG: N/A
Client ID: SWBC0000L015T062712HX

Matrix: Sheen

Lab ID: 1206071-04
Associated Blank: SO062812B08
Concentration Units: µg

Date
Collected
06/27/12

Date
Received
06/28/12

Date
Extracted
06/28/12

Date
Analyzed
06/29/12

Percent Solid
100

Sample
Amount (g)

1.00

Final
Volume (ml)

2

Dilution
Factor

1
Analyst

JT

Parameter Result

Total Saturated Hydrocarbons 1.10 JB
Total Resolved Hydrocarbons 400 U

Acceptance
Surrogate % Recovery Range (%)
ortho-Terphenyl 99 40-125
d50-Tetracosane 100 40-125

U - The analyte was analyzed for but not detected at the sample specific
level reported.
B - Found in associated blank as well as sample.
J - Estimated value, below quantitation limit.
N/A - Not Applicable

03/08/13 16:39

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288
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Form I
Total Saturated Hydrocarbons by GC/FID

Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1206071

Case: N/A SDG: N/A
Client ID: Blank

Matrix: Sheen

Lab ID: SO062812B08
Associated Blank: N/A
Concentration Units: µg

Date
Collected

N/A

Date
Received

N/A

Date
Extracted
06/28/12

Date
Analyzed
06/29/12

Percent Solid
100

Sample
Amount (g)

1.00

Final
Volume (ml)

2

Dilution
Factor

1
Analyst

JT

Parameter Result

Total Saturated Hydrocarbons 1.32 J
Total Resolved Hydrocarbons 400 U

Acceptance
Surrogate % Recovery Range (%)
ortho-Terphenyl 104 40-125
d50-Tetracosane 106 40-125

U - The analyte was analyzed for but not detected at the sample specific
level reported.
J - Estimated value, below quantitation limit.
N/A - Not Applicable

03/08/13 16:40

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288
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Form I
Total Saturated Hydrocarbons by GC/FID

Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1206071

Case: N/A SDG: N/A
Client ID: Laboratory Control Sample

Matrix: Sheen

Lab ID: SO062812LCS04
Associated Blank: SO062812B08
Concentration Units: µg

Date
Collected

N/A

Date
Received

N/A

Date
Extracted
06/28/12

Date
Analyzed
06/29/12

Percent Solid
100

Sample
Amount (g)

1.00

Final
Volume (ml)

2

Dilution
Factor

1
Analyst

JT

Parameter Result

Total Saturated Hydrocarbons 263
Total Resolved Hydrocarbons 400 U

Acceptance
Surrogate % Recovery Range (%)
ortho-Terphenyl 97 40-125
d50-Tetracosane 98 40-125

U - The analyte was analyzed for but not detected at the sample specific
level reported.
N/A - Not Applicable

03/08/13 16:40

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288
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Form I
Total Saturated Hydrocarbons by GC/FID

Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1206071

Case: N/A SDG: N/A
Client ID: Laboratory Control Sample Dup

Matrix: Sheen

Lab ID: SO062812LCSD04
Associated Blank: SO062812B08
Concentration Units: µg

Date
Collected

N/A

Date
Received

N/A

Date
Extracted
06/28/12

Date
Analyzed
06/29/12

Percent Solid
100

Sample
Amount (g)

1.00

Final
Volume (ml)

2

Dilution
Factor

1
Analyst

JT

Parameter Result

Total Saturated Hydrocarbons 268
Total Resolved Hydrocarbons 400 U

Acceptance
Surrogate % Recovery Range (%)
ortho-Terphenyl 99 40-125
d50-Tetracosane 100 40-125

U - The analyte was analyzed for but not detected at the sample specific
level reported.
N/A - Not Applicable

03/08/13 16:40

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288
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Form I
Cold Lake Crude

Total Saturated Hydrocarbons by GC/FID
Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1206071

Case: N/A SDG: N/A
Client ID: Cold Lake Crude

Matrix: Oil

Lab ID: TO070212CL01
Associated Blank: N/A
Concentration Units: mg/Kg

Date
Collected

N/A

Date
Received

N/A

Date
Extracted

N/A

Date
Analyzed
06/30/12

Percent Solid
100

Sample
Amount (g)

0.10018

Final
Volume (ml)

10

Dilution
Factor

1
Analyst

JT

Parameter Result

Total Saturated Hydrocarbons 13000
Total Resolved Hydrocarbons 68300

Acceptance
Surrogate % Recovery Range (%)
ortho-Terphenyl 105 40-125
d50-Tetracosane 96 40-125

N/A - Not Applicable

03/08/13 16:42

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288
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Form I
Western Canadian Select

Total Saturated Hydrocarbons by GC/FID
Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1206071

Case: N/A SDG: N/A
Client ID: Western Canadian Select

Matrix: Oil

Lab ID: TO070212WCS02
Associated Blank: N/A
Concentration Units: mg/Kg

Date
Collected

N/A

Date
Received

N/A

Date
Extracted

N/A

Date
Analyzed
06/30/12

Percent Solid
100

Sample
Amount (g)

0.10119

Final
Volume (ml)

10

Dilution
Factor

1
Analyst

JT

Parameter Result

Total Saturated Hydrocarbons 13800
Total Resolved Hydrocarbons 74800

Acceptance
Surrogate % Recovery Range (%)
ortho-Terphenyl 106 40-125
d50-Tetracosane 102 40-125

N/A - Not Applicable

03/08/13 16:42

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288
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Form I
Alaska North Slope Crude

Total Saturated Hydrocarbons by GC/FID
Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1206071

Case: N/A SDG: N/A
Client ID: Alaska North Slope Crude

Matrix: Oil

Lab ID: TO070212ANS01
Associated Blank: N/A
Concentration Units: mg/Kg

Date
Collected

N/A

Date
Received

N/A

Date
Extracted

N/A

Date
Analyzed
06/27/12

Percent Solid
100

Sample
Amount (g)

0.10058

Final
Volume (ml)

10

Dilution
Factor

1
Analyst

JT

Parameter Result

Total Saturated Hydrocarbons 79000
Total Resolved Hydrocarbons 206000

N/A - Not Applicable

03/08/13 16:43

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288
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Form I
Alaska North Slope Crude

Total Saturated Hydrocarbons by GC/FID
Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1206071

Case: N/A SDG: N/A
Client ID: Alaska North Slope Crude

Matrix: Oil

Lab ID: TS032912ANS01
Associated Blank: N/A
Concentration Units: mg/Kg

Date
Collected

N/A

Date
Received

N/A

Date
Extracted

N/A

Date
Analyzed
03/28/12

Percent Solid
100

Sample
Amount (g)

0.10036

Final
Volume (ml)

10

Dilution
Factor

1
Analyst

BAL

Parameter Result

Total Saturated Hydrocarbons 62600
Total Resolved Hydrocarbons 168000

N/A - Not Applicable

03/08/13 16:44

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288
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ANALYTICAL REPORT

 Prepared for:
AECOM
250 Apollo Drive
Chelmsford, MA 01824

Project: Enbridge Line 6B MP 608
ETR: 1208009
Report Date: March 08, 2013

 Certifications and Accreditations
Massachusetts   M-MA030

Connecticut   PH-0141
New Hampshire   2206

Rhode Island   LAO00289
New Jersey   MA015

Maine   MA0030
New York   11627
Louisiana   03090
Florida   E87814

Pennsylvania   68-02089
Army Corps of Engineers
Department of the Navy

This report shall not be reproduced except in full, without written approval from the laboratory.

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288
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Sample ID Cross Reference

Client:  AECOM Lab Code:  MA00030
Project:  Enbridge Line 6B MP 608 ETR:  1208009

Lab Sample ID Client Sample ID Matrix

1208009-01 SEKR2025C702S072412DX Sediment
1208009-02 SEKR2025C702S072412D005 Sediment
1208009-03 SEKR2850C701S072412DX Sediment
1208009-04 SEKR2850C701S072412D003 Sediment
1208009-05 SEKR1900C701S072512DX Sediment
1208009-06 SEKR1900C701S072512D005 Sediment
1208009-07 SEKR1900C701S072512D009 Sediment
1208009-08 SEKR3650C701S072512DX Sediment
1208009-09 SEKR3650C701S072512D006 Sediment
1208009-10 SEKR3650C701S072512D010 Sediment
1208009-11 SEKR3750C701S072512DX Sediment
1208009-12 SEKR3750C701S072512D006 Sediment
1208009-13 SEKR3750C701S072512D010 Sediment
1208009-14 SEKR0425C701S072512DX Sediment
1208009-15 SEKR0425C701S072512D007 Sediment
1208009-16 SEKR3950C701S072612DX Sediment
1208009-17 SEKR3950C701S072612D007 Sediment

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288
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 Certificate/Approval Program Summary

Method numbers assume the most recent EPA revisions. For a complete listing of analytes for
the referenced methods please contact your Alpha Woods Hole Lab Project Manager or the
Quality Assurance Manager.

Connecticut Department of Public Health       Certificate/Lab ID : PH-0141 - Wastewater  ( General Chemistry: EPA 120.1,
 150.1, 160.1, 160.2, 180.1, 300.0, 310.1, 335.2, 365.2;  Metals: 200.8, 245.1;  Organics: 608, 624, 625, ETPH) 
Solid Waste/Soil ( General Chemistry: 1010, 9010/9014, 9045, 9060;  Metals: 6020, 7470, 7471;  Organics: 8081,
8082, 8260, 8270, ETPH).

Florida Department of Health       Certificate/Lab ID : E87814 - Primary NELAP Accreditation Authority for Air & 
Emissions. Secondary NELAP Accreditation for Wastwater and Solid & Hazardous Waste.  Wastewater  ( General
 Chemistry: EPA 120.1/SM2510B, 150.1, 160.1/SM2540C, 160.2/SM2540D, 180.1, 300.0, 335.2, 365.2, SM2320B, 
SM2340B, SM2540G, SM4500NH3;  Metals: 245.1;  Organics: 608, 624, 625). Solid and Hazardous Waste ( General
 Chemistry: 9010/9014, 9045, 9050, 9056, 9065, Reactivity 7.3;   Metals: 6020, 7470, 7471;  Organics: 8081, 8082, 
8260, 8270).  Air & Emissions ( Organics: EPA TO-15). 

Louisiana Department of Environmental Quality        Certificate/Lab ID : 03090 - Primary NELAP Accrediting Authority 
for Wastewater, Solid & Hazardous Waste. Wastewater ( General Chemistry: EPA 120.1/SM2510B, 150.1, 160.1/SM2540C,
160.2/SM2540D, 180.1, 300.0, 310.1/SM2320B, 335.2, 365.2, 376.2, 9010/9014, 9056, SM2540G;  Metals: 200.8, 245.1,
6020;  Organics: 608, 624, 625, 8015-DRO/GRO, 8081, 8082, 8260, 8270). Solid and Hazardous Waste  ( General Chemistry:
1010, 1311, 9010/9014, 9040, 9045, 9056, 9060, Reactivity 7.3;  Metals: 6020, 7196, 7470, 7471;  Organics: 8015-DRO/GRO, 
8081, 8082, 8260, 8270). 

Maine Department of Human Services       Certificate/Lab ID : MA0030 - Wastewater  ( General Chemistry: EPA 120.1/ 
SM2510B, 160.1/SM2540C, 160.2/SM2540D, 300.0, 310.1/SM2320B, 335.2, 365.2;  Metals: EPA 245.1;  Organics: 608, 624).

Massachusetts Department of Environmental Protection         Certificate/Lab ID: M-MA030 - Wastewater  ( General
 Chemistry: EPA 120.1/SM2510B, 150.1, 160.1/SM2540C, 160.2/SM2540D, 300.0, 310.1/SM2320B, 335.2, 365.2;  Metals:
EPA 245.1;  Organics: EPA 608, 624).

New Hampshire Department of Environmental Services        Certificate/Lab ID: 2206 - Secondary NELAP Accreditation. 
Wastewater  ( General Chemistry: EPA 120.1/SM2510B, 150.1, 160.1/SM2540C, 160.2/SM2540D, 180.1, 300.0, 
310.1/SM2320B, 335.2, 365.2, 376.2, SM2540G;  Metals: 200.8, 245.4;  Organics: 608, 624, 625). 

New Jersey Department of Environmental Protection         Certificate/Lab ID : MA015 -  Secondary NELAP Accreditation. 
Wastewater ( General Chemistry: EPA 120.1/SM2510B, 150.1, 160.1/SM2540C, 160.2/SM2540D, 180.1, 300.0, 
310.1/SM2320B, 335.2, 376.2, 9010/9014, 9056, SM2540G;  Metals: 200.8, 245.1 6020;  Organics: 608, 624, 625, 8081,
8082, 8260, 8270). Solid & Hazardous Waste ( General Chemistry: EPA 1010, 1311, 9010/9014, 9040, 9045,
9056, 9060;  Metals: 6020, 7196, 7470, 7471;  Organics: 8015-DRO/GRO, 8081, 8082, 8260, 8270). Air & Emissions
( Organics: EPA TO-15).

New York Department of Health       Certificate/Lab ID : 11627 - Secondary NELAP Accreditation.   Wastewater ( General
 Chemistry: EPA 120.1/SM2510B, 150.1, 160.1/SM2540C, 160.2/SM2540D, 300.0, 310.1/SM2320B, 365.2, 376.2;
 Metals: 245.1;  Organics: 608, 624, 625). Solid and Hazardous Waste  ( General Chemistry: EPA 1010, 1311;
 : 245.1; : 6020, 7041;  Organics: 8081, 8082, 8260, 8270). Air & Emissions  ( Organics: EPA TO-15). 

Rhode Island Department of Health       Certificate/Lab ID : LAO00289 - Chemistry:  Organic and Inorganic in Non- 
Poratable Water, Wastewater/Sewage and Soil   (Refer to LADEQ and MADEP certificates for method numbers.)

Pennsylvania Department of Environmental Protection         Certificate/Lab ID : 68-02089 - Registered laboratory

U.S. Army Corps of Engineers     

Department of the Navy     

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288
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CASE NARRATIVE 
Alpha Analytical 

ETR: 1208009-Addendum 
Project: Enbridge Line 6B MP 608 

All analyses were performed according to the Alpha Analytical quality assurance program and documented Standard 
Operating Procedures (SOPs). The analytical results contained in this report were performed within holding time, and with 
appropriate quality control measures, except where noted. A summary of all state and federal accreditations is provided 
within this report. Blank correction of results is not performed in the laboratory for any parameter. Alpha Analytical certifies 
that the test results within meet all of the requirements ofNELAC, for all NELAC accredited parameters. 

The total saturated hydrocarbon and total resolved hydrocarbon data contained in this addendum are associated with the 
analysis previously reported under separate cover. Per client request, this addendum contains report forms for these 
compounds only. Please reference the Case Narrative from the original report for Sample Receipt, Sample Preparation and 
Extraction and Analysis notations. 

Please note that the relative percent difference (RPD) for sample 1208009-06 and its duplicate 1208009-06D exceeded the 
limit (30%) for the Total Saturated Hydrocarbons with reported concentrations that are greater than the QL in either the 
native or duplicate extract. The RPD's for the LCS/LCSD and MS/MSD met the criteria for all monitored analytes showing 
that precision of the method was established. No further corrective action was taken. 

The enclosed results of analyses are representative of the samples as received by the laboratory. Alpha Analytical makes no 
representations or certifications as to the method of sample collection, sample identification, or transporting/handling 
procedures used prior to the receipt of samples by Alpha Analytical. To the best of my knowledge, the information contained 
in this report is accurate and complete. For any questions regarding this report, please contact the signatory below at 508-
822-9300. 

Title: -~T'"'e"'c"'h..,n..,ic'"a,.l_,.R,e.,p,..r,es,e.,n..,ta..,ti.._'v,_,e~-

1 

0:\Report\Enbridge Final Data\20 12 AECOM-Enbridge Data\1208\1208009\1208009EnbridgeSediment_ Addendum.doc 

Alpha Analytical, 320 Forbes Blvd., Mansfield, MA 02048, 508-822-9300 
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Form III
Spike Recovery Summary

Total Saturated Hydrocarbons by GC/FID
Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1208009

Case: N/A SDG: N/A
Client ID:Alaska North Slope Crude

Matrix: Oil

Lab ID: TS082112ANS01
Associated Blank:N/A
Concentration Units: mg/Kg

Date Collected
N/A

Date Received
N/A

Date Extracted
N/A

Percent Solid
100

Analyst
JT

% Recovery
Parameter True Conc. Conc. % Recovery Limits
Total Saturated Hydrocarbons 67052.797 73600 110 65-135

Concentrations reported as calculated values, which includes rounding for significant figures.  Percent recoveries and RPD values
are calculated from the unrounded result.

N/A - Not Applicable

03/08/13 18:27

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288
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Form III
Spike Recovery Summary

Total Saturated Hydrocarbons by GC/FID
Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1208009

Case: N/A SDG: N/A
Client ID:Alaska North Slope Crude

Matrix: Oil

Lab ID: TS081612ANS01
Associated Blank:N/A
Concentration Units: mg/Kg

Date Collected
N/A

Date Received
N/A

Date Extracted
N/A

Percent Solid
100

Analyst
JT

% Recovery
Parameter True Conc. Conc. % Recovery Limits
Total Saturated Hydrocarbons 67052.797 73700 110 65-135

Concentrations reported as calculated values, which includes rounding for significant figures.  Percent recoveries and RPD values
are calculated from the unrounded result.

N/A - Not Applicable

03/08/13 18:27

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288
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Duplicate
Total Saturated Hydrocarbons by GC/FID

Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1208009

Case: N/A SDG: N/A
Client ID:SEKR1900C701S072512D005

Matrix: Sediment

Lab ID: 1208009-06
Associated Blank:SS080912B04
Concentration Units: mg/Kg

Date Collected
07/25/12

Date Received
07/26/12

Date Extracted
08/09/12

Percent Solid
84.4

Analyst
JT

Parameter Sample Result Duplicate Result RPD RPD Limit
Total Saturated Hydrocarbons 2.95 1.70 53ª 30
Total Resolved Hydrocarbons 33.5 U 33.6 U N/A 30

Acceptance
Surrogate % Recovery Range (%)
ortho-Terphenyl 91 40-12591 40-125
d50-Tetracosane 92 40-12591 40-125

ª - Value outside of QC Limits.
U - The analyte was analyzed for but not detected at the sample specific
level reported.
N/A - Not Applicable

03/08/13 18:28

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288

Concentrations reported as calculated values, which includes rounding for significant figures.  RPD values are reported based on
the unrounded calculated result.
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Form I
Total Saturated Hydrocarbons by GC/FID

Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1208009

Case: N/A SDG: N/A
Client ID:SEKR2025C702S072412DX

Matrix: Sediment

Lab ID: 1208009-01
Associated Blank:SS080912B04
Concentration Units: mg/Kg

Date
Collected
07/24/12

Date
Received
07/25/12

Date
Extracted
08/09/12

Date
Analyzed
08/15/12

Percent Solid
42.9

Sample
Amount (g)

8.25

Final
Volume (ml)

2

Dilution
Factor

1
Analyst

JT

Parameter Result

Total Saturated Hydrocarbons 74.2
Total Resolved Hydrocarbons 308

Acceptance
Surrogate % Recovery Range (%)
ortho-Terphenyl 91 40-125
d50-Tetracosane 93 40-125

N/A - Not Applicable

03/08/13 18:28

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288
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Form I
Total Saturated Hydrocarbons by GC/FID

Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1208009

Case: N/A SDG: N/A
Client ID:SEKR2025C702S072412D005

Matrix: Sediment

Lab ID: 1208009-02
Associated Blank:SS080912B04
Concentration Units: mg/Kg

Date
Collected
07/24/12

Date
Received
07/25/12

Date
Extracted
08/09/12

Date
Analyzed
08/16/12

Percent Solid
56.8

Sample
Amount (g)

9.38

Final
Volume (ml)

2

Dilution
Factor

1
Analyst

JT

Parameter Result

Total Saturated Hydrocarbons 42.7
Total Resolved Hydrocarbons 194

Acceptance
Surrogate % Recovery Range (%)
ortho-Terphenyl 86 40-125
d50-Tetracosane 88 40-125

N/A - Not Applicable

03/08/13 18:28

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288

10 of 35 69673



Form I
Total Saturated Hydrocarbons by GC/FID

Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1208009

Case: N/A SDG: N/A
Client ID:SEKR2850C701S072412DX

Matrix: Sediment

Lab ID: 1208009-03
Associated Blank:SS080912B04
Concentration Units: mg/Kg

Date
Collected
07/24/12

Date
Received
07/25/12

Date
Extracted
08/09/12

Date
Analyzed
08/16/12

Percent Solid
72.9

Sample
Amount (g)

12.64

Final
Volume (ml)

2

Dilution
Factor

1
Analyst

JT

Parameter Result

Total Saturated Hydrocarbons 9.52
Total Resolved Hydrocarbons 43.4 U

Acceptance
Surrogate % Recovery Range (%)
ortho-Terphenyl 90 40-125
d50-Tetracosane 89 40-125

U - The analyte was analyzed for but not detected at the sample specific
level reported.
N/A - Not Applicable

03/08/13 18:29

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288

11 of 35 69674



Form I
Total Saturated Hydrocarbons by GC/FID

Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1208009

Case: N/A SDG: N/A
Client ID:SEKR2850C701S072412D003

Matrix: Sediment

Lab ID: 1208009-04
Associated Blank:SS080912B04
Concentration Units: mg/Kg

Date
Collected
07/24/12

Date
Received
07/25/12

Date
Extracted
08/09/12

Date
Analyzed
08/16/12

Percent Solid
79.9

Sample
Amount (g)

12.27

Final
Volume (ml)

2

Dilution
Factor

1
Analyst

JT

Parameter Result

Total Saturated Hydrocarbons 13.2
Total Resolved Hydrocarbons 40.8 U

Acceptance
Surrogate % Recovery Range (%)
ortho-Terphenyl 89 40-125
d50-Tetracosane 88 40-125

U - The analyte was analyzed for but not detected at the sample specific
level reported.
N/A - Not Applicable

03/08/13 18:29

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288

12 of 35 69675



Form I
Total Saturated Hydrocarbons by GC/FID

Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1208009

Case: N/A SDG: N/A
Client ID:SEKR1900C701S072512DX

Matrix: Sediment

Lab ID: 1208009-05
Associated Blank:SS080912B04
Concentration Units: mg/Kg

Date
Collected
07/25/12

Date
Received
07/26/12

Date
Extracted
08/09/12

Date
Analyzed
08/16/12

Percent Solid
81.3

Sample
Amount (g)

8.21

Final
Volume (ml)

2

Dilution
Factor

1
Analyst

JT

Parameter Result

Total Saturated Hydrocarbons 6.57
Total Resolved Hydrocarbons 60.0 U

Acceptance
Surrogate % Recovery Range (%)
ortho-Terphenyl 91 40-125
d50-Tetracosane 92 40-125

U - The analyte was analyzed for but not detected at the sample specific
level reported.
N/A - Not Applicable

03/08/13 18:29

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288

13 of 35 69676



Form I
Total Saturated Hydrocarbons by GC/FID

Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1208009

Case: N/A SDG: N/A
Client ID:SEKR1900C701S072512D005

Matrix: Sediment

Lab ID: 1208009-06
Associated Blank:SS080912B04
Concentration Units: mg/Kg

Date
Collected
07/25/12

Date
Received
07/26/12

Date
Extracted
08/09/12

Date
Analyzed
08/16/12

Percent Solid
84.4

Sample
Amount (g)

14.14

Final
Volume (ml)

2

Dilution
Factor

1
Analyst

JT

Parameter Result

Total Saturated Hydrocarbons 2.95
Total Resolved Hydrocarbons 33.5 U

Acceptance
Surrogate % Recovery Range (%)
ortho-Terphenyl 91 40-125
d50-Tetracosane 92 40-125

U - The analyte was analyzed for but not detected at the sample specific
level reported.
N/A - Not Applicable

03/08/13 18:29

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288
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Form I
Total Saturated Hydrocarbons by GC/FID

Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1208009

Case: N/A SDG: N/A
Client ID:SEKR1900C701S072512D009

Matrix: Sediment

Lab ID: 1208009-07
Associated Blank:SS080912B04
Concentration Units: mg/Kg

Date
Collected
07/25/12

Date
Received
07/26/12

Date
Extracted
08/09/12

Date
Analyzed
08/16/12

Percent Solid
83.6

Sample
Amount (g)

7.76

Final
Volume (ml)

2

Dilution
Factor

1
Analyst

JT

Parameter Result

Total Saturated Hydrocarbons 2.55
Total Resolved Hydrocarbons 61.6 U

Acceptance
Surrogate % Recovery Range (%)
ortho-Terphenyl 92 40-125
d50-Tetracosane 93 40-125

U - The analyte was analyzed for but not detected at the sample specific
level reported.
N/A - Not Applicable

03/08/13 18:29

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288
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Form I
Total Saturated Hydrocarbons by GC/FID

Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1208009

Case: N/A SDG: N/A
Client ID:SEKR3650C701S072512DX

Matrix: Sediment

Lab ID: 1208009-08
Associated Blank:SS080912B04
Concentration Units: mg/Kg

Date
Collected
07/25/12

Date
Received
07/26/12

Date
Extracted
08/09/12

Date
Analyzed
08/16/12

Percent Solid
24.1

Sample
Amount (g)

12.52

Final
Volume (ml)

2

Dilution
Factor

1
Analyst

JT

Parameter Result

Total Saturated Hydrocarbons 54.5
Total Resolved Hydrocarbons 226

Acceptance
Surrogate % Recovery Range (%)
ortho-Terphenyl 87 40-125
d50-Tetracosane 88 40-125

N/A - Not Applicable

03/08/13 18:29

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288
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Form I
Total Saturated Hydrocarbons by GC/FID

Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1208009

Case: N/A SDG: N/A
Client ID:SEKR3650C701S072512D006

Matrix: Sediment

Lab ID: 1208009-09
Associated Blank:SS080912B04
Concentration Units: mg/Kg

Date
Collected
07/25/12

Date
Received
07/26/12

Date
Extracted
08/09/12

Date
Analyzed
08/16/12

Percent Solid
23.9

Sample
Amount (g)

12.00

Final
Volume (ml)

2

Dilution
Factor

1
Analyst

JT

Parameter Result

Total Saturated Hydrocarbons 43.1
Total Resolved Hydrocarbons 216

Acceptance
Surrogate % Recovery Range (%)
ortho-Terphenyl 92 40-125
d50-Tetracosane 94 40-125

N/A - Not Applicable

03/08/13 18:30

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288

17 of 35 69680



Form I
Total Saturated Hydrocarbons by GC/FID

Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1208009

Case: N/A SDG: N/A
Client ID:SEKR3650C701S072512D010

Matrix: Sediment

Lab ID: 1208009-10
Associated Blank:SS080912B04
Concentration Units: mg/Kg

Date
Collected
07/25/12

Date
Received
07/26/12

Date
Extracted
08/09/12

Date
Analyzed
08/16/12

Percent Solid
43.8

Sample
Amount (g)

19.07

Final
Volume (ml)

2

Dilution
Factor

1
Analyst

JT

Parameter Result

Total Saturated Hydrocarbons 21.0
Total Resolved Hydrocarbons 76.7

Acceptance
Surrogate % Recovery Range (%)
ortho-Terphenyl 71 40-125
d50-Tetracosane 71 40-125

N/A - Not Applicable

03/08/13 18:30

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288
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Form I
Total Saturated Hydrocarbons by GC/FID

Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1208009

Case: N/A SDG: N/A
Client ID:SEKR3750C701S072512DX

Matrix: Sediment

Lab ID: 1208009-11
Associated Blank:SS080912B04
Concentration Units: mg/Kg

Date
Collected
07/25/12

Date
Received
07/26/12

Date
Extracted
08/09/12

Date
Analyzed
08/17/12

Percent Solid
22.0

Sample
Amount (g)

5.69

Final
Volume (ml)

2

Dilution
Factor

1
Analyst

JT

Parameter Result

Total Saturated Hydrocarbons 91.1
Total Resolved Hydrocarbons 408

Acceptance
Surrogate % Recovery Range (%)
ortho-Terphenyl 89 40-125
d50-Tetracosane 90 40-125

N/A - Not Applicable

03/08/13 18:30

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288

19 of 35 69682



Form I
Total Saturated Hydrocarbons by GC/FID

Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1208009

Case: N/A SDG: N/A
Client ID:SEKR3750C701S072512D006

Matrix: Sediment

Lab ID: 1208009-12
Associated Blank:SS080912B04
Concentration Units: mg/Kg

Date
Collected
07/25/12

Date
Received
07/26/12

Date
Extracted
08/09/12

Date
Analyzed
08/17/12

Percent Solid
33.9

Sample
Amount (g)

7.52

Final
Volume (ml)

2

Dilution
Factor

1
Analyst

JT

Parameter Result

Total Saturated Hydrocarbons 56.0
Total Resolved Hydrocarbons 227

Acceptance
Surrogate % Recovery Range (%)
ortho-Terphenyl 87 40-125
d50-Tetracosane 88 40-125

N/A - Not Applicable

03/08/13 18:30

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288

20 of 35 69683



Form I
Total Saturated Hydrocarbons by GC/FID

Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1208009

Case: N/A SDG: N/A
Client ID:SEKR3750C701S072512D010

Matrix: Sediment

Lab ID: 1208009-13
Associated Blank:SS080912B04
Concentration Units: mg/Kg

Date
Collected
07/25/12

Date
Received
07/26/12

Date
Extracted
08/09/12

Date
Analyzed
08/17/12

Percent Solid
38.5

Sample
Amount (g)

8.06

Final
Volume (ml)

2

Dilution
Factor

1
Analyst

JT

Parameter Result

Total Saturated Hydrocarbons 29.2
Total Resolved Hydrocarbons 129 U

Acceptance
Surrogate % Recovery Range (%)
ortho-Terphenyl 84 40-125
d50-Tetracosane 86 40-125

U - The analyte was analyzed for but not detected at the sample specific
level reported.
N/A - Not Applicable

03/08/13 18:30

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288

21 of 35 69684



Form I
Total Saturated Hydrocarbons by GC/FID

Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1208009

Case: N/A SDG: N/A
Client ID:SEKR0425C701S072512DX

Matrix: Sediment

Lab ID: 1208009-14
Associated Blank:SS080912B04
Concentration Units: mg/Kg

Date
Collected
07/25/12

Date
Received
07/26/12

Date
Extracted
08/09/12

Date
Analyzed
08/17/12

Percent Solid
29.6

Sample
Amount (g)

5.87

Final
Volume (ml)

2

Dilution
Factor

1
Analyst

JT

Parameter Result

Total Saturated Hydrocarbons 58.7
Total Resolved Hydrocarbons 364

Acceptance
Surrogate % Recovery Range (%)
ortho-Terphenyl 93 40-125
d50-Tetracosane 95 40-125

N/A - Not Applicable

03/08/13 18:31

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288
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Form I
Total Saturated Hydrocarbons by GC/FID

Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1208009

Case: N/A SDG: N/A
Client ID:SEKR0425C701S072512D007

Matrix: Sediment

Lab ID: 1208009-15
Associated Blank:SS080912B04
Concentration Units: mg/Kg

Date
Collected
07/25/12

Date
Received
07/26/12

Date
Extracted
08/09/12

Date
Analyzed
08/17/12

Percent Solid
45.2

Sample
Amount (g)

8.39

Final
Volume (ml)

2

Dilution
Factor

1
Analyst

JT

Parameter Result

Total Saturated Hydrocarbons 31.4
Total Resolved Hydrocarbons 165

Acceptance
Surrogate % Recovery Range (%)
ortho-Terphenyl 87 40-125
d50-Tetracosane 88 40-125

N/A - Not Applicable

03/08/13 18:31

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288

23 of 35 69686



Form I
Total Saturated Hydrocarbons by GC/FID

Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1208009

Case: N/A SDG: N/A
Client ID:SEKR3950C701S072612DX

Matrix: Sediment

Lab ID: 1208009-16
Associated Blank:SS080912B04
Concentration Units: mg/Kg

Date
Collected
07/26/12

Date
Received
07/27/12

Date
Extracted
08/09/12

Date
Analyzed
08/17/12

Percent Solid
20.5

Sample
Amount (g)

6.05

Final
Volume (ml)

2

Dilution
Factor

1
Analyst

JT

Parameter Result

Total Saturated Hydrocarbons 80.4
Total Resolved Hydrocarbons 439

Acceptance
Surrogate % Recovery Range (%)
ortho-Terphenyl 90 40-125
d50-Tetracosane 90 40-125

N/A - Not Applicable

03/08/13 18:31

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288

24 of 35 69687



Form I
Total Saturated Hydrocarbons by GC/FID

Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1208009

Case: N/A SDG: N/A
Client ID:SEKR3950C701S072612D007

Matrix: Sediment

Lab ID: 1208009-17
Associated Blank:SS080912B04
Concentration Units: mg/Kg

Date
Collected
07/26/12

Date
Received
07/27/12

Date
Extracted
08/09/12

Date
Analyzed
08/17/12

Percent Solid
27.2

Sample
Amount (g)

6.59

Final
Volume (ml)

2

Dilution
Factor

1
Analyst

JT

Parameter Result

Total Saturated Hydrocarbons 116
Total Resolved Hydrocarbons 598

Acceptance
Surrogate % Recovery Range (%)
ortho-Terphenyl 86 40-125
d50-Tetracosane 90 40-125

N/A - Not Applicable

03/08/13 18:31

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288

25 of 35 69688



Form I
Total Saturated Hydrocarbons by GC/FID

Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1208009

Case: N/A SDG: N/A
Client ID:Blank

Matrix: Sediment

Lab ID: SS080912B04
Associated Blank:N/A
Concentration Units: mg/Kg

Date
Collected

N/A

Date
Received

N/A

Date
Extracted
08/09/12

Date
Analyzed
08/15/12

Percent Solid
100

Sample
Amount (g)

10.00

Final
Volume (ml)

2

Dilution
Factor

1
Analyst

JT

Parameter Result

Total Saturated Hydrocarbons 0.153 J
Total Resolved Hydrocarbons 40.0 U

Acceptance
Surrogate % Recovery Range (%)
ortho-Terphenyl 93 40-125
d50-Tetracosane 91 40-125

U - The analyte was analyzed for but not detected at the sample specific
level reported.
J - Estimated value, below quantitation limit.
N/A - Not Applicable

03/08/13 18:32

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288
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Form I
Total Saturated Hydrocarbons by GC/FID

Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1208009

Case: N/A SDG: N/A
Client ID:Laboratory Control Sample

Matrix: Sediment

Lab ID: SS080912LCS01
Associated Blank:SS080912B04
Concentration Units: mg/Kg

Date
Collected

N/A

Date
Received

N/A

Date
Extracted
08/09/12

Date
Analyzed
08/15/12

Percent Solid
100

Sample
Amount (g)

10.00

Final
Volume (ml)

2

Dilution
Factor

1
Analyst

JT

Parameter Result

Total Saturated Hydrocarbons 27.7
Total Resolved Hydrocarbons 40.0 U

Acceptance
Surrogate % Recovery Range (%)
ortho-Terphenyl 95 40-125
d50-Tetracosane 92 40-125

U - The analyte was analyzed for but not detected at the sample specific
level reported.
N/A - Not Applicable

03/08/13 18:32

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288

27 of 35 69690



Form I
Total Saturated Hydrocarbons by GC/FID

Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1208009

Case: N/A SDG: N/A
Client ID:Laboratory Control Sample Dup

Matrix: Sediment

Lab ID: SS080912LCSD01
Associated Blank:SS080912B04
Concentration Units: mg/Kg

Date
Collected

N/A

Date
Received

N/A

Date
Extracted
08/09/12

Date
Analyzed
08/15/12

Percent Solid
100

Sample
Amount (g)

10.00

Final
Volume (ml)

2

Dilution
Factor

1
Analyst

JT

Parameter Result

Total Saturated Hydrocarbons 27.3
Total Resolved Hydrocarbons 40.0 U

Acceptance
Surrogate % Recovery Range (%)
ortho-Terphenyl 91 40-125
d50-Tetracosane 89 40-125

U - The analyte was analyzed for but not detected at the sample specific
level reported.
N/A - Not Applicable

03/08/13 18:32

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288

28 of 35 69691



Form I
Matrix Spike

Total Saturated Hydrocarbons by GC/FID
Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1208009

Case: N/A SDG: N/A
Client ID:SEKR1900C701S072512D009

Matrix: Sediment

Lab ID: 1208009-07 M
Associated Blank:SS080912B04
Concentration Units: mg/Kg

Date
Collected
07/25/12

Date
Received
07/26/12

Date
Extracted
08/09/12

Date
Analyzed
08/16/12

Percent Solid
83.6

Sample
Amount (g)

7.78

Final
Volume (ml)

2

Dilution
Factor

1
Analyst

JT

Parameter Result

Total Saturated Hydrocarbons 222
Total Resolved Hydrocarbons 291

Acceptance
Surrogate % Recovery Range (%)
ortho-Terphenyl 89 40-125
d50-Tetracosane 91 40-125

N/A - Not Applicable

03/08/13 18:32

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288
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Form I
Matrix Spike Duplicate

Total Saturated Hydrocarbons by GC/FID
Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1208009

Case: N/A SDG: N/A
Client ID:SEKR1900C701S072512D009

Matrix: Sediment

Lab ID: 1208009-07 S
Associated Blank:SS080912B04
Concentration Units: mg/Kg

Date
Collected
07/25/12

Date
Received
07/26/12

Date
Extracted
08/09/12

Date
Analyzed
08/16/12

Percent Solid
83.6

Sample
Amount (g)

7.83

Final
Volume (ml)

2

Dilution
Factor

1
Analyst

JT

Parameter Result

Total Saturated Hydrocarbons 227
Total Resolved Hydrocarbons 248

Acceptance
Surrogate % Recovery Range (%)
ortho-Terphenyl 91 40-125
d50-Tetracosane 92 40-125

N/A - Not Applicable

03/08/13 18:32

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288
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Form I
Duplicate

Total Saturated Hydrocarbons by GC/FID
Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1208009

Case: N/A SDG: N/A
Client ID:SEKR1900C701S072512D005

Matrix: Sediment

Lab ID: 1208009-06 D
Associated Blank:SS080912B04
Concentration Units: mg/Kg

Date
Collected
07/25/12

Date
Received
07/26/12

Date
Extracted
08/09/12

Date
Analyzed
08/16/12

Percent Solid
84.4

Sample
Amount (g)

14.13

Final
Volume (ml)

2

Dilution
Factor

1
Analyst

JT

Parameter Result

Total Saturated Hydrocarbons 1.70
Total Resolved Hydrocarbons 33.6 U

Acceptance
Surrogate % Recovery Range (%)
ortho-Terphenyl 91 40-125
d50-Tetracosane 91 40-125

U - The analyte was analyzed for but not detected at the sample specific
level reported.
N/A - Not Applicable

03/08/13 18:32

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288
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Form I
Cold Lake Crude

Total Saturated Hydrocarbons by GC/FID
Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1208009

Case: N/A SDG: N/A
Client ID:Cold Lake Crude

Matrix: Oil

Lab ID: TS082112CL01
Associated Blank:N/A
Concentration Units: mg/Kg

Date
Collected

N/A

Date
Received

N/A

Date
Extracted

N/A

Date
Analyzed
08/18/12

Percent Solid
100

Sample
Amount (g)

0.10018

Final
Volume (ml)

10

Dilution
Factor

1
Analyst

JT

Parameter Result

Total Saturated Hydrocarbons 12800
Total Resolved Hydrocarbons 71700

Acceptance
Surrogate % Recovery Range (%)
ortho-Terphenyl 96 40-125
d50-Tetracosane 98 40-125

N/A - Not Applicable

03/08/13 18:32

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288

32 of 35 69695



Form I
Western Canadian Select

Total Saturated Hydrocarbons by GC/FID
Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1208009

Case: N/A SDG: N/A
Client ID:Western Canadian Select

Matrix: Oil

Lab ID: TS082112WCS01
Associated Blank:N/A
Concentration Units: mg/Kg

Date
Collected

N/A

Date
Received

N/A

Date
Extracted

N/A

Date
Analyzed
08/17/12

Percent Solid
100

Sample
Amount (g)

0.10119

Final
Volume (ml)

10

Dilution
Factor

1
Analyst

JT

Parameter Result

Total Saturated Hydrocarbons 13500
Total Resolved Hydrocarbons 79800

Acceptance
Surrogate % Recovery Range (%)
ortho-Terphenyl 96 40-125
d50-Tetracosane 105 40-125

N/A - Not Applicable

03/08/13 18:33

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288

33 of 35 69696



Form I
Alaska North Slope Crude

Total Saturated Hydrocarbons by GC/FID
Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1208009

Case: N/A SDG: N/A
Client ID:Alaska North Slope Crude

Matrix: Oil

Lab ID: TS082112ANS01
Associated Blank:N/A
Concentration Units: mg/Kg

Date
Collected

N/A

Date
Received

N/A

Date
Extracted

N/A

Date
Analyzed
08/15/12

Percent Solid
100

Sample
Amount (g)

0.10058

Final
Volume (ml)

10

Dilution
Factor

1
Analyst

JT

Parameter Result

Total Saturated Hydrocarbons 73600
Total Resolved Hydrocarbons 200000

N/A - Not Applicable

03/08/13 18:33

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288
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Form I
Alaska North Slope Crude

Total Saturated Hydrocarbons by GC/FID
Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1208009

Case: N/A SDG: N/A
Client ID:Alaska North Slope Crude

Matrix: Oil

Lab ID: TS081612ANS01
Associated Blank:N/A
Concentration Units: mg/Kg

Date
Collected

N/A

Date
Received

N/A

Date
Extracted

N/A

Date
Analyzed
08/14/12

Percent Solid
100

Sample
Amount (g)

0.10058

Final
Volume (ml)

10

Dilution
Factor

1
Analyst

JT

Parameter Result

Total Saturated Hydrocarbons 73700
Total Resolved Hydrocarbons 197000

N/A - Not Applicable

03/08/13 18:33

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288
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ANALYTICAL REPORT

 Prepared for:
AECOM
250 Apollo Drive
Chelmsford, MA 01824

Project: Enbridge Line 6B MP 608
ETR: 1208010
Report Date: March 08, 2013

 Certifications and Accreditations
Massachusetts   M-MA030

Connecticut   PH-0141
New Hampshire   2206

Rhode Island   LAO00289
New Jersey   MA015

Maine   MA0030
New York   11627
Louisiana   03090
Florida   E87814

Pennsylvania   68-02089
Army Corps of Engineers
Department of the Navy

This report shall not be reproduced except in full, without written approval from the laboratory.

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288

1 of 36 69699



Sample ID Cross Reference

Client:  AECOM Lab Code:  MA00030
Project:  Enbridge Line 6B MP 608 ETR:  1208010

Lab Sample ID Client Sample ID Matrix

1208010-01 SEKR3950C701S072612D013 Sediment
1208010-02 SEKR1575C702S072612DX Sediment
1208010-03 SEKR1575C702S072612D005 Sediment
1208010-04 SEKR1575C702S072612D010 Sediment
1208010-05 SEKR1575C701S072612DX Sediment
1208010-06 SEKR1575C701S072612D007 Sediment
1208010-07 SEKR1575C701S072612D013 Sediment
1208010-08 SEKR1575C701S072612D019 Sediment
1208010-09 SEKR3800C707S072712DX Sediment
1208010-10 SEKR3800C707S072712D004 Sediment
1208010-11 SEKR3800C707S072712D009 Sediment
1208010-12 SEKR3800C707S072712D014 Sediment
1208010-13 SEKR3800C709S072712DX Sediment
1208010-14 SEKR3800C709S072712D006 Sediment
1208010-15 SEKR3800C709S072712D011 Sediment
1208010-16 SEKR3775C702S072712DX Sediment
1208010-17 SEKR3775C702S072712D005 Sediment
1208010-18 SEKR3775C702S072712D009 Sediment

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288
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 Certificate/Approval Program Summary

Method numbers assume the most recent EPA revisions. For a complete listing of analytes for
the referenced methods please contact your Alpha Woods Hole Lab Project Manager or the
Quality Assurance Manager.

Connecticut Department of Public Health       Certificate/Lab ID : PH-0141 - Wastewater  ( General Chemistry: EPA 120.1,
 150.1, 160.1, 160.2, 180.1, 300.0, 310.1, 335.2, 365.2;  Metals: 200.8, 245.1;  Organics: 608, 624, 625, ETPH) 
Solid Waste/Soil ( General Chemistry: 1010, 9010/9014, 9045, 9060;  Metals: 6020, 7470, 7471;  Organics: 8081,
8082, 8260, 8270, ETPH).

Florida Department of Health       Certificate/Lab ID : E87814 - Primary NELAP Accreditation Authority for Air & 
Emissions. Secondary NELAP Accreditation for Wastwater and Solid & Hazardous Waste.  Wastewater  ( General
 Chemistry: EPA 120.1/SM2510B, 150.1, 160.1/SM2540C, 160.2/SM2540D, 180.1, 300.0, 335.2, 365.2, SM2320B, 
SM2340B, SM2540G, SM4500NH3;  Metals: 245.1;  Organics: 608, 624, 625). Solid and Hazardous Waste ( General
 Chemistry: 9010/9014, 9045, 9050, 9056, 9065, Reactivity 7.3;   Metals: 6020, 7470, 7471;  Organics: 8081, 8082, 
8260, 8270).  Air & Emissions ( Organics: EPA TO-15). 

Louisiana Department of Environmental Quality        Certificate/Lab ID : 03090 - Primary NELAP Accrediting Authority 
for Wastewater, Solid & Hazardous Waste. Wastewater ( General Chemistry: EPA 120.1/SM2510B, 150.1, 160.1/SM2540C,
160.2/SM2540D, 180.1, 300.0, 310.1/SM2320B, 335.2, 365.2, 376.2, 9010/9014, 9056, SM2540G;  Metals: 200.8, 245.1,
6020;  Organics: 608, 624, 625, 8015-DRO/GRO, 8081, 8082, 8260, 8270). Solid and Hazardous Waste  ( General Chemistry:
1010, 1311, 9010/9014, 9040, 9045, 9056, 9060, Reactivity 7.3;  Metals: 6020, 7196, 7470, 7471;  Organics: 8015-DRO/GRO, 
8081, 8082, 8260, 8270). 

Maine Department of Human Services       Certificate/Lab ID : MA0030 - Wastewater  ( General Chemistry: EPA 120.1/ 
SM2510B, 160.1/SM2540C, 160.2/SM2540D, 300.0, 310.1/SM2320B, 335.2, 365.2;  Metals: EPA 245.1;  Organics: 608, 624).

Massachusetts Department of Environmental Protection         Certificate/Lab ID: M-MA030 - Wastewater  ( General
 Chemistry: EPA 120.1/SM2510B, 150.1, 160.1/SM2540C, 160.2/SM2540D, 300.0, 310.1/SM2320B, 335.2, 365.2;  Metals:
EPA 245.1;  Organics: EPA 608, 624).

New Hampshire Department of Environmental Services        Certificate/Lab ID: 2206 - Secondary NELAP Accreditation. 
Wastewater  ( General Chemistry: EPA 120.1/SM2510B, 150.1, 160.1/SM2540C, 160.2/SM2540D, 180.1, 300.0, 
310.1/SM2320B, 335.2, 365.2, 376.2, SM2540G;  Metals: 200.8, 245.4;  Organics: 608, 624, 625). 

New Jersey Department of Environmental Protection         Certificate/Lab ID : MA015 -  Secondary NELAP Accreditation. 
Wastewater ( General Chemistry: EPA 120.1/SM2510B, 150.1, 160.1/SM2540C, 160.2/SM2540D, 180.1, 300.0, 
310.1/SM2320B, 335.2, 376.2, 9010/9014, 9056, SM2540G;  Metals: 200.8, 245.1 6020;  Organics: 608, 624, 625, 8081,
8082, 8260, 8270). Solid & Hazardous Waste ( General Chemistry: EPA 1010, 1311, 9010/9014, 9040, 9045,
9056, 9060;  Metals: 6020, 7196, 7470, 7471;  Organics: 8015-DRO/GRO, 8081, 8082, 8260, 8270). Air & Emissions
( Organics: EPA TO-15).

New York Department of Health       Certificate/Lab ID : 11627 - Secondary NELAP Accreditation.   Wastewater ( General
 Chemistry: EPA 120.1/SM2510B, 150.1, 160.1/SM2540C, 160.2/SM2540D, 300.0, 310.1/SM2320B, 365.2, 376.2;
 Metals: 245.1;  Organics: 608, 624, 625). Solid and Hazardous Waste  ( General Chemistry: EPA 1010, 1311;
 : 245.1; : 6020, 7041;  Organics: 8081, 8082, 8260, 8270). Air & Emissions  ( Organics: EPA TO-15). 

Rhode Island Department of Health       Certificate/Lab ID : LAO00289 - Chemistry:  Organic and Inorganic in Non- 
Poratable Water, Wastewater/Sewage and Soil   (Refer to LADEQ and MADEP certificates for method numbers.)

Pennsylvania Department of Environmental Protection         Certificate/Lab ID : 68-02089 - Registered laboratory

U.S. Army Corps of Engineers     

Department of the Navy     

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288
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CASE NARRATIVE 
Alpha Analytical 

ETR: 1208010-Addendum 
Project: Enbridge Line 6B MP 608 

All analyses were performed according to the Alpha Analytical quality assurance program and documented Standard 
Operating Procedures (SOPs). The analytical results contained in this report were performed within holding time, and with 
appropriate quality control measures, except where noted. A summary of all state and federal accreditations is provided 
within this report. Blank correction of results is not performed in the laboratory for any parameter. Alpha Analytical certifies 
that the test results within meet all of the requirements ofNELAC, for all NELAC accredited parameters. 

The total saturated hydrocarbon and total resolved hydrocarbon data contained in this addendum are associated with the 
analysis previously reported under separate cover. Per client request, this addendum contains report forms for these 
compounds only. Please reference the Case Narrative from the original report for Sample Receipt, Sample Preparation and 
Extraction and Analysis notations. 

The enclosed results of analyses are representative of the samples as received by the laboratory. Alpha Analytical makes no 
representations or certifications as to the method of sample collection, sample identification, or transporting/handling 
procedures used prior to the receipt of samples by Alpha Analytical. To the best of my knowledge, the information contained 
in this report is accurate and complete. For any questions regarding this report, please contact the signatory below at 508-
822-9300. 

(\ 
Title: _ __,T...,ee>c.,h.,n.,ic"'a"'-1 "'R,e.,p"re,.s,.e.,n,ta..,ti"'v,_,e~-

1 

0:\Report\Enbridge Final Data\2012 AECOMwEnbridge Data\1208\12080 I0\1208010EnbridgeSediment_ Addendum. doc 

Alpha Analytical, 320 Forbes Blvd., Mansfield, MA 02048, 508-822-9300 



 
 
 
 

Total Saturated Hydrocarbons 
By GC/FID 
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Form III
Spike Recovery Summary

Total Saturated Hydrocarbons by GC/FID
Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1208010

Case: N/A SDG: N/A
Client ID: Alaska North Slope Crude

Matrix: Oil

Lab ID: TS082912ANS01
Associated Blank: N/A
Concentration Units: mg/Kg

Date Collected
N/A

Date Received
N/A

Date Extracted
N/A

Percent Solid
100

Analyst
JT

% Recovery
Parameter True Conc. Conc. % Recovery Limits
Total Saturated Hydrocarbons 67052.797 78800 118 65-135

Concentrations reported as calculated values, which includes rounding for significant figures.  Percent recoveries and RPD values
are calculated from the unrounded result.

N/A - Not Applicable

03/08/13 18:44

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288
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Form III
Spike Recovery Summary

Total Saturated Hydrocarbons by GC/FID
Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1208010

Case: N/A SDG: N/A
Client ID: Alaska North Slope Crude

Matrix: Oil

Lab ID: TS061312ANS01
Associated Blank: N/A
Concentration Units: mg/Kg

Date Collected
N/A

Date Received
N/A

Date Extracted
N/A

Percent Solid
100

Analyst
JT

% Recovery
Parameter True Conc. Conc. % Recovery Limits
Total Saturated Hydrocarbons 67052.797 71400 106 65-135

Concentrations reported as calculated values, which includes rounding for significant figures.  Percent recoveries and RPD values
are calculated from the unrounded result.

N/A - Not Applicable

03/08/13 18:45

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288
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Duplicate
Total Saturated Hydrocarbons by GC/FID

Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1208010

Case: N/A SDG: N/A
Client ID: SEKR1575C701S072612D019

Matrix: Sediment

Lab ID: 1208010-08
Associated Blank: SS081012B01
Concentration Units: mg/Kg

Date Collected
07/26/12

Date Received
07/27/12

Date Extracted
08/10/12

Percent Solid
35.6

Analyst
JT

Parameter Sample Result Duplicate Result RPD RPD Limit
Total Saturated Hydrocarbons 25.5 25.0 2 30
Total Resolved Hydrocarbons 123 118 4 30

Acceptance
Surrogate % Recovery Range (%)
ortho-Terphenyl 80 40-12576 40-125
d50-Tetracosane 73 40-12569 40-125

N/A - Not Applicable

03/08/13 18:45

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288

Concentrations reported as calculated values, which includes rounding for significant figures.  RPD values are reported based on
the unrounded calculated result.
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Form I
Total Saturated Hydrocarbons by GC/FID

Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1208010

Case: N/A SDG: N/A
Client ID: SEKR3950C701S072612D013

Matrix: Sediment

Lab ID: 1208010-01
Associated Blank: SS081012B01
Concentration Units: mg/Kg

Date
Collected
07/26/12

Date
Received
07/27/12

Date
Extracted
08/10/12

Date
Analyzed
08/14/12

Percent Solid
27.1

Sample
Amount (g)

8.35

Final
Volume (ml)

2

Dilution
Factor

1
Analyst

JT

Parameter Result

Total Saturated Hydrocarbons 37.7
Total Resolved Hydrocarbons 280

Acceptance
Surrogate % Recovery Range (%)
ortho-Terphenyl 83 40-125
d50-Tetracosane 76 40-125

N/A - Not Applicable

03/08/13 18:45

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288
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Form I
Total Saturated Hydrocarbons by GC/FID

Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1208010

Case: N/A SDG: N/A
Client ID: SEKR1575C702S072612DX

Matrix: Sediment

Lab ID: 1208010-02
Associated Blank: SS081012B01
Concentration Units: mg/Kg

Date
Collected
07/26/12

Date
Received
07/27/12

Date
Extracted
08/10/12

Date
Analyzed
08/14/12

Percent Solid
23.3

Sample
Amount (g)

7.91

Final
Volume (ml)

2

Dilution
Factor

1
Analyst

JT

Parameter Result

Total Saturated Hydrocarbons 65.6
Total Resolved Hydrocarbons 381

Acceptance
Surrogate % Recovery Range (%)
ortho-Terphenyl 89 40-125
d50-Tetracosane 81 40-125

N/A - Not Applicable

03/08/13 18:45

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288
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Form I
Total Saturated Hydrocarbons by GC/FID

Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1208010

Case: N/A SDG: N/A
Client ID: SEKR1575C702S072612D005

Matrix: Sediment

Lab ID: 1208010-03
Associated Blank: SS081012B01
Concentration Units: mg/Kg

Date
Collected
07/26/12

Date
Received
07/27/12

Date
Extracted
08/10/12

Date
Analyzed
08/14/12

Percent Solid
25.8

Sample
Amount (g)

9.84

Final
Volume (ml)

2

Dilution
Factor

1
Analyst

JT

Parameter Result

Total Saturated Hydrocarbons 51.3
Total Resolved Hydrocarbons 313

Acceptance
Surrogate % Recovery Range (%)
ortho-Terphenyl 83 40-125
d50-Tetracosane 76 40-125

N/A - Not Applicable

03/08/13 18:45

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288
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Form I
Total Saturated Hydrocarbons by GC/FID

Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1208010

Case: N/A SDG: N/A
Client ID: SEKR1575C702S072612D010

Matrix: Sediment

Lab ID: 1208010-04
Associated Blank: SS081012B01
Concentration Units: mg/Kg

Date
Collected
07/26/12

Date
Received
07/27/12

Date
Extracted
08/10/12

Date
Analyzed
08/14/12

Percent Solid
34.6

Sample
Amount (g)

15.09

Final
Volume (ml)

2

Dilution
Factor

1
Analyst

JT

Parameter Result

Total Saturated Hydrocarbons 36.3
Total Resolved Hydrocarbons 160

Acceptance
Surrogate % Recovery Range (%)
ortho-Terphenyl 78 40-125
d50-Tetracosane 71 40-125

N/A - Not Applicable

03/08/13 18:46

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288
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Form I
Total Saturated Hydrocarbons by GC/FID

Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1208010

Case: N/A SDG: N/A
Client ID: SEKR1575C701S072612DX

Matrix: Sediment

Lab ID: 1208010-05
Associated Blank: SS081012B01
Concentration Units: mg/Kg

Date
Collected
07/26/12

Date
Received
07/27/12

Date
Extracted
08/10/12

Date
Analyzed
08/14/12

Percent Solid
25.9

Sample
Amount (g)

7.57

Final
Volume (ml)

2

Dilution
Factor

1
Analyst

JT

Parameter Result

Total Saturated Hydrocarbons 61.7
Total Resolved Hydrocarbons 286

Acceptance
Surrogate % Recovery Range (%)
ortho-Terphenyl 83 40-125
d50-Tetracosane 76 40-125

N/A - Not Applicable

03/08/13 18:46

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288
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Form I
Total Saturated Hydrocarbons by GC/FID

Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1208010

Case: N/A SDG: N/A
Client ID: SEKR1575C701S072612D007

Matrix: Sediment

Lab ID: 1208010-06
Associated Blank: SS081012B01
Concentration Units: mg/Kg

Date
Collected
07/26/12

Date
Received
07/27/12

Date
Extracted
08/10/12

Date
Analyzed
08/14/12

Percent Solid
29.7

Sample
Amount (g)

8.00

Final
Volume (ml)

2

Dilution
Factor

1
Analyst

JT

Parameter Result

Total Saturated Hydrocarbons 40.6
Total Resolved Hydrocarbons 212

Acceptance
Surrogate % Recovery Range (%)
ortho-Terphenyl 86 40-125
d50-Tetracosane 79 40-125

N/A - Not Applicable

03/08/13 18:46

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288
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Form I
Total Saturated Hydrocarbons by GC/FID

Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1208010

Case: N/A SDG: N/A
Client ID: SEKR1575C701S072612D013

Matrix: Sediment

Lab ID: 1208010-07
Associated Blank: SS081012B01
Concentration Units: mg/Kg

Date
Collected
07/26/12

Date
Received
07/27/12

Date
Extracted
08/10/12

Date
Analyzed
08/14/12

Percent Solid
31.5

Sample
Amount (g)

8.04

Final
Volume (ml)

2

Dilution
Factor

1
Analyst

JT

Parameter Result

Total Saturated Hydrocarbons 40.0
Total Resolved Hydrocarbons 190

Acceptance
Surrogate % Recovery Range (%)
ortho-Terphenyl 84 40-125
d50-Tetracosane 77 40-125

N/A - Not Applicable

03/08/13 18:46

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288

15 of 36 69713



Form I
Total Saturated Hydrocarbons by GC/FID

Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1208010

Case: N/A SDG: N/A
Client ID: SEKR1575C701S072612D019

Matrix: Sediment

Lab ID: 1208010-08
Associated Blank: SS081012B01
Concentration Units: mg/Kg

Date
Collected
07/26/12

Date
Received
07/27/12

Date
Extracted
08/10/12

Date
Analyzed
08/14/12

Percent Solid
35.6

Sample
Amount (g)

12.46

Final
Volume (ml)

2

Dilution
Factor

1
Analyst

JT

Parameter Result

Total Saturated Hydrocarbons 25.5
Total Resolved Hydrocarbons 123

Acceptance
Surrogate % Recovery Range (%)
ortho-Terphenyl 80 40-125
d50-Tetracosane 73 40-125

N/A - Not Applicable

03/08/13 18:46

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288
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Form I
Total Saturated Hydrocarbons by GC/FID

Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1208010

Case: N/A SDG: N/A
Client ID: SEKR3800C707S072712DX

Matrix: Sediment

Lab ID: 1208010-09
Associated Blank: SS081012B01
Concentration Units: mg/Kg

Date
Collected
07/27/12

Date
Received
07/28/12

Date
Extracted
08/10/12

Date
Analyzed
08/15/12

Percent Solid
29.2

Sample
Amount (g)

7.38

Final
Volume (ml)

2

Dilution
Factor

1
Analyst

JT

Parameter Result

Total Saturated Hydrocarbons 45.3
Total Resolved Hydrocarbons 212

Acceptance
Surrogate % Recovery Range (%)
ortho-Terphenyl 88 40-125
d50-Tetracosane 81 40-125

N/A - Not Applicable

03/08/13 18:46

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288
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Form I
Total Saturated Hydrocarbons by GC/FID

Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1208010

Case: N/A SDG: N/A
Client ID: SEKR3800C707S072712D004

Matrix: Sediment

Lab ID: 1208010-10
Associated Blank: SS081012B01
Concentration Units: mg/Kg

Date
Collected
07/27/12

Date
Received
07/28/12

Date
Extracted
08/10/12

Date
Analyzed
08/15/12

Percent Solid
37.9

Sample
Amount (g)

12.25

Final
Volume (ml)

2

Dilution
Factor

1
Analyst

JT

Parameter Result

Total Saturated Hydrocarbons 34.6
Total Resolved Hydrocarbons 173

Acceptance
Surrogate % Recovery Range (%)
ortho-Terphenyl 81 40-125
d50-Tetracosane 74 40-125

N/A - Not Applicable

03/08/13 18:47

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288
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Form I
Total Saturated Hydrocarbons by GC/FID

Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1208010

Case: N/A SDG: N/A
Client ID: SEKR3800C707S072712D009

Matrix: Sediment

Lab ID: 1208010-11
Associated Blank: SS081012B01
Concentration Units: mg/Kg

Date
Collected
07/27/12

Date
Received
07/28/12

Date
Extracted
08/10/12

Date
Analyzed
08/15/12

Percent Solid
40.8

Sample
Amount (g)

8.93

Final
Volume (ml)

2

Dilution
Factor

1
Analyst

JT

Parameter Result

Total Saturated Hydrocarbons 29.3
Total Resolved Hydrocarbons 152

Acceptance
Surrogate % Recovery Range (%)
ortho-Terphenyl 79 40-125
d50-Tetracosane 73 40-125

N/A - Not Applicable

03/08/13 18:47

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288
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Form I
Total Saturated Hydrocarbons by GC/FID

Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1208010

Case: N/A SDG: N/A
Client ID: SEKR3800C707S072712D014

Matrix: Sediment

Lab ID: 1208010-12
Associated Blank: SS081012B01
Concentration Units: mg/Kg

Date
Collected
07/27/12

Date
Received
07/28/12

Date
Extracted
08/10/12

Date
Analyzed
08/15/12

Percent Solid
43.0

Sample
Amount (g)

8.92

Final
Volume (ml)

2

Dilution
Factor

1
Analyst

JT

Parameter Result

Total Saturated Hydrocarbons 30.2
Total Resolved Hydrocarbons 234

Acceptance
Surrogate % Recovery Range (%)
ortho-Terphenyl 88 40-125
d50-Tetracosane 80 40-125

N/A - Not Applicable

03/08/13 18:47

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288
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Form I
Total Saturated Hydrocarbons by GC/FID

Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1208010

Case: N/A SDG: N/A
Client ID: SEKR3800C709S072712DX

Matrix: Sediment

Lab ID: 1208010-13
Associated Blank: SS081012B01
Concentration Units: mg/Kg

Date
Collected
07/27/12

Date
Received
07/28/12

Date
Extracted
08/10/12

Date
Analyzed
08/15/12

Percent Solid
34.9

Sample
Amount (g)

9.04

Final
Volume (ml)

2

Dilution
Factor

1
Analyst

JT

Parameter Result

Total Saturated Hydrocarbons 39.2
Total Resolved Hydrocarbons 204

Acceptance
Surrogate % Recovery Range (%)
ortho-Terphenyl 88 40-125
d50-Tetracosane 81 40-125

N/A - Not Applicable

03/08/13 18:47

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288
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Form I
Total Saturated Hydrocarbons by GC/FID

Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1208010

Case: N/A SDG: N/A
Client ID: SEKR3800C709S072712D006

Matrix: Sediment

Lab ID: 1208010-14
Associated Blank: SS081012B01
Concentration Units: mg/Kg

Date
Collected
07/27/12

Date
Received
07/28/12

Date
Extracted
08/10/12

Date
Analyzed
08/15/12

Percent Solid
43.4

Sample
Amount (g)

8.17

Final
Volume (ml)

2

Dilution
Factor

1
Analyst

JT

Parameter Result

Total Saturated Hydrocarbons 36.8
Total Resolved Hydrocarbons 168

Acceptance
Surrogate % Recovery Range (%)
ortho-Terphenyl 88 40-125
d50-Tetracosane 82 40-125

N/A - Not Applicable

03/08/13 18:48

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288
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Form I
Total Saturated Hydrocarbons by GC/FID

Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1208010

Case: N/A SDG: N/A
Client ID: SEKR3800C709S072712D011

Matrix: Sediment

Lab ID: 1208010-15
Associated Blank: SS081012B01
Concentration Units: mg/Kg

Date
Collected
07/27/12

Date
Received
07/28/12

Date
Extracted
08/10/12

Date
Analyzed
08/15/12

Percent Solid
48.6

Sample
Amount (g)

7.89

Final
Volume (ml)

2

Dilution
Factor

1
Analyst

JT

Parameter Result

Total Saturated Hydrocarbons 34.5
Total Resolved Hydrocarbons 180

Acceptance
Surrogate % Recovery Range (%)
ortho-Terphenyl 85 40-125
d50-Tetracosane 79 40-125

N/A - Not Applicable

03/08/13 18:48

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288
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Form I
Total Saturated Hydrocarbons by GC/FID

Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1208010

Case: N/A SDG: N/A
Client ID: SEKR3775C702S072712DX

Matrix: Sediment

Lab ID: 1208010-16
Associated Blank: SS081012B01
Concentration Units: mg/Kg

Date
Collected
07/27/12

Date
Received
07/28/12

Date
Extracted
08/10/12

Date
Analyzed
08/15/12

Percent Solid
24.2

Sample
Amount (g)

6.20

Final
Volume (ml)

2

Dilution
Factor

1
Analyst

JT

Parameter Result

Total Saturated Hydrocarbons 66.5
Total Resolved Hydrocarbons 309

Acceptance
Surrogate % Recovery Range (%)
ortho-Terphenyl 90 40-125
d50-Tetracosane 83 40-125

N/A - Not Applicable

03/08/13 18:48

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288

24 of 36 69722



Form I
Total Saturated Hydrocarbons by GC/FID

Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1208010

Case: N/A SDG: N/A
Client ID: SEKR3775C702S072712D005

Matrix: Sediment

Lab ID: 1208010-17
Associated Blank: SS081012B01
Concentration Units: mg/Kg

Date
Collected
07/27/12

Date
Received
07/28/12

Date
Extracted
08/10/12

Date
Analyzed
08/15/12

Percent Solid
44.6

Sample
Amount (g)

7.48

Final
Volume (ml)

2

Dilution
Factor

1
Analyst

JT

Parameter Result

Total Saturated Hydrocarbons 30.1
Total Resolved Hydrocarbons 133

Acceptance
Surrogate % Recovery Range (%)
ortho-Terphenyl 88 40-125
d50-Tetracosane 81 40-125

N/A - Not Applicable

03/08/13 18:48

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288
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Form I
Total Saturated Hydrocarbons by GC/FID

Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1208010

Case: N/A SDG: N/A
Client ID: SEKR3775C702S072712D009

Matrix: Sediment

Lab ID: 1208010-18
Associated Blank: SS081012B01
Concentration Units: mg/Kg

Date
Collected
07/27/12

Date
Received
07/28/12

Date
Extracted
08/10/12

Date
Analyzed
08/15/12

Percent Solid
60.6

Sample
Amount (g)

13.35

Final
Volume (ml)

2

Dilution
Factor

1
Analyst

JT

Parameter Result

Total Saturated Hydrocarbons 19.7
Total Resolved Hydrocarbons 74.5

Acceptance
Surrogate % Recovery Range (%)
ortho-Terphenyl 84 40-125
d50-Tetracosane 77 40-125

N/A - Not Applicable

03/08/13 18:49

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288
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Form I
Total Saturated Hydrocarbons by GC/FID

Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1208010

Case: N/A SDG: N/A
Client ID: Blank

Matrix: Sediment

Lab ID: SS081012B01
Associated Blank: N/A
Concentration Units: mg/Kg

Date
Collected

N/A

Date
Received

N/A

Date
Extracted
08/10/12

Date
Analyzed
08/13/12

Percent Solid
100

Sample
Amount (g)

9.00

Final
Volume (ml)

2

Dilution
Factor

1
Analyst

JT

Parameter Result

Total Saturated Hydrocarbons 0.149 J
Total Resolved Hydrocarbons 44.4 U

Acceptance
Surrogate % Recovery Range (%)
ortho-Terphenyl 96 40-125
d50-Tetracosane 90 40-125

U - The analyte was analyzed for but not detected at the sample specific
level reported.
J - Estimated value, below quantitation limit.
N/A - Not Applicable

03/08/13 18:49

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288
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Form I
Total Saturated Hydrocarbons by GC/FID

Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1208010

Case: N/A SDG: N/A
Client ID: Laboratory Control Sample

Matrix: Sediment

Lab ID: SS081012LCS01
Associated Blank: SS081012B01
Concentration Units: mg/Kg

Date
Collected

N/A

Date
Received

N/A

Date
Extracted
08/10/12

Date
Analyzed
08/13/12

Percent Solid
100

Sample
Amount (g)

9.00

Final
Volume (ml)

2

Dilution
Factor

1
Analyst

JT

Parameter Result

Total Saturated Hydrocarbons 28.4
Total Resolved Hydrocarbons 44.4 U

Acceptance
Surrogate % Recovery Range (%)
ortho-Terphenyl 94 40-125
d50-Tetracosane 88 40-125

U - The analyte was analyzed for but not detected at the sample specific
level reported.
N/A - Not Applicable

03/08/13 18:49

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288
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Form I
Total Saturated Hydrocarbons by GC/FID

Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1208010

Case: N/A SDG: N/A
Client ID: Laboratory Control Sample Dup

Matrix: Sediment

Lab ID: SS081012LCSD01
Associated Blank: SS081012B01
Concentration Units: mg/Kg

Date
Collected

N/A

Date
Received

N/A

Date
Extracted
08/10/12

Date
Analyzed
08/13/12

Percent Solid
100

Sample
Amount (g)

9.00

Final
Volume (ml)

2

Dilution
Factor

1
Analyst

JT

Parameter Result

Total Saturated Hydrocarbons 28.6
Total Resolved Hydrocarbons 44.4 U

Acceptance
Surrogate % Recovery Range (%)
ortho-Terphenyl 93 40-125
d50-Tetracosane 87 40-125

U - The analyte was analyzed for but not detected at the sample specific
level reported.
N/A - Not Applicable

03/08/13 18:49

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288
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Form I
Matrix Spike

Total Saturated Hydrocarbons by GC/FID
Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1208010

Case: N/A SDG: N/A
Client ID: SEKR1575C701S072612D013

Matrix: Sediment

Lab ID: 1208010-07 M
Associated Blank: SS081012B01
Concentration Units: mg/Kg

Date
Collected
07/26/12

Date
Received
07/27/12

Date
Extracted
08/10/12

Date
Analyzed
08/14/12

Percent Solid
31.5

Sample
Amount (g)

8.00

Final
Volume (ml)

2

Dilution
Factor

1
Analyst

JT

Parameter Result

Total Saturated Hydrocarbons 456
Total Resolved Hydrocarbons 609

Acceptance
Surrogate % Recovery Range (%)
ortho-Terphenyl 79 40-125
d50-Tetracosane 73 40-125

N/A - Not Applicable

03/08/13 18:50

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288
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Form I
Matrix Spike Duplicate

Total Saturated Hydrocarbons by GC/FID
Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1208010

Case: N/A SDG: N/A
Client ID: SEKR1575C701S072612D013

Matrix: Sediment

Lab ID: 1208010-07 S
Associated Blank: SS081012B01
Concentration Units: mg/Kg

Date
Collected
07/26/12

Date
Received
07/27/12

Date
Extracted
08/10/12

Date
Analyzed
08/14/12

Percent Solid
31.5

Sample
Amount (g)

7.96

Final
Volume (ml)

2

Dilution
Factor

1
Analyst

JT

Parameter Result

Total Saturated Hydrocarbons 477
Total Resolved Hydrocarbons 651

Acceptance
Surrogate % Recovery Range (%)
ortho-Terphenyl 82 40-125
d50-Tetracosane 76 40-125

N/A - Not Applicable

03/08/13 18:50

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288
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Form I
Duplicate

Total Saturated Hydrocarbons by GC/FID
Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1208010

Case: N/A SDG: N/A
Client ID: SEKR1575C701S072612D019

Matrix: Sediment

Lab ID: 1208010-08 D
Associated Blank: SS081012B01
Concentration Units: mg/Kg

Date
Collected
07/26/12

Date
Received
07/27/12

Date
Extracted
08/10/12

Date
Analyzed
08/14/12

Percent Solid
35.6

Sample
Amount (g)

12.40

Final
Volume (ml)

2

Dilution
Factor

1
Analyst

JT

Parameter Result

Total Saturated Hydrocarbons 25.0
Total Resolved Hydrocarbons 118

Acceptance
Surrogate % Recovery Range (%)
ortho-Terphenyl 76 40-125
d50-Tetracosane 69 40-125

N/A - Not Applicable

03/08/13 19:06

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288
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Form I
Cold Lake Crude

Total Saturated Hydrocarbons by GC/FID
Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1208010

Case: N/A SDG: N/A
Client ID: Cold Lake Crude

Matrix: Oil

Lab ID: TS081612CL01
Associated Blank: N/A
Concentration Units: mg/Kg

Date
Collected

N/A

Date
Received

N/A

Date
Extracted

N/A

Date
Analyzed
08/16/12

Percent Solid
100

Sample
Amount (g)

0.10018

Final
Volume (ml)

10

Dilution
Factor

1
Analyst

JT

Parameter Result

Total Saturated Hydrocarbons 12000
Total Resolved Hydrocarbons 60400

Acceptance
Surrogate % Recovery Range (%)
ortho-Terphenyl 99 40-125
d50-Tetracosane 91 40-125

N/A - Not Applicable

03/08/13 19:00

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288
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Form I
Western Canadian Select

Total Saturated Hydrocarbons by GC/FID
Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1208010

Case: N/A SDG: N/A
Client ID: Western Canadian Select

Matrix: Oil

Lab ID: TS081612WCS01
Associated Blank: N/A
Concentration Units: mg/Kg

Date
Collected

N/A

Date
Received

N/A

Date
Extracted

N/A

Date
Analyzed
08/16/12

Percent Solid
100

Sample
Amount (g)

0.10119

Final
Volume (ml)

10

Dilution
Factor

1
Analyst

JT

Parameter Result

Total Saturated Hydrocarbons 13100
Total Resolved Hydrocarbons 70800

Acceptance
Surrogate % Recovery Range (%)
ortho-Terphenyl 104 40-125
d50-Tetracosane 102 40-125

N/A - Not Applicable

03/08/13 19:02

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288
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Form I
Alaska North Slope Crude

Total Saturated Hydrocarbons by GC/FID
Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1208010

Case: N/A SDG: N/A
Client ID: Alaska North Slope Crude

Matrix: Oil

Lab ID: TS082912ANS01
Associated Blank: N/A
Concentration Units: mg/Kg

Date
Collected

N/A

Date
Received

N/A

Date
Extracted

N/A

Date
Analyzed
08/13/12

Percent Solid
100

Sample
Amount (g)

0.10058

Final
Volume (ml)

10

Dilution
Factor

1
Analyst

JT

Parameter Result

Total Saturated Hydrocarbons 78800
Total Resolved Hydrocarbons 212000

N/A - Not Applicable

03/08/13 19:03

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288

35 of 36 69733



Form I
Alaska North Slope Crude

Total Saturated Hydrocarbons by GC/FID
Client: AECOM
Project: Enbridge Line 6B MP 608

Lab Code: MA00030
ETR: 1208010

Case: N/A SDG: N/A
Client ID: Alaska North Slope Crude

Matrix: Oil

Lab ID: TS061312ANS01
Associated Blank: N/A
Concentration Units: mg/Kg

Date
Collected

N/A

Date
Received

N/A

Date
Extracted

N/A

Date
Analyzed
06/02/12

Percent Solid
100

Sample
Amount (g)

0.10058

Final
Volume (ml)

10

Dilution
Factor

1
Analyst

JT

Parameter Result

Total Saturated Hydrocarbons 71400
Total Resolved Hydrocarbons 195000

N/A - Not Applicable

03/08/13 19:03

320 Forbes Blvd, Mansfield, MA 02048, (508) 822-9300, Fax (508) 822-3288
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Attachment E 
Bulk Density Laboratory Sheets 

  



01-Aug-2012

AECOM Environment
Robert Kennedy

Dear Robert,

Re: Marshall Quantification Study 7/24/12 Work Order: 1207813

5555 Glenwood Parkway SE
Grand Rapids, MI  49512

ALS Environmental received 4 samples on 24-Jul-2012 for the analyses presented in the following 
report.

Project Manager
Ann Preston

 Ann Preston
Electronically approved by: Ann Preston

Certificate No: MN331938

The analytical data provided relates directly to the results received by ALS Environmental and for only 
the analyses requested.  The report from the subcontract laboratory is included in its entirety.

QC sample results for this data met laboratory specifications.  Any exceptions are noted in the Case 
Narrative, or noted with qualifiers in the report or QC batch information.   Should this laboratory report 
need to be reproduced, it should be reproduced in full unless written approval has been obtained from 
ALS Environmental. Samples will be disposed in 30 days unless storage arrangements are made.

The total number of pages in this report is 11.

If you have any questions regarding this report, please feel free to contact me.

Sincerely,

ADDRESS 3352 128th Avenue  Holland, Michigan 49424-9263 | PHONE (616) 399-6070 | FAX (616) 399-6185



Date: 01-Aug-12ALS Group USA, Corp

Project: Marshall Quantification Study 7/24/12
Client: AECOM Environment

Work Order: 1207813
Work Order Sample Summary

Lab Samp ID Client Sample ID Collection DateTag Number Date ReceivedMatrix Hold

1207813-01 SEKR1850C701S072412D005 Sediment 7/24/2012 11:26 7/24/2012
1207813-02 SEKR2000C701S072412D005 Sediment 7/24/2012 10:59 7/24/2012
1207813-03 SEKR2025C702S072412D005 Sediment 7/24/2012 10:36 7/24/2012
1207813-04 SEKR2800C701S072412D005 Sediment 7/24/2012 14:45 7/24/2012

SS Page 1 of  1



Date: 01-Aug-12ALS Group USA, Corp

Project: Marshall Quantification Study 7/24/12
Client: AECOM Environment

Work Order: 1207813
Case Narrative

This data was subcontracted to Driesenga & Associates for analyses of the Bulk Density.  The 
sub contracted report is included in its entirety, in this report.

CN Page 1 of  1



ALS Group USA, Corp Date: 01-Aug-12

QUALIFIERS, 
ACRONYMS, UNITS

Project: Marshall Quantification Study 7/24/12
Client: AECOM Environment

WorkOrder: 1207813

Units Reported   Description 

Qualifier             Description

Acronym             Description 

cc
gramsg
Pounds per Cubic Footlbs/ft³

Value exceeds Regulatory Limit*
Not accrediteda
Analyte detected in the associated Method Blank above the Reporting LimitB
Value above quantitation rangeE
Analyzed outside of Holding TimeH
Analyte detected below quantitation limitJ
Not offered for accreditationn
Not Detected at the Reporting LimitND
Sample amount is > 4 times amount spikedO
Dual Column results percent difference > 40%P
RPD above laboratory control limitR
Spike Recovery outside laboratory control limitsS
Analyzed but not detected above the MDLU

Method DuplicateDUP

Laboratory Control SampleLCS

Laboratory Control Sample DuplicateLCSD

Method BlankMBLK

Method Detection LimitMDL

Method Quantitation LimitMQL

Matrix SpikeMS

Matrix Spike DuplicateMSD

Post Digestion SpikePDS

Practical Quantitation LimitPQL

Relative Percent DifferenceRPD

Serial DilutionSD

Target Detection LimitTDL

QF Page 1 of 1



Project: Marshall Quantification Study 7/24/12
Sample ID: SEKR1850C701S072412D005
Collection Date: 7/24/2012 11:26 AM Matrix: SEDIMENT

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: AECOM Environment
Work Order: 1207813

Dilution 
Factor

Lab ID: 1207813-01

ALS Group USA, Corp Date: 01-Aug-12

BULK DENSITY/POROSITY OF SOILS D7263 Analyst: D&A
Dry Bulk Density 7/24/2012lbs/ft³ 1106.7159
Dry Weight 7/24/2012g 1748.9000
Volume 7/24/2012cc 1438.1010
Wet Bulk Density 7/24/2012lbs/ft³ 1116.6764
Wet Weight 7/24/2012g 1818.8000

AR Page 1 of  4

Note: See Qualifiers page for a list of qualifiers and their definitions.



Project: Marshall Quantification Study 7/24/12
Sample ID: SEKR2000C701S072412D005
Collection Date: 7/24/2012 10:59 AM Matrix: SEDIMENT

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: AECOM Environment
Work Order: 1207813

Dilution 
Factor

Lab ID: 1207813-02

ALS Group USA, Corp Date: 01-Aug-12

BULK DENSITY/POROSITY OF SOILS D7263 Analyst: D&A
Dry Bulk Density 7/24/2012lbs/ft³ 128.17980
Dry Weight 7/24/2012g 1199.0000
Volume 7/24/2012cc 1440.8531
Wet Bulk Density 7/24/2012lbs/ft³ 175.59000
Wet Weight 7/24/2012g 1533.8000

AR Page 2 of  4

Note: See Qualifiers page for a list of qualifiers and their definitions.



Project: Marshall Quantification Study 7/24/12
Sample ID: SEKR2025C702S072412D005
Collection Date: 7/24/2012 10:36 AM Matrix: SEDIMENT

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: AECOM Environment
Work Order: 1207813

Dilution 
Factor

Lab ID: 1207813-03

ALS Group USA, Corp Date: 01-Aug-12

BULK DENSITY/POROSITY OF SOILS D7263 Analyst: D&A
Dry Bulk Density 7/24/2012lbs/ft³ 145.58210
Dry Weight 7/24/2012g 1318.8000
Volume 7/24/2012cc 1436.6197
Wet Bulk Density 7/24/2012lbs/ft³ 186.60310
Wet Weight 7/24/2012g 1605.7000

AR Page 3 of  4

Note: See Qualifiers page for a list of qualifiers and their definitions.



Project: Marshall Quantification Study 7/24/12
Sample ID: SEKR2800C701S072412D005
Collection Date: 7/24/2012 02:45 PM Matrix: SEDIMENT

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: AECOM Environment
Work Order: 1207813

Dilution 
Factor

Lab ID: 1207813-04

ALS Group USA, Corp Date: 01-Aug-12

BULK DENSITY/POROSITY OF SOILS D7263 Analyst: D&A
Dry Bulk Density 7/24/2012lbs/ft³ 142.92200
Dry Weight 7/24/2012g 1308.9000
Volume 7/24/2012cc 1449.2799
Wet Bulk Density 7/24/2012lbs/ft³ 1115.6769
Wet Weight 7/24/2012g 1832.5000

AR Page 4 of  4

Note: See Qualifiers page for a list of qualifiers and their definitions.



Date:

Sample Wet Dry Water 
Sample Sample Depth Vol. Wet Wt. Dry Wt. Bulk Density Bulk Density Content

No. Description (ft) (cc) (g) (g) (lb/ft3) (lb/ft3) (%)
01A Dark Brown Coarse Sand 0-0.5 438.1010 818.8 748.9 116.6764 106.7159 9.3337
02A Fine Black Sand 0-0.5 440.8531 533.8 199.0 75.5900 28.1798 168.2412
03A Black Sandy Peat 0-0.5 436.6197 605.7 318.8 86.6031 45.5821 89.9937
04A Black Peat 0-0.5 449.2799 832.5 308.9 115.6769 42.9220 169.5047

  Ben VanAusdall

BULK DENSITY/POROSITY OF SOILS
VOLUMETRIC METHOD - B

Test was performed on undisturbed sample provided by client in a sample tubeRemarks:

Technician:

(ASTM D7263)

1210359.4AProject No.:

07/24/12

Project:   ALS - 1207813



CHAIN-OF-CUSTODY I Analytical Re uest Do 
The ChaJn--nf·Custody is a LEGAL DOCUMENT. An 1€ q CUffient re vant ~e!ds must be completed and accurate 

Page: 
Cooler# 0 

lcoc# ::D72412_::RAR: BD ITask: Ql IIIFICATION STUDY 

Tolafil of Samples: 4 Event Complete? 
L•b .,,;, Project Information: Other Information: 

IL•bN•m•IALS~Gmup JS"ID 
I 

15""' '"'~''' IEnbndge cnorgy ~• Aoooon" e•yarne Turn Around Time 15 Day Rush 
I 

No I 
I'"'""· ~~;~; 1281h A''· HoUand. Ml "424- 'roject# 100162778 I•"'"" ptoo~surroi1oo lstLLI~''l COu~: 9.o45 

lsrte Address 15555 Glenwood P"kway SE Surte 200 I'"'"SI''' Hoosoo. TX 1"'""''- 1713-821-2000 

11•• PI~ IAnn Pr.,ton pY IG"nd Ra~ds !State, Zip IMI pQ# 

jPhon~F~ 

IL•bPM•m" 
lsrrePM Name I Bryan Sb•msma I send EDD to I 
Phone/Fax. 

jAppfi~••L•~ -~ jsne PM Email: 

ICC Hardcopy report l II I 
jCC Hardcopy report 1 

"' c 
0 z 

.. -... _·_.·. 
"-

w " w "' c 0 "' 
, 

0 u 1- w 

u " <l 2 
c 

SAMPLE ID 
u ~ 

.. 
Samples IDs MUST BE UNIQUE 

SAMPLE 
X w 

l!li "' 
Ill ... 

LOCATION 1- " "-
2 Comments/Lab Sample 1.0. 

" "' " 
0 if " 'il " 
u 

"' 
.. 

Cl 
g 

<ocnr IILUUUb SEKR1850C701 SE G 07124/2012 11:26 1 NO IMPACT (0"-6") X 

tu t<:>UrL412UUUo /U SE G 07/24/2012 10:59 1 NO IMPACT (0"-6") X 

IILUUUb (UL SE G 07/24/2012 10:36 1 NO IMPACT (0"-6") X 

:701 50724120005 /U' SE G 07/24/2012 14:45 1 IMPACT (0"-6") X 

1-: 

1::~~~~''" llnslructlons: 

I FOR BUL~nD~~~T~~~ T~~A~~~~~ION OF OIL WORK PLAN IS TO RUN SAMPLES 

E Receipt Conditions 

I211F NO IMPACT OBSERVED 0"-6" T~; ;:~?RRti' ,,)INTERVAL EXHIBITING IMPACT, ' ' D NTERVAL FOR ANALYSIS AND 

YIN YIN YIN 

YIN YIN Y/N 

1;;;;1;~~ ~~~~Lo~~~A~ZB~: ~~;)Ks!~~~,~~~ ~~L ::v~~~E~ ~~~~~;~~MENTS Y/N YIN YIN _,... 
Company: 

YIN YIN YIN 

I REED RECTOR. CHAD KHODL 
~ 5 

I Tracking#: ll-' 

""- j 
I 1""'.,..,..1 

~ 
:g~ "-o 

lr'"' 1 
~0 ~-~ 

{!!. &l ;;: 



ALS Group USA, Corp

Sample Receipt Checklist

Client Name: AECOM - GR

Work Order: 1207813

Date/Time Received: 24-Jul-12 00:00

Received by:

Checklist completed by
eSignature Date

Reviewed by:
DateeSignature

Matrices: Sediment
Carrier name:

Shipping container/cooler in good condition? Yes No Not Present

Custody seals intact on shipping container/cooler? Yes No Not Present

Custody seals intact on sample bottles? Yes No Not Present

Chain of custody present? Yes No

Chain of custody signed when relinquished and received? Yes No

Chain of custody agrees with sample labels? Yes No

Samples in proper container/bottle? Yes No

Sample containers intact? Yes No

Sufficient sample volume for indicated test? Yes No

All samples received within holding time? Yes No

Container/Temp Blank temperature in compliance? Yes No

Yes No No VOA vials submittedWater - VOA vials have zero headspace?

Water - pH acceptable upon receipt? Yes No N/A

Temperature(s)/Thermometer(s):

Login Notes: Samples wer shipped directly to Driesenga.

Cooler(s)/Kit(s):

28-Jul-12 28-Jul-12 Ann Preston  Ann Preston

pH adjusted? Yes No N/A
pH adjusted by:  

Date/Time sample(s) sent to storage:

CorrectiveAction:

Comments:

Client Contacted: Date Contacted: Person Contacted:

Contacted By: Regarding:

SRC Page 1 of  1



01-Aug-2012

AECOM Environment
Robert Kennedy

Dear Robert,

Re: Marshall Quantification Study 7/25/12 Work Order: 1207814

5555 Glenwood Parkway SE
Grand Rapids, MI  49512

ALS Environmental received 7 samples on 25-Jul-2012 for the analyses presented in the following 
report.

Project Manager
Ann Preston

 Ann Preston
Electronically approved by: Ann Preston

Certificate No: MN331938

The analytical data provided relates directly to the results received by ALS Environmental and for only 
the analyses requested.  The report from the subcontract laboratory is included in its entirety.

QC sample results for this data met laboratory specifications.  Any exceptions are noted in the Case 
Narrative, or noted with qualifiers in the report or QC batch information.   Should this laboratory report 
need to be reproduced, it should be reproduced in full unless written approval has been obtained from 
ALS Environmental. Samples will be disposed in 30 days unless storage arrangements are made.

The total number of pages in this report is 14.

If you have any questions regarding this report, please feel free to contact me.

Sincerely,

ADDRESS 3352 128th Avenue  Holland, Michigan 49424-9263 | PHONE (616) 399-6070 | FAX (616) 399-6185



Date: 01-Aug-12ALS Group USA, Corp

Project: Marshall Quantification Study 7/25/12
Client: AECOM Environment

Work Order: 1207814
Work Order Sample Summary

Lab Samp ID Client Sample ID Collection DateTag Number Date ReceivedMatrix Hold

1207814-01 SEKR0400C701S072512D005 Sediment 7/25/2012 15:12 7/25/2012
1207814-02 SEKR0425C701S072512D005 Sediment 7/25/2012 11:27 7/25/2012
1207814-03 SEKR1900C701S072512D005 Sediment 7/25/2012 07:59 7/25/2012
1207814-04 SEKR2275C701S072512D005 Sediment 7/25/2012 09:09 7/25/2012
1207814-05 SEKR3650C701S072512D005 Sediment 7/25/2012 09:18 7/25/2012
1207814-06 SEKR3725C701S072512D005 Sediment 7/25/2012 10:36 7/25/2012
1207814-07 SEKR3750C701S072512D005 Sediment 7/25/2012 09:59 7/25/2012

SS Page 1 of  1



Date: 01-Aug-12ALS Group USA, Corp

Project: Marshall Quantification Study 7/25/12
Client: AECOM Environment

Work Order: 1207814
Case Narrative

This data was subcontracted to Driesenga & Associates for analyses of the Bulk Density.  The 
sub contracted report is included in its entirety, in this report.

CN Page 1 of  1



ALS Group USA, Corp Date: 01-Aug-12

QUALIFIERS, 
ACRONYMS, UNITS

Project: Marshall Quantification Study 7/25/12
Client: AECOM Environment

WorkOrder: 1207814

Units Reported   Description 

Qualifier             Description

Acronym             Description 

cc
gramsg
Pounds per Cubic Footlbs/ft³

Value exceeds Regulatory Limit*
Not accrediteda
Analyte detected in the associated Method Blank above the Reporting LimitB
Value above quantitation rangeE
Analyzed outside of Holding TimeH
Analyte detected below quantitation limitJ
Not offered for accreditationn
Not Detected at the Reporting LimitND
Sample amount is > 4 times amount spikedO
Dual Column results percent difference > 40%P
RPD above laboratory control limitR
Spike Recovery outside laboratory control limitsS
Analyzed but not detected above the MDLU

Method DuplicateDUP

Laboratory Control SampleLCS

Laboratory Control Sample DuplicateLCSD

Method BlankMBLK

Method Detection LimitMDL

Method Quantitation LimitMQL

Matrix SpikeMS

Matrix Spike DuplicateMSD

Post Digestion SpikePDS

Practical Quantitation LimitPQL

Relative Percent DifferenceRPD

Serial DilutionSD

Target Detection LimitTDL

QF Page 1 of 1



Project: Marshall Quantification Study 7/25/12
Sample ID: SEKR0400C701S072512D005
Collection Date: 7/25/2012 03:12 PM Matrix: SEDIMENT

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: AECOM Environment
Work Order: 1207814

Dilution 
Factor

Lab ID: 1207814-01

ALS Group USA, Corp Date: 01-Aug-12

BULK DENSITY/POROSITY OF SOILS D7263 Analyst: D&A
Dry Bulk Density 7/25/2012lbs/ft³ 146.19040
Dry Weight 7/25/2012g 1322.6000
Volume 7/25/2012cc 1436.0059
Wet Bulk Density 7/25/2012lbs/ft³ 191.49300
Wet Weight 7/25/2012g 1639.0000

AR Page 1 of  7

Note: See Qualifiers page for a list of qualifiers and their definitions.



Project: Marshall Quantification Study 7/25/12
Sample ID: SEKR0425C701S072512D005
Collection Date: 7/25/2012 11:27 AM Matrix: SEDIMENT

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: AECOM Environment
Work Order: 1207814

Dilution 
Factor

Lab ID: 1207814-02

ALS Group USA, Corp Date: 01-Aug-12

BULK DENSITY/POROSITY OF SOILS D7263 Analyst: D&A
Dry Bulk Density 7/25/2012lbs/ft³ 128.54730
Dry Weight 7/25/2012g 1201.8000
Volume 7/25/2012cc 1441.3009
Wet Bulk Density 7/25/2012lbs/ft³ 177.35230
Wet Weight 7/25/2012g 1546.8000

AR Page 2 of  7

Note: See Qualifiers page for a list of qualifiers and their definitions.



Project: Marshall Quantification Study 7/25/12
Sample ID: SEKR1900C701S072512D005
Collection Date: 7/25/2012 07:59 AM Matrix: SEDIMENT

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: AECOM Environment
Work Order: 1207814

Dilution 
Factor

Lab ID: 1207814-03

ALS Group USA, Corp Date: 01-Aug-12

BULK DENSITY/POROSITY OF SOILS D7263 Analyst: D&A
Dry Bulk Density 7/25/2012lbs/ft³ 1104.7747
Dry Weight 7/25/2012g 1757.1000
Volume 7/25/2012cc 1451.1037
Wet Bulk Density 7/25/2012lbs/ft³ 1122.7930
Wet Weight 7/25/2012g 1887.3000

AR Page 3 of  7

Note: See Qualifiers page for a list of qualifiers and their definitions.



Project: Marshall Quantification Study 7/25/12
Sample ID: SEKR2275C701S072512D005
Collection Date: 7/25/2012 09:09 AM Matrix: SEDIMENT

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: AECOM Environment
Work Order: 1207814

Dilution 
Factor

Lab ID: 1207814-04

ALS Group USA, Corp Date: 01-Aug-12

BULK DENSITY/POROSITY OF SOILS D7263 Analyst: D&A
Dry Bulk Density 7/25/2012lbs/ft³ 166.90400
Dry Weight 7/25/2012g 1482.5000
Volume 7/25/2012cc 1450.2199
Wet Bulk Density 7/25/2012lbs/ft³ 1101.0146
Wet Weight 7/25/2012g 1728.5000

AR Page 4 of  7

Note: See Qualifiers page for a list of qualifiers and their definitions.



Project: Marshall Quantification Study 7/25/12
Sample ID: SEKR3650C701S072512D005
Collection Date: 7/25/2012 09:18 AM Matrix: SEDIMENT

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: AECOM Environment
Work Order: 1207814

Dilution 
Factor

Lab ID: 1207814-05

ALS Group USA, Corp Date: 01-Aug-12

BULK DENSITY/POROSITY OF SOILS D7263 Analyst: D&A
Dry Bulk Density 7/25/2012lbs/ft³ 117.90160
Dry Weight 7/25/2012g 1124.8000
Volume 7/25/2012cc 1435.2138
Wet Bulk Density 7/25/2012lbs/ft³ 161.00590
Wet Weight 7/25/2012g 1425.3000

AR Page 5 of  7

Note: See Qualifiers page for a list of qualifiers and their definitions.



Project: Marshall Quantification Study 7/25/12
Sample ID: SEKR3725C701S072512D005
Collection Date: 7/25/2012 10:36 AM Matrix: SEDIMENT

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: AECOM Environment
Work Order: 1207814

Dilution 
Factor

Lab ID: 1207814-06

ALS Group USA, Corp Date: 01-Aug-12

BULK DENSITY/POROSITY OF SOILS D7263 Analyst: D&A
Dry Bulk Density 7/25/2012lbs/ft³ 118.18180
Dry Weight 7/25/2012g 1126.3000
Volume 7/25/2012cc 1433.6570
Wet Bulk Density 7/25/2012lbs/ft³ 170.76930
Wet Weight 7/25/2012g 1491.6000

AR Page 6 of  7

Note: See Qualifiers page for a list of qualifiers and their definitions.



Project: Marshall Quantification Study 7/25/12
Sample ID: SEKR3750C701S072512D005
Collection Date: 7/25/2012 09:59 AM Matrix: SEDIMENT

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: AECOM Environment
Work Order: 1207814

Dilution 
Factor

Lab ID: 1207814-07

ALS Group USA, Corp Date: 01-Aug-12

BULK DENSITY/POROSITY OF SOILS D7263 Analyst: D&A
Dry Bulk Density 7/25/2012lbs/ft³ 123.68200
Dry Weight 7/25/2012g 1115.2000
Volume 7/25/2012cc 1303.6779
Wet Bulk Density 7/25/2012lbs/ft³ 154.72360
Wet Weight 7/25/2012g 1266.2000

AR Page 7 of  7

Note: See Qualifiers page for a list of qualifiers and their definitions.



Date:

Sample Wet Dry Water 
Sample Sample Depth Vol. Wet Wt. Dry Wt. Bulk Density Bulk Density Content

No. Description (ft) (cc) (g) (g) (lb/ft3) (lb/ft3) (%)
01A Black Peat, Gravel 0-0.5 436.0059 639.0 322.6 91.4930 46.1904 98.0781
02A Black Peat 0-0.5 441.3009 546.8 201.8 77.3523 28.5473 170.9613
03A Coarse Black Sand 0-0.5 451.1037 887.3 757.1 122.7930 104.7747 17.1972
04A Dk. Brown Sandy Peat 0-0.5 450.2199 728.5 482.5 101.0146 66.9040 50.9845
05A Black Peat 0-0.5 435.2138 425.3 124.8 61.0059 17.9016 240.7853
06A Black Peat 0-0.5 433.6570 491.6 126.3 70.7693 18.1818 289.2320
07A Black Peat 0-0.5 303.6779 266.2 115.2 54.7236 23.6820 131.0764

  Ben VanAusdall

BULK DENSITY/POROSITY OF SOILS
VOLUMETRIC METHOD - B

Test was performed on undisturbed sample provided by client in a sample tubeRemarks:

Technician:

(ASTM D7263)

1210359.4BProject No.:

07/25/12

Project:   ALS - 1207814
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ALS Group USA, Corp

Sample Receipt Checklist

Client Name: AECOM - GR

Work Order: 1207814

Date/Time Received: 25-Jul-12 00:00

Received by:

Checklist completed by
eSignature Date

Reviewed by:
DateeSignature

Matrices: Sediment
Carrier name:

Shipping container/cooler in good condition? Yes No Not Present

Custody seals intact on shipping container/cooler? Yes No Not Present

Custody seals intact on sample bottles? Yes No Not Present

Chain of custody present? Yes No

Chain of custody signed when relinquished and received? Yes No

Chain of custody agrees with sample labels? Yes No

Samples in proper container/bottle? Yes No

Sample containers intact? Yes No

Sufficient sample volume for indicated test? Yes No

All samples received within holding time? Yes No

Container/Temp Blank temperature in compliance? Yes No

Yes No No VOA vials submittedWater - VOA vials have zero headspace?

Water - pH acceptable upon receipt? Yes No N/A

Temperature(s)/Thermometer(s):

Login Notes: Samples shipped driectly to Driesenga

Cooler(s)/Kit(s):

28-Jul-12 01-Aug-12 Ann Preston  Ann Preston

pH adjusted? Yes No N/A
pH adjusted by:  

Date/Time sample(s) sent to storage:

CorrectiveAction:

Comments:

Client Contacted: Date Contacted: Person Contacted:

Contacted By: Regarding:

SRC Page 1 of  1



08-Aug-2012

AECOM Environment
Robert Kennedy

Dear Robert,

Re: Marshall Quantification Study 7/26/12 Work Order: 1207816

5555 Glenwood Parkway SE
Grand Rapids, MI  49512

ALS Environmental received 9 samples on 26-Jul-2012 for the analyses presented in the following 
report.

Project Manager
Ann Preston

 Ann Preston
Electronically approved by: Ann Preston

Certificate No: MN331938

The analytical data provided relates directly to the results received by ALS Environmental and for only 
the analyses requested.  The report from the subcontract laboratory is included in its entirety

QC sample results for this data met laboratory specifications.  Any exceptions are noted in the Case 
Narrative, or noted with qualifiers in the report or QC batch information.   Should this laboratory report 
need to be reproduced, it should be reproduced in full unless written approval has been obtained from 
ALS Environmental. Samples will be disposed in 30 days unless storage arrangements are made.

The total number of pages in this report is 16.

If you have any questions regarding this report, please feel free to contact me.

Sincerely,

ADDRESS 3352 128th Avenue  Holland, Michigan 49424-9263 | PHONE (616) 399-6070 | FAX (616) 399-6185



Date: 08-Aug-12ALS Group USA, Corp

Project: Marshall Quantification Study 7/26/12
Client: AECOM Environment

Work Order: 1207816
Work Order Sample Summary

Lab Samp ID Client Sample ID Collection DateTag Number Date ReceivedMatrix Hold

1207816-01 SEKR0550C701S072612D005 Sediment 7/26/2012 08:11 7/26/2012
1207816-02 SEKR1475C701S072612D005 Sediment 7/26/2012 13:19 7/26/2012
1207816-03 SEKR1575C701S072612D005 Sediment 7/26/2012 15:06 7/26/2012
1207816-04 SEKR3800C701S072612D005 Sediment 7/26/2012 13:10 7/26/2012
1207816-05 SEKR3800C702S072612D005 Sediment 7/26/2012 13:54 7/26/2012
1207816-06 SEKR3850C701S072612D005 Sediment 7/26/2012 07:47 7/26/2012
1207816-07 SEKR3850C702S072612D005 Sediment 7/26/2012 09:26 7/26/2012
1207816-08 SEKR3875C701S072612D005 Sediment 7/26/2012 08:54 7/26/2012
1207816-09 SEKR3975C701S072612D005 Sediment 7/26/2012 10:10 7/26/2012

SS Page 1 of  1



Date: 08-Aug-12ALS Group USA, Corp

Project: Marshall Quantification Study 7/26/12
Client: AECOM Environment

Work Order: 1207816
Case Narrative

This data was subcontracted to Driesenga & Associates for analyses of the Bulk Density.  The 
sub contracted report is included in its entirety, in this report.

CN Page 1 of  1



ALS Group USA, Corp Date: 08-Aug-12

QUALIFIERS, 
ACRONYMS, UNITS

Project: Marshall Quantification Study 7/26/12
Client: AECOM Environment

WorkOrder: 1207816

Units Reported   Description 

Qualifier             Description

Acronym             Description 

cc
gramsg
Pounds per Cubic Footlbs/ft³

Value exceeds Regulatory Limit*
Not accrediteda
Analyte detected in the associated Method Blank above the Reporting LimitB
Value above quantitation rangeE
Analyzed outside of Holding TimeH
Analyte detected below quantitation limitJ
Not offered for accreditationn
Not Detected at the Reporting LimitND
Sample amount is > 4 times amount spikedO
Dual Column results percent difference > 40%P
RPD above laboratory control limitR
Spike Recovery outside laboratory control limitsS
Analyzed but not detected above the MDLU

Method DuplicateDUP

Laboratory Control SampleLCS

Laboratory Control Sample DuplicateLCSD

Method BlankMBLK

Method Detection LimitMDL

Method Quantitation LimitMQL

Matrix SpikeMS

Matrix Spike DuplicateMSD

Post Digestion SpikePDS

Practical Quantitation LimitPQL

Relative Percent DifferenceRPD

Serial DilutionSD

Target Detection LimitTDL

QF Page 1 of 1



Project: Marshall Quantification Study 7/26/12
Sample ID: SEKR0550C701S072612D005
Collection Date: 7/26/2012 08:11 AM Matrix: SEDIMENT

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: AECOM Environment
Work Order: 1207816

Dilution 
Factor

Lab ID: 1207816-01

ALS Group USA, Corp Date: 08-Aug-12

BULK DENSITY/POROSITY OF SOILS D7263 Analyst: D&A
Dry Bulk Density 7/26/2012lbs/ft³ 126.43838
Dry Weight 7/26/2012g 1213.0000
Volume 7/26/2012cc 1502.9494
Wet Bulk Density 7/26/2012lbs/ft³ 175.86449
Wet Weight 7/26/2012g 1611.2000

AR Page 1 of  9

Note: See Qualifiers page for a list of qualifiers and their definitions.



Project: Marshall Quantification Study 7/26/12
Sample ID: SEKR1475C701S072612D005
Collection Date: 7/26/2012 01:19 PM Matrix: SEDIMENT

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: AECOM Environment
Work Order: 1207816

Dilution 
Factor

Lab ID: 1207816-02

ALS Group USA, Corp Date: 08-Aug-12

BULK DENSITY/POROSITY OF SOILS D7263 Analyst: D&A
Dry Bulk Density 7/26/2012lbs/ft³ 123.61452
Dry Weight 7/26/2012g 1191.6000
Volume 7/26/2012cc 1506.5191
Wet Bulk Density 7/26/2012lbs/ft³ 171.27493
Wet Weight 7/26/2012g 1578.3000

AR Page 2 of  9

Note: See Qualifiers page for a list of qualifiers and their definitions.



Project: Marshall Quantification Study 7/26/12
Sample ID: SEKR1575C701S072612D005
Collection Date: 7/26/2012 03:06 PM Matrix: SEDIMENT

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: AECOM Environment
Work Order: 1207816

Dilution 
Factor

Lab ID: 1207816-03

ALS Group USA, Corp Date: 08-Aug-12

BULK DENSITY/POROSITY OF SOILS D7263 Analyst: D&A
Dry Bulk Density 7/26/2012lbs/ft³ 119.88895
Dry Weight 7/26/2012g 1142.1000
Volume 7/26/2012cc 1446.0274
Wet Bulk Density 7/26/2012lbs/ft³ 171.22794
Wet Weight 7/26/2012g 1508.9000

AR Page 3 of  9

Note: See Qualifiers page for a list of qualifiers and their definitions.



Project: Marshall Quantification Study 7/26/12
Sample ID: SEKR3800C701S072612D005
Collection Date: 7/26/2012 01:10 PM Matrix: SEDIMENT

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: AECOM Environment
Work Order: 1207816

Dilution 
Factor

Lab ID: 1207816-04

ALS Group USA, Corp Date: 08-Aug-12

BULK DENSITY/POROSITY OF SOILS D7263 Analyst: D&A
Dry Bulk Density 7/26/2012lbs/ft³ 148.97422
Dry Weight 7/26/2012g 1365.6000
Volume 7/26/2012cc 1466.0345
Wet Bulk Density 7/26/2012lbs/ft³ 189.57621
Wet Weight 7/26/2012g 1668.7000

AR Page 4 of  9

Note: See Qualifiers page for a list of qualifiers and their definitions.



Project: Marshall Quantification Study 7/26/12
Sample ID: SEKR3800C702S072612D005
Collection Date: 7/26/2012 01:54 PM Matrix: SEDIMENT

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: AECOM Environment
Work Order: 1207816

Dilution 
Factor

Lab ID: 1207816-05

ALS Group USA, Corp Date: 08-Aug-12

BULK DENSITY/POROSITY OF SOILS D7263 Analyst: D&A
Dry Bulk Density 7/26/2012lbs/ft³ 110.80293
Dry Weight 7/26/2012g 182.40000
Volume 7/26/2012cc 1476.1734
Wet Bulk Density 7/26/2012lbs/ft³ 164.75201
Wet Weight 7/26/2012g 1493.9000

AR Page 5 of  9

Note: See Qualifiers page for a list of qualifiers and their definitions.



Project: Marshall Quantification Study 7/26/12
Sample ID: SEKR3850C701S072612D005
Collection Date: 7/26/2012 07:47 AM Matrix: SEDIMENT

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: AECOM Environment
Work Order: 1207816

Dilution 
Factor

Lab ID: 1207816-06

ALS Group USA, Corp Date: 08-Aug-12

BULK DENSITY/POROSITY OF SOILS D7263 Analyst: D&A
Dry Bulk Density 7/26/2012lbs/ft³ 116.06407
Dry Weight 7/26/2012g 1125.5000
Volume 7/26/2012cc 1487.7166
Wet Bulk Density 7/26/2012lbs/ft³ 168.48029
Wet Weight 7/26/2012g 1535.0000

AR Page 6 of  9

Note: See Qualifiers page for a list of qualifiers and their definitions.



Project: Marshall Quantification Study 7/26/12
Sample ID: SEKR3850C702S072612D005
Collection Date: 7/26/2012 09:26 AM Matrix: SEDIMENT

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: AECOM Environment
Work Order: 1207816

Dilution 
Factor

Lab ID: 1207816-07

ALS Group USA, Corp Date: 08-Aug-12

BULK DENSITY/POROSITY OF SOILS D7263 Analyst: D&A
Dry Bulk Density 7/26/2012lbs/ft³ 123.55863
Dry Weight 7/26/2012g 1191.2000
Volume 7/26/2012cc 1506.6607
Wet Bulk Density 7/26/2012lbs/ft³ 174.93913
Wet Weight 7/26/2012g 1608.2000

AR Page 7 of  9

Note: See Qualifiers page for a list of qualifiers and their definitions.



Project: Marshall Quantification Study 7/26/12
Sample ID: SEKR3875C701S072612D005
Collection Date: 7/26/2012 08:54 AM Matrix: SEDIMENT

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: AECOM Environment
Work Order: 1207816

Dilution 
Factor

Lab ID: 1207816-08

ALS Group USA, Corp Date: 08-Aug-12

BULK DENSITY/POROSITY OF SOILS D7263 Analyst: D&A
Dry Bulk Density 7/26/2012lbs/ft³ 115.77040
Dry Weight 7/26/2012g 1120.7000
Volume 7/26/2012cc 1477.7975
Wet Bulk Density 7/26/2012lbs/ft³ 170.97335
Wet Weight 7/26/2012g 1543.2000

AR Page 8 of  9

Note: See Qualifiers page for a list of qualifiers and their definitions.



Project: Marshall Quantification Study 7/26/12
Sample ID: SEKR3975C701S072612D005
Collection Date: 7/26/2012 10:10 AM Matrix: SEDIMENT

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: AECOM Environment
Work Order: 1207816

Dilution 
Factor

Lab ID: 1207816-09

ALS Group USA, Corp Date: 08-Aug-12

BULK DENSITY/POROSITY OF SOILS D7263 Analyst: D&A
Dry Bulk Density 7/26/2012lbs/ft³ 117.15461
Dry Weight 7/26/2012g 1130.4000
Volume 7/26/2012cc 1474.5436
Wet Bulk Density 7/26/2012lbs/ft³ 170.42074
Wet Weight 7/26/2012g 1535.3000

AR Page 9 of  9

Note: See Qualifiers page for a list of qualifiers and their definitions.



Date:

Sample Wet Dry Water 
Sample Sample Depth Vol. Wet Wt. Dry Wt. Bulk Density Bulk Density Content

No. Description (ft) (cc) (g) (g) (lb/ft3) (lb/ft3) (%)
01A Black Peat 0-0.5 502.9494 611.2 213.0 75.8645 26.4384 186.9484
02A Black Peat 0-0.5 506.5191 578.3 191.6 71.2749 23.6145 201.8267
03A Black Peat 0-0.5 446.0274 508.9 142.1 71.2279 19.8890 258.1281
04A Dk. Brown Sandy Peat 0-0.5 466.0345 668.7 365.6 89.5762 48.9742 82.9048
05A Black Peat 0-0.5 476.1734 493.9 82.4 64.7520 10.8029 499.3932
06A Black Peat 0-0.5 487.7167 535.0 125.5 68.4803 16.0641 326.2948
07A Black Peat 0-0.5 506.6607 608.2 191.2 74.9391 23.5586 218.0962
08A Black Peat 0-0.5 477.7975 543.2 120.7 70.9734 15.7704 350.0414
09A Black Peat 0-0.5 474.5436 535.3 130.4 70.4207 17.1546 310.5061

BULK DENSITY/POROSITY OF SOILS
VOLUMETRIC METHOD - B

Test was performed on undisturbed sample provided by client in a sample tubeRemarks:

Technician:

(ASTM D7263)

1210359.4DProject No.:

07/26/12

Project:   ALS - 1207816

  Ben VanAusdall



A ALS Laboratory Group 
CHAIN-OF-CUSTODY I Analytical Request Document 
The Chain-of-Custody is a LEGAL DOCUMENT. AJI relevant fields must be completed and accurate. 
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ALS Group USA, Corp

Sample Receipt Checklist

Client Name: AECOM - GR

Work Order: 1207816

Date/Time Received: 26-Jul-12 00:00

Received by:

Checklist completed by
eSignature Date

Reviewed by:
DateeSignature

Matrices: Sediment
Carrier name:

Shipping container/cooler in good condition? Yes No Not Present

Custody seals intact on shipping container/cooler? Yes No Not Present

Custody seals intact on sample bottles? Yes No Not Present

Chain of custody present? Yes No

Chain of custody signed when relinquished and received? Yes No

Chain of custody agrees with sample labels? Yes No

Samples in proper container/bottle? Yes No

Sample containers intact? Yes No

Sufficient sample volume for indicated test? Yes No

All samples received within holding time? Yes No

Container/Temp Blank temperature in compliance? Yes No

Yes No No VOA vials submittedWater - VOA vials have zero headspace?

Water - pH acceptable upon receipt? Yes No N/A

Temperature(s)/Thermometer(s):

Login Notes: Samples picked up by Driesenga.

Cooler(s)/Kit(s):

28-Jul-12 Ann Preston  

pH adjusted? Yes No N/A
pH adjusted by:  

Date/Time sample(s) sent to storage:

CorrectiveAction:

Comments:

Client Contacted: Date Contacted: Person Contacted:

Contacted By: Regarding:

SRC Page 1 of  1



08-Aug-2012

AECOM Environment
Robert Kennedy

Dear Robert,

Re: Marshall Quantification Study 7/27/12 Work Order: 1208008

5555 Glenwood Parkway SE
Grand Rapids, MI  49512

ALS Environmental received 5 samples on 27-Jul-2012 for the analyses presented in the following 
report.

Project Manager
Ann Preston

 Ann Preston
Electronically approved by: Ann Preston

Certificate No: MN331938

The analytical data provided relates directly to the results received by ALS Environmental and for only 
the analyses requested.  The report from the subcontract laboratory is included in its entirety.

QC sample results for this data met laboratory specifications.  Any exceptions are noted in the Case 
Narrative, or noted with qualifiers in the report or QC batch information.   Should this laboratory report 
need to be reproduced, it should be reproduced in full unless written approval has been obtained from 
ALS Environmental. Samples will be disposed in 30 days unless storage arrangements are made.

The total number of pages in this report is 12.

If you have any questions regarding this report, please feel free to contact me.

Sincerely,

ADDRESS 3352 128th Avenue  Holland, Michigan 49424-9263 | PHONE (616) 399-6070 | FAX (616) 399-6185



Date: 08-Aug-12ALS Group USA, Corp

Project: Marshall Quantification Study 7/27/12
Client: AECOM Environment

Work Order: 1208008
Work Order Sample Summary

Lab Samp ID Client Sample ID Collection DateTag Number Date ReceivedMatrix Hold

1208008-01 SEKR2150C704S072712D005 Sediment 7/27/2012 11:33 7/27/2012
1208008-02 SEKR2725C701S072712D005 Sediment 7/27/2012 16:23 7/27/2012
1208008-03 SEKR3725C702S072712D004 Sediment 7/27/2012 15:28 7/27/2012
1208008-04 SEKR3800C704S072712D005 Sediment 7/27/2012 08:04 7/27/2012
1208008-05 SEKR3850C703S072712D003 Sediment 7/27/2012 09:00 7/27/2012

SS Page 1 of  1



Date: 08-Aug-12ALS Group USA, Corp

Project: Marshall Quantification Study 7/27/12
Client: AECOM Environment

Work Order: 1208008
Case Narrative

This data was subcontracted to Driesenga & Associates for analyses of the Bulk Density.  The 
sub contracted report is included in its entirety, in this report.

CN Page 1 of  1



ALS Group USA, Corp Date: 08-Aug-12

QUALIFIERS, 
ACRONYMS, UNITS

Project: Marshall Quantification Study 7/27/12
Client: AECOM Environment

WorkOrder: 1208008

Units Reported   Description 

Qualifier             Description

Acronym             Description 

cc
gramsg
Pounds per Cubic Footlbs/ft³

Value exceeds Regulatory Limit*
Not accrediteda
Analyte detected in the associated Method Blank above the Reporting LimitB
Value above quantitation rangeE
Analyzed outside of Holding TimeH
Analyte detected below quantitation limitJ
Not offered for accreditationn
Not Detected at the Reporting LimitND
Sample amount is > 4 times amount spikedO
Dual Column results percent difference > 40%P
RPD above laboratory control limitR
Spike Recovery outside laboratory control limitsS
Analyzed but not detected above the MDLU

Method DuplicateDUP

Laboratory Control SampleLCS

Laboratory Control Sample DuplicateLCSD

Method BlankMBLK

Method Detection LimitMDL

Method Quantitation LimitMQL

Matrix SpikeMS

Matrix Spike DuplicateMSD

Post Digestion SpikePDS

Practical Quantitation LimitPQL

Relative Percent DifferenceRPD

Serial DilutionSD

Target Detection LimitTDL

QF Page 1 of 1



Project: Marshall Quantification Study 7/27/12
Sample ID: SEKR2150C704S072712D005
Collection Date: 7/27/2012 11:33 AM Matrix: SEDIMENT

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: AECOM Environment
Work Order: 1208008

Dilution 
Factor

Lab ID: 1208008-01

ALS Group USA, Corp Date: 08-Aug-12

BULK DENSITY/POROSITY OF SOILS D7263 Analyst: D&A
Dry Bulk Density 7/27/2012lbs/ft³ 148.15440
Dry Weight 7/27/2012g 180.70000
Volume 7/27/2012cc 1104.6205
Wet Bulk Density 7/27/2012lbs/ft³ 190.69974
Wet Weight 7/27/2012g 1152.0000

AR Page 1 of  5

Note: See Qualifiers page for a list of qualifiers and their definitions.



Project: Marshall Quantification Study 7/27/12
Sample ID: SEKR2725C701S072712D005
Collection Date: 7/27/2012 04:23 PM Matrix: SEDIMENT

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: AECOM Environment
Work Order: 1208008

Dilution 
Factor

Lab ID: 1208008-02

ALS Group USA, Corp Date: 08-Aug-12

BULK DENSITY/POROSITY OF SOILS D7263 Analyst: D&A
Dry Bulk Density 7/27/2012lbs/ft³ 189.95709
Dry Weight 7/27/2012g 1751.3000
Volume 7/27/2012cc 1521.3836
Wet Bulk Density 7/27/2012lbs/ft³ 1117.6279
Wet Weight 7/27/2012g 1982.4000

AR Page 2 of  5

Note: See Qualifiers page for a list of qualifiers and their definitions.



Project: Marshall Quantification Study 7/27/12
Sample ID: SEKR3725C702S072712D004
Collection Date: 7/27/2012 03:28 PM Matrix: SEDIMENT

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: AECOM Environment
Work Order: 1208008

Dilution 
Factor

Lab ID: 1208008-03

ALS Group USA, Corp Date: 08-Aug-12

BULK DENSITY/POROSITY OF SOILS D7263 Analyst: D&A
Dry Bulk Density 7/27/2012lbs/ft³ 111.74745
Dry Weight 7/27/2012g 121.20000
Volume 7/27/2012cc 1112.6605
Wet Bulk Density 7/27/2012lbs/ft³ 168.37901
Wet Weight 7/27/2012g 1123.4000

AR Page 3 of  5

Note: See Qualifiers page for a list of qualifiers and their definitions.



Project: Marshall Quantification Study 7/27/12
Sample ID: SEKR3800C704S072712D005
Collection Date: 7/27/2012 08:04 AM Matrix: SEDIMENT

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: AECOM Environment
Work Order: 1208008

Dilution 
Factor

Lab ID: 1208008-04

ALS Group USA, Corp Date: 08-Aug-12

BULK DENSITY/POROSITY OF SOILS D7263 Analyst: D&A
Dry Bulk Density 7/27/2012lbs/ft³ 147.07580
Dry Weight 7/27/2012g 1380.3000
Volume 7/27/2012cc 1504.3221
Wet Bulk Density 7/27/2012lbs/ft³ 190.21520
Wet Weight 7/27/2012g 1728.8000

AR Page 4 of  5

Note: See Qualifiers page for a list of qualifiers and their definitions.



Project: Marshall Quantification Study 7/27/12
Sample ID: SEKR3850C703S072712D003
Collection Date: 7/27/2012 09:00 AM Matrix: SEDIMENT

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: AECOM Environment
Work Order: 1208008

Dilution 
Factor

Lab ID: 1208008-05

ALS Group USA, Corp Date: 08-Aug-12

BULK DENSITY/POROSITY OF SOILS D7263 Analyst: D&A
Dry Bulk Density 7/27/2012lbs/ft³ 119.48869
Dry Weight 7/27/2012g 134.40000
Volume 7/27/2012cc 1110.1933
Wet Bulk Density 7/27/2012lbs/ft³ 174.44226
Wet Weight 7/27/2012g 1131.4000

AR Page 5 of  5

Note: See Qualifiers page for a list of qualifiers and their definitions.



Date:

Sample Wet Dry Water 
Sample Sample Depth Vol. Wet Wt. Dry Wt. Bulk Density Bulk Density Content

No. Description (ft) (cc) (g) (g) (lb/ft3) (lb/ft3) (%)
01A Black Peat 0.35-0.45 104.6205 152.0 80.7 90.6997 48.1544 88.3519

02A Dk. Brown Sand, Gravel, & 
Organics 0-0.5 521.3836 982.4 751.3 117.6279 89.9571 30.7600

03A Black Peat 0.3-0.4 112.6605 123.4 21.2 68.3790 11.7474 482.0755
04A Black Silty Peat 0-0.5 504.3222 728.8 380.3 90.2152 47.0758 91.6382
05A Black Peat 0.15-0.25 110.1933 131.4 34.4 74.4423 19.4887 281.9767

BULK DENSITY/POROSITY OF SOILS
VOLUMETRIC METHOD - B

Test was performed on undisturbed sample provided by client in a sample tubeRemarks:

Technician:

(ASTM D7263)

1210359.4FProject No.:

07/27/12

Project:   ALS - 1208008

  Ben VanAusdall



A ALS Laborator4 Group 
CHAIN-OF-CUSTODY I Analytical Request Document 
The Chaln-of·OJstody is a LEGAL DOCUMENT. All relevant fields must be completed and accurate. 
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ALS Group USA, Corp

Sample Receipt Checklist

Client Name: AECOM - GR

Work Order: 1208008

Date/Time Received: 27-Jul-12 00:00

Received by:

Checklist completed by
eSignature Date

Reviewed by:
DateeSignature

Matrices:
Carrier name:

Shipping container/cooler in good condition? Yes No Not Present

Custody seals intact on shipping container/cooler? Yes No Not Present

Custody seals intact on sample bottles? Yes No Not Present

Chain of custody present? Yes No

Chain of custody signed when relinquished and received? Yes No

Chain of custody agrees with sample labels? Yes No

Samples in proper container/bottle? Yes No

Sample containers intact? Yes No

Sufficient sample volume for indicated test? Yes No

All samples received within holding time? Yes No

Container/Temp Blank temperature in compliance? Yes No

Yes No No VOA vials submittedWater - VOA vials have zero headspace?

Water - pH acceptable upon receipt? Yes No N/A

Temperature(s)/Thermometer(s):

Login Notes: Samples sent directly from Marshall to Driesenga.

Cooler(s)/Kit(s):

01-Aug-12 01-Aug-12 Ann Preston  Ann Preston

pH adjusted? Yes No N/A
pH adjusted by:  

Date/Time sample(s) sent to storage:

CorrectiveAction:

Comments:

Client Contacted: Date Contacted: Person Contacted:

Contacted By: Regarding:

SRC Page 1 of  1



11-Dec-2012

AECOM Environment
Brian Albig

Dear Brian,

Re: Marshall Quantification Study Sediment 7/27-8/7/12 Work Order: 1212055

5555 Glenwood Parkway SE
Grand Rapids, MI  49512

ALS Environmental received 12 samples on 04-Dec-2012 09:45 AM for the analyses presented in the 
following report.

Project Manager
Ann Preston

 Ann Preston
Electronically approved by: Ann Preston

Certificate No: MN331938

The analytical data provided relates directly to the results received by ALS Environmental and for only 
the analyses requested.  The report from the subcontract laboratory is included in its entirety.

QC sample results for this data met laboratory specifications.  Any exceptions are noted in the Case 
Narrative, or noted with qualifiers in the report or QC batch information.   Should this laboratory report 
need to be reproduced, it should be reproduced in full unless written approval has been obtained from 
ALS Environmental. Samples will be disposed in 30 days unless storage arrangements are made.

The total number of pages in this report is 7.

If you have any questions regarding this report, please feel free to contact me.

Sincerely,

ADDRESS 3352 128th Avenue  Holland, Michigan 49424-9263 | PHONE (616) 399-6070 | FAX (616) 399-6185



Date: 11-Dec-12ALS Group USA, Corp

Project: Marshall Quantification Study Sediment 7/27-8/7/12
Client: AECOM Environment

Work Order: 1212055
Work Order Sample Summary

Lab Samp ID Client Sample ID Collection DateTag Number Date ReceivedMatrix Hold

1212055-01 SEKR2875C701S080612D005 Sediment 8/6/2012 12/4/2012 09:45
1212055-02 SEKR3700C701S072712D005 Sediment 8/7/2012 12/4/2012 09:45
1212055-03 SEKR3750C704S072712D005 Sediment 8/7/2012 12/4/2012 09:45
1212055-04 SEKR3750C707S072712D005 Sediment 8/7/2012 12/4/2012 09:45
1212055-05 SEKR3750C708S080712D005 Sediment 8/6/2012 12/4/2012 09:45
1212055-06 SEKR3725C704S072712D005 Sediment 8/6/2012 12/4/2012 09:45
1212055-07 SEKR3725C705S072712D005 Sediment 7/27/2012 12/4/2012 09:45
1212055-08 SEKR1100C701S080612D005 Sediment 7/27/2012 12/4/2012 09:45
1212055-09 SEKR2150C705S080612D005 Sediment 8/7/2012 12/4/2012 09:45
1212055-10 SEKR3075C702S080712D005 Sediment 7/27/2012 12/4/2012 09:45
1212055-11 SEKR1550C701S080712D007 Sediment 7/27/2012 12/4/2012 09:45
1212055-12 SEKR0575C702S080712D005 Sediment 7/27/2012 12/4/2012 09:45

SS Page 1 of  1



ALS Group USA, Corp Date: 11-Dec-12

QUALIFIERS, 
ACRONYMS, UNITS

Project: Marshall Quantification Study Sediment 7/27-8/7/12
Client: AECOM Environment

WorkOrder: 1212055

Units Reported   Description 

Qualifier             Description

Acronym             Description 

Percent%
cc

gramsg
Pounds per Cubic Footlbs/ft³

none

Value exceeds Regulatory Limit*
Not accrediteda
Analyte detected in the associated Method Blank above the Reporting LimitB
Value above quantitation rangeE
Analyzed outside of Holding TimeH
Analyte detected below quantitation limitJ
Not offered for accreditationn
Not Detected at the Reporting LimitND
Sample amount is > 4 times amount spikedO
Dual Column results percent difference > 40%P
RPD above laboratory control limitR
Spike Recovery outside laboratory control limitsS
Analyzed but not detected above the MDLU

Method DuplicateDUP

Laboratory Control SampleLCS

Laboratory Control Sample DuplicateLCSD

Method BlankMBLK

Method Detection LimitMDL

Method Quantitation LimitMQL

Matrix SpikeMS

Matrix Spike DuplicateMSD

Post Digestion SpikePDS

Practical Quantitation LimitPQL

Relative Percent DifferenceRPD

Serial DilutionSD

Target Detection LimitTDL

QF Page 1 of 1



Date:

Ht
Sample Water Total Prepped Wet Dry Water 

Sample Sample Depth Column Length Length Vol. Wet Wt. Dry Wt. Bulk Density Bulk Density Specific Porosity Content

No. Description (ft) (in) (in) (in) (cc) (g) (g) (lb/ft3) (lb/ft3) Gravity (%) (%)
1212055-01A Black Peat 0-0.5 * 19.0 5.82 505.7408 689.9 202.0 85.1604 24.9346 1.35 44.49 241.5347
1212055-02A Brownish-Black Peat w/ Sand 0-0.5 * 15.0 4.92 427.5335 608.3 309.1 88.8233 45.1345 2.45 11.31 96.7972
1212055-03A Brown Peat, Some Silt 0-0.5 * 34.0 6.26 543.9755 506.3 203.7 58.1043 23.3771 2.43 25.74 148.5518
1212055-04A Black Peat, Some Silt 0-0.5 * 21.0 5.91 513.5615 640.6 208.4 77.8707 25.3329 2.45 24.25 207.3896
1212055-05A Black Sandy Peat 0-0.5 * 21.0 5.91 513.5615 605.7 203.3 73.6283 24.7129 2.49 24.26 197.9341
1212055-06A Brown Fine, Med, & Coarse Sand, Trace Fines 0-0.5 * 21.0 5.71 496.1821 1031.9 863.9 129.8303 108.6930 2.48 29.88 19.4467
1212055-07A Brownish-Black Peat, Little Silt & Sand 0-0.5 * 22.0 6.1 530.0720 819.2 487.6 96.4794 57.4260 2.58 3.11 68.0066
1212055-08A Dk. Brown Peat w/ Sand, Gravel, & Silt 0-0.5 * 17.0 5.98 519.6443 681.5 349.2 81.87 41.95 2.48 13.23 95.1604
1212055-09A Black Peat, Some Sand & Silt, Trace Gravel 0-0.5 * 12.0 5.51 478.8027 838.3 568.7 109.3005 74.1491 2.59 7.25 47.41
1212055-10A Brown Fine Sand, Trace Fines 0-0.5 * 20.0 4.92 427.5335 740.3 649.9 108.0978 94.8977 2.67 19.48 13.9098
1212055-11A Black Peat, Some Silt 0-0.7 * 25.0 5.51 478.8027 532.3 151.9 69.4032 19.8053 2.49 27.42 250.4279
1212055-12A Black Peat, Some Sand & Silt 0-0.5 * 26.0 5.51 478.8027 533.7 146.3 69.5857 19.0751 2.19 31.71 264.7984

 Dan Marlor

BULK DENSITY/POROSITY OF SOILS
VOLUMETRIC METHOD - B

Test was performed on undisturbed sample provided by client in a sample tube
*Height of the water column was not measured on these samples

Remarks:

Technician:

(ASTM D7263)

1210359.4GProject No.:

12/10/12

Project:   ALS - 1212055
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Subcontractor: 

Driesenga & Associates, Inc 

455 8th Street 

Suite 100 

Holland, Ml 49423 

TEL: 

FAX: 

Acct#: 

Salesperson Alex Csaszar 

CHAIN-OF-CUSTODY RECORD 
(616) 396-0255 

Page I of2 

Date: 

COCID: 

Due D 

04-Dec-12 

3902 

10-Dec-12 

Customer Information Project Information ! Parameter/Method Request for Analysis 

Purchase Order Project Name 1212055 ~A Subcontracted Analyses (SUBCONTRACT) 
--~----------· 

Work Order Project Number B' 

Company Name ALS Group USA, Corp Bill To Company ALS Group USA, Corp c' 
.Send Report To 'Ann Preston lnv Attn Accounts Payable oi 

Address 3352 !28th Avenue Address 3352 !28th Avenue E~ 

IF! 

City/State/Zip Holland, Michigan 49424-9263 City/State/Zip Holland, Michigan 49424-9263 G: 
' 

Phone  Phone Hi 

(616) 399-6185 
1---'---

Fax Fax (616) 399-6185 I ! 

eMail Address lann.preston@alsglobal.com eMail CC ·J i I 

ALS Sample 10 Client Sample 10 Matrix Collection Date 24hr Bottle ' A ! B I c I D I E I F I G I H I I _I J I 
; '-j_____; 

I , 1212055-01A SEKR2875C701S080612D I Sedtment:=J 6/Aug/2012 (0) MISC X ,005 --- __ _J___ _ __:__:__ ___ __:_____o_o_~c_--~----'---_j' 

1212055-02A :sEKR3700C701 S072712D 1 

!005 e--____ J__ __ -=-----'-
Sediment 7/Aug/2012 (0) MISC X 

Sedimen~_] 7/Aug/2012 (O)MISC X 1212055-03A isEKR3750C704S072712D I 
005 ,----

Sediment 7/Aug/2012 :121205_~-04A ~~~KR3750C707S072712D f--1 ____ _J___ __ _--_ __ ____ L (0) MISC X 

Sediment (O)MISC 6/Aug/2012 X i1212o55-=-o5A ____ )sEKR375oc7oasoao712o 1 

;005 ~: ----~---~--------------'----"-"--~--'------'----~--_J___-~ __ _L __ ~ __ L__~ 

Sediment 6/Aug/2012 (0) MISC X 1212055-06A ISEKR3725C704S072712D I 005 L_ ____ _J___ __ ~---~-~~---~~~--~--J__-~· 

,1212055-07A 

1212055-0BA 

:comments: 

I 

I 

Relinquished by: 

Relinquished by: 

Sediment 27/Jul/2012 (0) MISC 
' 

X !SEKR3725C705S072712D 
:005 1-------'------------'----'-'------'-----------'-----'----'----~-

~-• ---r- I :11 
__ L__ __ L__I _ _c ___ , __ ~ 

Sediment 27/Jul/2012 (0) MISC X !SEKR1100C701S080612D '--~: 1 ___ 1 .005 ~---~'-------~-~~---_L~~L_ _ _J____~ __ _jc___ '---~----l_ ___ , 

Please analyze these samples for Bulk Density and Porosity and indicated turnaround requirements. Please include all QC with data. If any 
samples remains, the samples need to be returned to ALS,. 

Datefrime Received by: 

Datefrime Received by: 

Datefrime 

Dalerrime 

Cooler IDs Report/QC Level 

Std 



Subcontractor: 

A Driesenga & Associates, Inc CHAIN-OF-CUSTODY RECORD Date: 04-Dec-12 

455 8th Street TEL: 
COCID: . 3902 

(616) 396-0255 

Suite 100 FAX: 
Page 2 of2 Due D 10-Dec-12 

Holland, Ml49423 Acct#: 

Salesperson Alex Csaszar 

Customer Information Project Information Parameter/Method Request for Analysis 
~-------------- --~------------~- ----------------
Purchase Order Project Name ,1212055 i A ,Subcontracted Analyses (SUBCONTRACT) 

Work Ord~_r _____________________ -----+P_r_o_J,__·e_ct_N_-_u-m_---c_b-e_-r_-_-_--c-___ ~AL-=--=-s-=-G-=-r-o_u-=_p-=_U-=:S_-A_, __ Co_r_p ____ ~HB . ---=----------------------

Company Name ALS Group USA, Corp Bill To Company 

Send Report To Ann Preston lnv Attn !Accounts Payable 15 ; 
-A-d-dr_e_s_s_c___ _____ 3_3_5_2-12_8_th-A--ve_n_u_e _________ +A-d_d_r_e_s_s ________ '_33_5_2--1-2-8t_h_A-=v-en_u_e--------I---E~1 --------------

_____ ,:_F~,------------------------------------------------

.City/State/Zip Holland, Michigan 49424-9263 City/State/Zip Holland, Michigan 49424-9263 G 
iPhone ,( Phone H 
'Fax (6\6) 399-6185 Fax (616) 399-6\85 I I 
:eMail Address ann. preston@alsglobal. com eMaiiCC i J ', 
ALS Sample ID Client Sample ID Matrix Collection Date 24hr Bottle A l B l c I D I E l F I G I H 

.1 

I i J i I 
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,, 
I I i X : i ~ ~ 

,005 
27/Jul/2012 

,----
i.1212055-10A :,SEKR3075Cl02S080712D ~iment (0) MISC X 
-----------,005 ~ -------'------------ ~-----'--'-----------~~---- '-------'-----L------"---------------------

!1212055-11A _j~~7KR1550C701 S080712D '-I _S_ed_im_en_t_~L___2_7/_Ju_II_2_01_2 ___ L__('--'O)_M_I_S_C __ -'X=-~------'------'-------'--_L__ _ ___l __ _j___ _ _____ :: __ , 

i1212055-12A SEKR0575C702S080712D ~diment 27/Jul/2012 (0) MISC X ,oo5 , ------"----:-______ _i____~:___ _____ ~__.---~---'-------'-----_l___------' ____ _L_ __ -----~ 

!Comments: 

I 

Relinquished by: 

Please analyze these samples for Bulk Density and Porosity and indicated turnaround requirements. Please include all QC with data. If any 
samples remains, the samples need to be returned to ALS,. 

Date~ime Received by: Date~ime Cooler IDs Report!QC Level 

Std 

. 

I Relinqui=sh=ed-by=:================~D=a=te=~=im=e========~--=R=ec=ei=~=d=b=y:==================~=D=at=e~=i=m=e=========-~---------------'---------------~ 



17-Dec-2012

AECOM Environment
Bryan Stiemsma

Dear Bryan,

Re: Marshall Quantification Study Sediment 12/7/12 Work Order: 1212327

5555 Glenwood Parkway SE
Grand Rapids, MI  49512

ALS Environmental received 1 sample on 07-Dec-2012 for the analyses presented in the following 
report.

Project Manager
Ann Preston

 Ann Preston
Electronically approved by: Ann Preston

Certificate No: MN331938

The analytical data provided relates directly to the results received by ALS Environmental and for only 
the analyses requested.  The report from the subcontract laboratory is included in its entirety.

QC sample results for this data met laboratory specifications.  Any exceptions are noted in the Case 
Narrative, or noted with qualifiers in the report or QC batch information.   Should this laboratory report 
need to be reproduced, it should be reproduced in full unless written approval has been obtained from 
ALS Environmental. Samples will be disposed in 30 days unless storage arrangements are made.

The total number of pages in this report is 8.

If you have any questions regarding this report, please feel free to contact me.

Sincerely,

ADDRESS 3352 128th Avenue  Holland, Michigan 49424-9263 | PHONE (616) 399-6070 | FAX (616) 399-6185



Date: 17-Dec-12ALS Group USA, Corp

Project: Marshall Quantification Study Sediment 12/7/12
Client: AECOM Environment

Work Order: 1212327
Work Order Sample Summary

Lab Samp ID Client Sample ID Collection DateTag Number Date ReceivedMatrix Hold

1212327-01 SE3333C701BS120712D006 Sediment 12/7/2012 11:33 12/7/2012

SS Page 1 of  1



Date: 17-Dec-12ALS Group USA, Corp

Project: Marshall Quantification Study Sediment 12/7/12
Client: AECOM Environment

Work Order: 1212327
Case Narrative

Samples were subcontracted to Driesenga and Associates for Bulk Density and Porosity.

CN Page 1 of  1



ALS Group USA, Corp Date: 17-Dec-12

QUALIFIERS, 
ACRONYMS, UNITS

Project: Marshall Quantification Study Sediment 12/7/12
Client: AECOM Environment

WorkOrder: 1212327

Units Reported   Description 

Qualifier             Description

Acronym             Description 

cc
gramsg
Pounds per Cubic Footlbs/ft³

Value exceeds Regulatory Limit*
Not accrediteda
Analyte detected in the associated Method Blank above the Reporting LimitB
Value above quantitation rangeE
Analyzed outside of Holding TimeH
Analyte detected below quantitation limitJ
Not offered for accreditationn
Not Detected at the Reporting LimitND
Sample amount is > 4 times amount spikedO
Dual Column results percent difference > 40%P
RPD above laboratory control limitR
Spike Recovery outside laboratory control limitsS
Analyzed but not detected above the MDLU

Method DuplicateDUP

Laboratory Control SampleLCS

Laboratory Control Sample DuplicateLCSD

Method BlankMBLK

Method Detection LimitMDL

Method Quantitation LimitMQL

Matrix SpikeMS

Matrix Spike DuplicateMSD

Post Digestion SpikePDS

Practical Quantitation LimitPQL

Relative Percent DifferenceRPD

Serial DilutionSD

Target Detection LimitTDL

QF Page 1 of 1



Project: Marshall Quantification Study Sediment 12/7/12
Sample ID: SE3333C701BS120712D006
Collection Date: 12/7/2012 11:33 AM Matrix: SEDIMENT

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: AECOM Environment
Work Order: 1212327

Dilution 
Factor

Lab ID: 1212327-01

ALS Group USA, Corp Date: 17-Dec-12

BULK DENSITY/POROSITY OF SOILS D7263 Analyst: D&A
Dry Bulk Density 12/10/2012lbs/ft³ 128.73650
Dry Weight 12/10/2012g 1220.0000
Porosity 12/10/2012% 121.85000
Specific Gravity 12/10/2012none 12.470000
Volume 12/10/2012cc 1477.9338
Wet Bulk Density 12/10/2012lbs/ft³ 178.59440
Wet Weight 12/10/2012g 1601.7000

AR Page 1 of  1

Note: See Qualifiers page for a list of qualifiers and their definitions.



Date:

Ht
Sample Water Total Prepped Wet Dry Water 

Sample Sample Depth Column Length Length Vol. Wet Wt. Dry Wt. Bulk Density Bulk Density Specific Porosity Content
No. Description (ft) (in) (in) (in) (cc) (g) (g) (lb/ft3) (lb/ft3) Gravity (%) (%)

1212327-01A Brownish-Black Peat, Trace Silt 0-0.5 1.5 19.0 5.50 477.9338 601.7 220.0 78.5944 28.7365 2.47 21.85 173.5000

Project No.:

12/10/12

Project:   ALS - 1212327

 Dan Marlor

BULK DENSITY/POROSITY OF SOILS
VOLUMETRIC METHOD - B

Test was performed on undisturbed sample provided by client in a sample tubeRemarks:

Technician:

(ASTM D7263)

1210359.4H



A ALS Latlorat:or4 Group 
CHAIN-OF-CUSTODY I Analytical Request Document 
The Chain-of-Custody is a LEGAL DOCUMENT. All relevant fields must be completed and accurate. 
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A 
Subcontractor: CHAIN-OF-CUSTODY RECORD Date: 10-Dec-12 
Driesenga & Associates, Inc 

COCID: 3920 
455 8th Street TEL: (616) 396-0255 

Page I of 1 Due D 13-Dec-12 Suite 100 FAX: 

Holland, Ml 49423 Acct#: 

Salesperson Alex Csaszar 

Project Information Parameter/Method Request for Analysis 
~~--~~--~-------------------+~~~----~~~~---------
Purchase Order Project Name :1212327 · A Bulk Density/Porosity of Soils (D7263) 

Customer Information 

Company Name ALS Group USA, Corp Bill To Company ALS Group USA, Corp _ 
,Send Report To Ann Preston lnv Attn- ]Accounts Payable -----+-,-.c__--------------------------------

-----~--------+---------------~-
'Address 3352 128th Avenue Address ~3352 128th Avenue 

:Work Orde_r____ _ _________ ----t-P_ro-=-je_c_t _N_um_be_r __________ ---------------~- ~BE . 

----- ------------~~~-------------------------------

! F, 

City/State/Zip 

Phone 

;Fax 
1eMail Address 

ALS Sample ID 

[1212327-01A 

~Comments: 

i 
I 

Relinquished by: 

Holland, Michigan 49424-9263 City/State/Zip :,Holland, Michigan 49424-9263 G 
Phone H, 

(616) 399-6185 Fax (616) 399-6185 I 

ann.preston@alsglobal.com eMail CC I J 
Client Sample lD Matrix Collection Date 24hr Bottle I A I 8 I c I D I E I F I G I H I I i 

SE3333C701 BS 120712DOO Sediment I 7/Dec/2012 11:33 
i 

(O)MlSC 
,, 

I ' I i X •: i ! !, 

" 6 

Please analyze these samples per our instructions and indicated turnaround requirements. Please include all QC with data. The samples do not 
need to be returned and can be disposed after 30 days. 

Dateffime Received by: 

Dateffime Received by: 

Dateffime Cooler IDs 

Dateffime 

I Report/QC Level 

Std 
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NewFields Technical Memorandum 

  



       

   U N I T E D  S T A T E S  E N V I R O N M E N T A L  P R O T E C T I O N  A G E N C Y  

 
 

 

 March 1, 2013 
 
Enbridge Energy, Limited Partnership 
c/o Mr. Rich Adams  
Vice President, Operations  
Superior City Centre  
Second Floor  
1409 Hammond Ave.  
Superior, Wisconsin  54880  
 
Re: Completion of Submerged Oil Quantification 
 
Dear Mr. Adams: 

By directive dated November 20, 2012, the United States Environmental Protection Agency 
(U.S. EPA) directed Enbridge Energy, Limited Partnership (Enbridge) to complete 
quantification of submerged oil in the sections of the Kalamazoo River affected by the Enbridge 
Line 6B oil spill.  Section C.3. of the directive provides that U.S. EPA will provide Enbridge 
with a methodology to determine the concentration of Line 6B oil in samples analyzed pursuant 
to the Directive.  Section D of the directive (as amended by the letter dated December 10, 2012 
from Ralph Dollhopf to Rich Adams) identifies actions Enbridge is required to take following 
receipt of that methodology. 

In accordance with Section C.3. of the directive, U.S. EPA is providing with this letter the 
methodology to determine the concentration of Line 6B oil.  The methodology is described in 
Section 3.0 of Enclosure 1 to this letter.   

As identified in the directive, Enbridge must complete the actions required by Section D of the 
directive, as amended, within 10 (ten) days of receipt of this letter. 

Please contact me immediately at (231) 301-0559 if you have any questions or require 
clarification to ensure that the schedule requirements described herein are achieved. 

Sincerely, 

 
Ralph Dollhopf 
Federal On-Scene Coordinator and Incident Commander 
U.S. EPA, Region 5 
 
Enclosure 
 
cc: Karen Peaceman, U.S. EPA, ORC 

M. DeLong, MDEQ 
Records Center, U.S. EPA, Reg. 



 
 
March 1, 2013 
 
Mr. Tom Graan 
Weston Solutions, Inc.  
750 E. Bunker Court 
Vernon Hills, IL  60061 
 
 
RE: Technical Memorandum – Determination of Line 6B Oil Concentration in Kalamazoo 
River Sediments.  

Dear Mr. Graan,  

1.0 Introduction 
Line 6B oil is a high viscosity oil sands based bitumen product that is diluted with a gas 
condensate solvent pipeline flow improver. As such, it exhibits unique physical and chemical 
properties when released to the river environment. These physical changes include globule and 
droplet formation in the water column as the lighter condensate evaporates after the release. Re-
suspended sediment particles adsorb onto the oil and the oil sinks to the sediment surface. 
Activities such as oil recovery efforts, natural river turbulence, and recreational activities (e.g., 
boating) mix the oil laden surface sediments deeper in the sediment core effectively diluting the 
original surface Line 6B chemical signal within a complex river sediment residual background 
hydrocarbon (RBH)1 signature. The ability to forensically identify and quantify the presence of 
the line 6B oil in these sediments becomes more difficult as oil/sediment dilution increases.   
 
Chemical analysis of Line 6B oil has identified a unique chemical feature which provides a means 
to distinguish it from the RBH present in the Kalamazoo River sediment. Line 6B oil is enriched 
in a class of biomarker compounds called triaromatic steroids (TAS)2 relative to sediment 
background. Ratios of these compounds to other stable yet less discriminating biomarker 
compounds (triterpanes) are called source/quantitation ratios (QR) and are used to assist in the 
identification and quantitation of the Line 6B oil in the sediment.3 Of the many 
source/quantitation ratios that have been evaluated, the TAS2/Hopane4 and TAS1/T305 exhibit 
the highest stability and resolving power within Kalamazoo River sediments.      
 

1Residual background hydrocarbons represent the hydrocarbons present in the sediment from coal tar sources, 
atmospheric deposition of combustion PAHs, road runoff, and leaks/losses from non-Line 6B oils.   
2Peters, K. E., Walters, C. C., Moldowan, J.M. 2005.  The Biomarker Guide, Volumes1&2. Biomarker and Isotopes 
in Petroleum Exploration and Earth History. 2005, Cambridge University Press. Cambridge, UK. 
3Douglas, G.S. and Hallebone, B.P. 2012.  Forensic Identification And Quantification of Oil Sands-Based Diluted 
Bitumen Released Into a Complex River Environment – The Kalamazoo River Oil Spill.   SETAC North America 
33rd Annual Meeting.  
4Wang, Z, and Soutt, S. 2007. Oil Spill Environmental Forensics – Fingerprinting And Source Identification.  
Academic Press, Burlington, MA.  2007.   
5TAS1 = C26,20R- +C27,20S- triaromatic steroid, TAS2 = C28,20S-triaromatic steroid, Hopane = 17α(H),21β(H)-
hopane, T30 = 30,31-Trishomohopane-22S.   

Page 1 
 

                                                           



NewFields has been requested by EPA to develop a scientifically sound protocol for the 
identification and quantitation of Line 6B oil in the Kalamazoo River sediments. Multiple 
approaches were evaluated during the method development process, including reliance on TPH 
and gravimetric weight measurements, Line 6B calibrated quantitation relative to a dominant Line 
6B compound (e.g., C3-DBT), source double ratio mixing models,6 and sediment calibration 
using representative river sediment Line 6B spiking studies (Range Finding Study). 
 
The primary problem identified in these initial studies was the abundance and variability of RBH 
in the sediments relative to the Line 6B oil chemical fingerprint signal. This problem was first 
observed in the Toxicity Study7 sediment samples where Line 6B quantitation estimates were 
either lower/higher than could be justified by the TPH, gravimetric and forensic chemistry data 
(e.g., sediment sample MP10.75).  To address this issue, sediments representing different 
background signatures were spiked with Line 6B oil at concentrations ranging from 
approximately 10 ppm Line 6B to 17,000 ppm Line 6B. These Line 6B calibration samples were 
then applied geographically from MP2-MP15.75 (SEKR0000R024S092112D004, R025), and 
from the Battle Creek convergence (MP16.5) to MP39.75 (SEKR3510R018S092112D004, 
MP35.1) respectively. The primary assumption for this approach was that a similar RBH 
signature and concentration existed within each of these two sections of the Kalamazoo River.8 
The results for each Range Finding Study (RFS) were reduced to a mathematical equation using 
accepted curve fitting programs, and directly applied to the respective sediments. These 
“Reference” sediments were selected because they contained moderate amounts of RBH and but 
did not contain any Line 6B oil. Quantified Line 6B values using these calibration mixtures 
produced highly variable and generally biased low Line 6B results relative to TPH, Gravimetric, 
and source ratio measurements.           
 
The Submerged Oil Quantitation Study was designed to collect representative sediment samples 
both geographically and with sediment depth in the Line 6B spill zone. Sediment cores were 
collected and processed at selected depths and shipped to the laboratory for analysis. The RFS 
Line 6B calibration was applied to these samples with limited success. Application of the RFS 
calibrations to the Submerged Oil Quantitation Study sediments exhibited a wide range of Line 
6B sensitivity (spatially and vertically). Line 6B sensitivity is defined as the change in Line 6B oil 
concentration/change in quantitation ratio (e.g., TAS2/Hopane). Sediments with low Line 6B 
sensitivity generally have high concentrations of RBH or Line 6B oil. In these sediments, it may 
take orders of magnitude more Line 6B oil to even detect a change in the Quantitation Ratio 
relative to a sediment sample with low RBH (e.g., R024).  Only sediments with the same Line 6B 
sensitivity as the reference samples produce reliable Line 6B quantitation results using the RFS 
Line 6B calibration method.     
 

6Douglas, G.S., Stout, S.A., Uhler, A.D., McCarthy, K.J., Emsbo-Mattingly, S.D. 2007. Advantages of quantitative 
chemical fingerprinting in oil spill source identification.  In:  Oil Spill Environmental Forensics: Fingerprinting and 
Source Identification.  Z. Wang and S.A. Stout, Eds. Elsevier Publishing Co., Boston, MA. 
7G.M. DeGraeve.  2012.  Final Report. Chironomus dilutus and Hyalella Azteca, 10-day Whole Sediment Toxicity 
Testing Results, Kalamazoo River Sediment Sampling Line 6B Oil Spill, Marshall, Michigan.  Prepared for: 
Enbridge Energy.  June 10, 2012. 
8 River sediments down-stream from the Battle Creek convergence would contain Kalamazoo River RBH and Battle 
Creek RBH.    
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This problem was resolved with the development of a two end member mixing model for each 
sediment sample. Using this approach, the calculation of Line 6B oil includes the impact of 
sample specific RBH within each sample on the behavior of the quantitation ratio (QR). This 
sediment sample specific approach is based on the accurate measurements of quantitation ratio 
compounds (e.g., TAS2, Hopane, TAS1, T30) in each sediment sample and the spilled Line 6B 
oil (e.g., CL-6B-072223-092710-JPS-KA-001-33_TOPPED, Topped Line 6B Oil). Line 6B oil is 
added or removed mathematically from the field sample and plotted versus the QR. A QR Critical 
Value (CV) is defined by the QR of reference samples R024 and MP35.1 above which Line 6B is 
detected and below which it is not. The slope of these mixing model curves provided a measure of 
sediment sample-specific Line 6B Detectability (L6BD) and a means to calculate how much Line 
6B oil is required to achieve the sample specific QR relative to the reference sample CV. This 
approach is more accurate than the reference sample curve fitting estimates because it 
incorporates the impact of differential Line 6B sensitivities within the oil quantitation result. The 
validity of this approach has been verified in the Line 6B spiked RFS and Method Detection 
Limit (MDL) sediments where known amounts of Line 6B oil were added to reference sediments 
R024, MP35.1 and Battle Creek (BC).9     
 
This Technical Memorandum describes a field verified Line 6B quantitation methodology for use 
at the Kalamazoo River Line 6B oil spill zone. The method has been applied to the Submerged 
Oil Quantitation Study field data and Line 6B concentration, or Line 6B detectability (if L6B = 
ND) can be calculated for each sediment sample.    
 
2.0 Analytical Methods 
Range Finding and Quantitation Study sediment samples were extracted and analyzed according 
to Enbridge Kalamazoo River Analytical Quality Assurance Plan V2.2 by Alpha Analytical 
located in Mansfield, Massachusetts. Sediment samples were dried with sodium sulfate, spiked 
with surrogate compounds, serially extracted with methylene chloride, concentrated to 1 mL and 
analyzed for extract gravimetric residue weight. The sample extract was then analyzed for 
alkanes, Total Petroleum Hydrocarbons (TPH), and Total Resolved Hydrocarbons (TRH) by gas 
chromatography with flame ionization detection (GC-FID). A second aliquot of the extract was 
analyzed by gas chromatography with mass spectrometer detector (GC-MS) for polycyclic 
aromatic hydrocarbons (e.g., phenanthrenes), sulfur heterocyclics (e.g., dibenzothiophenes) and 
their associated alkylated homologs (e.g., C3-dibenzothiophenes). Triterpane, sterane and 
triaromatic sterane biomarker compounds are also analyzed and reported during this procedure. 
Due to mass discrimination variability in the TAS analysis, all samples were additionally 
calibrated with the Line 6B control oil analyzed with each analytical batch. Hopane and T30 were 
also calibrated with the sample specific Line 6B control oil to minimize analytical variability and 
improve QR resolution.   
 
A multi-tiered interpretive approach was used to identify the presence or absence of Line 6B oil 
in the Quantitation Study sediment samples. These included the following interpretive analyses: 
 

1. Comparison of the Line 6B oiled sediment (e.g., MP10.75) GC/FID hydrocarbon 
signatures to Line 6B oil (Figure 1). 

9 Battle Creek RFS and MDL results are included in this report to document the utility of the mixing model method in 
different field sediment matrices. 
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2. Comparison of reference and oiled sediment PAH distributions to Line 6B oil (Figure 2 
and Figure 3). 

3. Comparison of reference and oiled sediment Triterpane, Sterane, and Tri-Aromatic 
Sterane  compound distributions to Line 6B oil (Figure 4 and Figure 5). 

4. Comparison of field sample QR relative to CV with subsequent quantification of Line 6B 
inputs or Line 6B detectability. 

 
3.0  Interpretive Line 6B Quantitation Methods 
The analytical methods used for Line 6B oil spill provide accurate measurements of key 
diagnostic hydrocarbons from which interpretive methods were developed to reliably quantify 
Line 6B oil in the river sediment as follows: 
 

1. Identify Line 6B source and quantitation ratios that provide the highest degree of 
resolution in the sediment matrix. Line 6B oil chemical fingerprint is unique when 
compared to sediment background because it contains elevated triaromatic steroids 
(TAS1, TAS2) relative to the triterpanes (Hopane, T30, Figure 4). Based on extensive 
analysis and testing, the TAS2/Hopane and TAS1/T30 source/quantitation ratios have 
been proven superior to all other oil ratios with respect to source specificity, relative 
abundance to background, and minimal matrix interferences. 

2. Define the critical values based on the R024 and MP35.1 reference samples (Tables 1 and 
2 respectively). 

3. Prepare two end member mixing models (TAS2/Hopane and TAS1/T30) for each 
sediment sample. Use a simple mathematical relationship to calculate Line 6B oil 
concentration for TAS2/Hopane and TAS1/T30 values > CV. For sediment samples where 
TAS2/Hopane and TAS1/T30 values < CV, calculate the sample specific Line 6B 
detectability.10   

a. Positive detections QR > CV: C = (A-D*X)/(B-E*X) where X = Line 6B 
concentration (mg/kg).  Solving for X: X = (B*C-A)/(E*C-D) where: 

A = Sample TAS2 (TAS1) concentration (µg/kg). 
B = Sample Hopane (T30) concentration (µg/kg) 
C = Critical Value of TAS2/Hopane ratio (or TAS1/T30 ratio) 
D = TAS2 (TAS1) concentration in topped L6B oil (g/kg). 
E = Hopane (T30) concentration in topped L6B oil (g/kg). 

b. Non detects QR < CV: C = (A+D*X)/(B+E*X) where X = Line 6B detectability 
(mg/kg).  Solving for X: X = (B*C-A)/(D-E*C) where: 

A = Sample TAS2 (TAS1) concentration (µg/kg). 
B = Sample Hopane (T30) concentration (µg/kg) 
C = Critical Value of TAS2/Hopane ratio (or TAS1/T30 ratio) 
D = TAS2 (TAS1) concentration in topped L6B oil (g/kg). 
E = Hopane (T30) concentration in topped L6B oil (g/kg)    

4. Evaluate the reliability of the two end member mixing model approach using Kalamazoo 
and Battle Creek River field samples where known amounts of Line 6B oil were  added 
(e.g., Range Finding Study, Figures 6-14, Tables 1-3).   

10 Line 6B detectability is defined as the concentration of Line 6B oil required to reach the Quantitation ratio CV for a 
specific sediment sample. This estimate is a measure of sediment L6B sensitivity and should be constrained by the 
gravimetric residue concentrations measured in each sample.      
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5. Compare the Line 6B oil quantitation results from the two quantitation ratios and report 
the results as follows; 

a. If values are reported for both ratios, average and report. 
b. If values are reported for one ratio, but the limit of Line 6 detectability of the 

second ratio is greater than the reported value, then report the primary value and 
report ND for the second ratio with the limit of L6B detectability.  

c. If values are reported for one ratio, but the second value Line 6B detectability is 
less than the reported value, qualify data and evaluate for chemical reasonableness. 

d. Compare all results to TPH corrected for L6B response and gravimetric 
weight for chemical reasonableness. 

e. Evaluate hydrocarbon signature of each sample for chemical reasonableness.   
f. Calculate maximum L6B oil in a sample based on C3-DBT and TAS2. 

i. Calculate the maximum Line 6B oil as follows based on C3-DBT as 
follows.11 

1. C3-DBTBkg = Fluoranthene Sample x C3-DBT/Fluoranthene Bkg      
2. C3-DBT Max L6B Oil = C3-DBT Sample - C3-DBTBkg   
3. Max Line 6B Oil  = C3-DBT Max L6B Oil  x  Line 6B Oil/C3-DBTL6B 

ii. Calculate the maximum Line 6B oil based on TAS2 (TAS1) as follows. 
1. TAS2 Bkg = Fluoranthene Sample x TAS2/Fluoranthene Bkg  
2. TAS2 Max L6B Oil = TAS2 Sample – TAS2 Bkg   
3. Max Line 6B Oil  = TAS2Max L6B Oil  x  Line 6B Oil/TAS2L6B 

iii. Compare maximum Line 6B Oil estimates to mixing model results for 
chemical reasonableness.       

4.0 Results and Discussion 
Table 1, Table 2, and Table 3 are the results from the R024, MP35.1 and BC range finding 
studies, including the TAS2/Hopane and TAS1/T30 quantitation ratios, the amount of Line 6B oil 
spiked into each sample and the amounts of L6B calculated using the mixing model described 
above. Figures 6 and 7 are graphical comparisons of measured versus added hopane and TAS2 
sediment concentrations in the R024, and MP35.1 range finding studies. The mixing model 
predicted values are represented by the blue line and show that measured and predicted 
concentrations agree remarkably well. Figure 8 is a comparison of measured versus added Line 
6B oil and QR TAS2/Hopane for R024 and MP35.1 range finding studies. The mixing model 
predicted values are represented by the blue line and show that measured and predicted 
concentrations agree remarkably well supporting the use of mixing models to calculate Line 6B 
oil in Kalamazoo River sediment samples.   
 
The key principles of the Line 6B Quantitation mixing model method are described in plots of 
Line 6B Oil versus QR and CV for the two range finding studies (Figures 9-14). Figure 9 is a plot 
of Line 6B oil versus QR for the R024 range finding study (measured QR reported at Line 6B =0) 
which contain between approximately 10 ppm and 13,000 ppm of spiked Line 6B oil. The curves 
represent the mixing model calculations for each of the spiked Line 6B range finding sediment 
samples. When the curve is above the 0 Line 6B oil line (Y axis = 0), Line 6B is being added to 
the sample by the mixing model. When the curves are below the 0 ppm Line 6B oil line (Y axis = 

11 For this calculation the C3-DBT/fluoranthene and TAS2/fluoranthene (TAS1/fluoranthene) background ratio is 
derived from the mean of the respective R024 (for MP2 to MP15.75) and MP35.1 (for MP16.5 to MP 39.75) un-
spiked reference sediment samples.    
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0) Line 6B oil is being removed from the sediment sample. Each mixing model curve represents 
the mixing model results for the different R024 Line 6B spiking levels as identified in the legend 
(Figure 9).    
 
Sediment samples that have QRs greater than the CV are positive detections of Line 6B oil. The 
amount of oil in the sample is represented by the difference in the CV and QR. The larger the QR 
the greater the amount of L6B (e.g.,“R024 RFS 1327 ppm L6B” has a greater QR than R024 RFS 
131 PPM L6B and therefore has greater amounts of L6B”). If all sediments contained the same 
RBH then the use of a Line 6B calibrated reference sample would apply to all samples.   
 
Figures 9 and 10 show that as more oil is added the R024 sediment, the QR response decreases as 
indicated by the increasing slopes of the Line 6B oil versus QR for each L6B spiked sample, with 
the least QR sensitivity in the sample spiked with the most oil (Figure 9, blue arrow). Because of 
the dynamic change in L6B sensitivity with amount of L6B oil and RBH, curve fitted 
calibration of the RFS field results cannot be applied directly the majority of Kalamazoo 
River sediment samples (Figure 11).12       
 
The advantage of the mixing model approach for Line 6B quantification is that it provides a 
means to incorporate sample specific L6B sensitivity into each calculation. The impact of 
differential Line 6B sensitivity is documented in Figures 9 and 10, where the change in QR for 
the un-spiked R024 sediment is different from the spiked sediments so any additional oil or RBH 
additions would no longer be accurately reflected by the initial R024 calibration.        
 
Line 6B Quantitation  
A more accurate way to determine L6B concentration is to calculate how much Line 6B oil is 
required to move the field sample QR back to reference sample defined CV. The calculations for 
this analysis are provided in Section 3 above and graphically presented in Figures 9-14 (and 
Attachment 1). Given that the Line 6B oil and the field sample QR compounds are accurately 
measured, mixtures of the two end members and the resultant QR are easily calculated (Figure 9).  
By calculating how much L6B oil must be removed from the field sample to move the field QR 
back to the CV a direct measure of the Line 6B oil added to the field sample is derived (Figure 9, 
Table 1). This approach is verified within the RFS results. 
 
High Concentration Line 6B Quantitation  Issues  
A second problem with the curve fitting field calibration method was the very limited number of 
analyses above the 1500 ppm L6B range where the slope of the calibration (and associated Line 
6B sensitivity) changed the greatest. RFS calculations of L6B oil above this range were 
unreliable. This problem was resolved because the two end member mixing model provides high 
resolution modeling capability in the 1500 PPM and greater range and generates more accurate 
results than can be obtained the R024 calibrated curve fitting L6B quantitation method (Figures 
10, 11, and 14, see Attachment 1 for comparable TAS1/T30 results).       
 
Line 6B Sediment Specific Detectability  
Given that L6B sensitivities vary from sediment to sediment, there was no way to estimate the 
detectability of L6B when the QR was less than the reference sediment CR using the R024 (or 

12 The R024 curve fitting results are most accurately applied to samples with the same Line 6B sensitivity.   
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MP35.1) calibrated curve fitting L6B quantitation method. An unsupported value of 10 PPM L6B 
was used when conceptually it was clear that the ability to detect L6B was much higher in 
sediment samples with substantial RBH. This issue was resolved when sample-specific 
calculations were performed and the variable L6B sensitivity was incorporated into the estimate. 
Figure 12 is a plot of four sediment samples (MP5.5 D016, MP5.5 D006, MP5 DX, MP4.25 DX, 
which exhibit increasing Line 6B sensitivity respectively and have TAS2/Hopane QRs < CVs.  
The R024 Range Finding Study field data and the R024 mixing model curves are provided for 
reference purposes. Sediment sample MP5.5 D016 exhibits the lowest L6B sensitivity (need lots 
of L6B to move the QR to the CV) and MP4.25 DX has the highest (very little L6B required to 
move the QR to the CV). These increasing L6B sensitivities are loosely associated with 
decreasing RBH.   
 
Line 6B Detectability Calculation  
For non-detect samples (e.g., QR < CV) the minimum amount of L6B oil that could be in the 
sample can be calculated using the mixing model method. The calculation for L6B detectability is 
provided in Section 3 above and graphically in Figure 12. The amount of L6B oil required to 
move the field measured QR to the CV is dependent on the L6B sensitivity of each samples, and 
therefore must be calculated for each sample. These estimates should be constrained by the 
sediment associated gravimetric residue weight for chemical reasonableness. For sample  MP5.5 
D016 thousands of PPM of L6B oil would be needed before the spilled oil could be detected as 
compared to sediment samples MP5.5 D006 and MP5 DX where a minimum of 600 ppm and 100 
ppm respectively would be required before the spilled oil could be detected in the samples (e.g., 
QR > CV). Finally, only a small amount of L6B oil would be required to exceed the CV for 
sample MP4.25 DX (Figure 12).  
 
5.0 Summary 
This work defines the optimal procedure for the quantification of Line 6B oil in Kalamazoo River 
sediments. The foundation of the Line 6B quantitation procedure lies in the production of quality 
chemical data including total petroleum hydrocarbons by GC/FID, polycyclic aromatic 
hydrocarbons and sulfur heterocyclic compounds by GC/MS, and triterpane and tri-aromatic 
sterane biomarkers by GC/MS. The data from Toxicity, Range Finding and Submerged Oil 
Quantitation studies all indicate that the most reliable source identification and quantitation tools 
are the TAS2/Hopane and TAS1/T30 ratios (Tables 1-3). Additional graphical analyses are 
provided in Attachment 1 for the TAS1/T30 Range Finding and Line 6B detectability studies.13   
 
Other diagnostic compounds (e.g., C3-dibenzothiophenes, C3-phenanthrenes) and compound 
classes (e.g., TPH, gravimetric analyses) can be used to confirm/support the identification and 
quantification of L6B oil in sediments. This interpretive method provides a means to reliably 
calculate how much Line 6B oil is present in a given sediment, and if not detected, a procedure to 
estimate on a per sample basis how much Line 6B oil could be present (e.g., Line 6B 
detectability). 
  

13 TAS2/Hopane and TAS1/T30 MDL study field verification results are provided in Attachment 1.   
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The conclusions in this report are based on currently available data. Should additional data or 
information become available to me, or if the analytical data is modified as a result of the on-
going quality assurance reviews, I reserve the right to update this report as needed.  
Please let me know if you have any additional questions concerning the identification and 
quantification of Line 6B oil in Kalamazoo River sediment samples.   
 
Sincerely, 
 

 
 
Gregory S. Douglas, Ph.D. 
Sr. Consultant. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Attachment 1: Additional Supporting Data   
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Table 1.  Spiked and predicted concentrations of Line 6B oil in Kalamazoo Sediment Range 
Finding Study R024. 

 
 
 

Table 2. Spiked and predicted concentrations of Line 6B oil in Kalamazoo Sediment Range 
Finding Study MP35.1. 

 
 

Table 3. Spiked and predicted concentrations of Line 6B oil in the Battle Creek Sediment 
Range Finding Study BC. 

 

 

  

R024 Range Finding Study Results - Predicted L6B Versus Spiked Line 6B
RFS Study ID R024 R024-14 R024-131 R024-268 R024-677 R024-1328 R024-13394
Line 6B Spiked  mg/kg 0 14 131 268 677 1328 13394
TAS2/Hopane QR 0.339 0.366 0.528 0.597 0.688 0.745 0.780
TAS2/Hopane Line 6B Predicted mg/lkg 0 11 134 248 680 1255 12559
TAS1/T30 QR 0.667 0.743 1.987 2.524 3.105 3.634 4.232
TAS1/T30 Line 6B Predicted mg/kg 0 7 147 268 675 1281 13052

MP35.1 Range Finding Study Results - Predicted L6B Versus Spiked Line 6B
RFS Study ID MP35.1 MP35.1-17 MP35.1-167 MP35,1-345 MP35.1-843 MP35.1-1654 MP35.1-17094
Line 6B Spiked  mg/kg 0 17 167 345 843 1654 17094
TAS2/Hopane QR 0.408 0.441 0.499 0.543 0.641 0.712 0.785
TAS2/Hopane Line 6B Predicted mg/kg 0 76 238 438 1056 2054 17011
TAS1/T30 QR 1.326 1.303 1.829 2.219 2.877 3.417 4.368
TAS1/T30 Line 6B Predicted mg/kg 0 9* 200 417 965 1902 17504
 * = Sample reported as ND, value is Line 6B Detectability in PPM.  

Battle Creek Range Finding Study Results - Predicted L6B Versus Spiked Line 6B
RFS Study ID 
Line 6B Spiked  mg/kg 0 16 159 318 795 1569 15749
TAS2/Hopane QR 0.458 0.464 0.495 0.551 0.609 0.678 0.801
TAS2/Hopane Line 6B Predicted mg/kg 0 18 129 400 835 1603 15963
TAS1/T30 QR 1.489 1.835 2.107 2.453 2.705 3.490 4.357
TAS1/T30 Line 6B Predicted mg/kg 0 119 243 479 885 1644 15471

Page 9 
 



Figure 1. GC/FID chromatograms of A) topped Cold Lake Oil sample SO092812CL01 
CL-6B-072223-092710-JPS-KA-001-33_TOPPED versus sediment sample MP10.75DX 
(SEKR1075C702S113012DX) 

 

Figure 2.  PAH and sulfur heterocyclic distribution plot of topped Cold Lake oil (blue bars) 
versus RFS sediment sample R024 (red bars) collected above the Talmadge Creek - 
Kalamazoo River convergence. The Y axis for each sample has been visually adjusted to 
compare the PAH distributions between the two samples. 
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Figure 3. PAH and sulfur heterocyclic distribution plot of topped Cold Lake oil (blue bars) 
versus Line 6B oiled sediment sample MP10.75 DX. The Y axis for each sample has been 
visually adjusted to compare the PAH distributions between the two samples. 

 
 
Figure 4. Triterpane, sterane and tri-aromatic sterane (TAS) biomarker distribution of 
topped Cold Lake oil (blue bars) versus RFS sediment sample R024 (red bars) collected 
above the Talmadge Creek - Kalamazoo River convergence. The differences in the TAS 
distributions between the topped Cold Lake Oil and the reference sediment sample provide 
a means to distinguish between the two sources of hydrocarbons in the Kalamazoo River 
sediments. The Y axis for each sample has been visually adjusted to compare the biomarker 
distributions between the two samples.   
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Figure 5. Triterpane, sterane and tri-aromatic sterane (TAS) biomarker distribution of 
topped Cold Lake oil (blue bars) versus Line 6B oiled sediment sample MP10.75 DX (red 
bars) The Y axis for each sample has been visually adjusted to compare the biomarker 
distributions between the two samples. 
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Figure 6. A&B. Hopane measured versus Hopane added (    ) versus mixing model predicted 
hopane (    ) for R024 Range Finding Study.  C&D. TAS2 measured versus TAS added (    ) 
versus mixing model predicted hopane (    ). The two end member mixing model approach 
calculates the Quantitation Ratio compounds remarkably well.  

 
 
Figure 7.  A&B. Hopane measured versus Hopane added (    ) versus mixing model 
predicted hopane (    ) for MP35.1 Range Finding Study.  C&D. TAS2 measured versus TAS 
added (    ) versus mixing model predicted TAS (   ). The two end member mixing model 
approach calculates the Quantitation Ratio compounds remarkably well.  

  

0

100

200

300

400

0 100 200 300 400

TA
S2

 M
ea

su
re

d

TAS2 Added

R024

0

1000

2000

3000

4000

0 1000 2000 3000 4000

TA
S2

 M
ea

su
re

d

TAS2 Added

R024

0

1000

2000

3000

4000

5000

0 1000 2000 3000 4000 5000

Ho
pa

ne
 M

ea
su

re
d

Hopane Added

R024

0

100

200

300

400

500

0 100 200 300 400 500

Ho
pa

ne
 M

ea
su

re
d

Hopane Added

R024

A C

DB

Expanded Scale Expanded Scale 

0

1000

2000

3000

4000

5000

6000

0 1000 2000 3000 4000 5000 6000

Ho
pa

ne
 M

ea
su

re
d

Hopane Added

MP 35.1

0

300

600

900

0 200 400 600 800

Ho
pa

ne
 M

ea
su

re
d

Hopane Added

MP 35.1

0

1000

2000

3000

4000

5000

0 1000 2000 3000 4000 5000

TA
S2

 M
ea

su
re

d

TAS2 Added

MP 35.1

0

100

200

300

400

500

600

0 100 200 300 400 500

TA
S2

 M
ea

su
re

d

TAS2 Added

MP 35.1

Expanded Scale Expanded Scale 

A

B

C

D

Page 13 
 



Figure 8. A&B. Line 6B oil concentration versus measured TAS2/Hopane (   ) versus mixing 
model predicted TAS2/Hopane (   ) for R024 Range Finding Study.  C&D. Line 6B oil 
concentration versus measured TAS2/Hopane (  ) versus mixing model predicted 
TAS2/Hopane (   ) for MP35.1 Range Finding Study. The two end member mixing model 
approach calculates the Quantitation Ratio compounds remarkably well.  
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Figure 9. Line 6B SEKR0000R024S092112D004 (R024) sediment TAS2/Hopane versus Line 
6B spiking concentration range finding results. The measured TAS2/Hopane ratio in each 
spiked (R024) sample is located where the respective curves cross the X axis. Each sample 
profile is generated using a two end member mixing model based on the TAS2 and Hopane 
concentrations measured in each spiked sample and the measured TAS2 and Hopane 
concentrations in topped Line 6B oil (CL-6B-072223-092710-JPS-KA-001-33_TOPPED).  
Critical Value (CV) is defined by the TAS2/Hopane ratio in the un-spiked R024 reference 
sediment sample. The R024 results were geographically applied to samples between MP2 
and MP15.75.  (See Attachment 1 for corresponding TAS1/T30 plots). 
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Figure 10. Line 6B SEKR0000R024S092112D004 (R024) sediment TAS2/Hopane versus 
Line 6B spiking concentration RFS results. The measured TAS2/Hopane ratio in each 
spiked (R024) sample is located where the respective curves cross the X axis. Each sample 
profile is generated using a two end member mixing model based on the TAS2 and Hopane 
concentrations measured in each spiked sample and the measured TAS2 and Hopane 
concentrations in topped Line 6B oil (CL-6B-072223-092710-JPS-KA-001-33_TOPPED).  
Critical Value (CV) is defined by the TAS2/Hopane ratio in the un-spiked R024 reference 
sediment sample. This figure is an expanded version of Figure 9 designed to compare the 
highest L6B spiking level in the R024 RFS to the predicted Line 6B oil based on the mixing 
model method. The two end member mixing model method provides superior estimates of L6B 
in high concentration samples. (See Attachment 1 for corresponding TAS1/T30 plots) 
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Figure 11. Example of Curve Fitting and Mixing Model calculations for sediment sample 
MP10.75 D009 showing how the RFS Curve Fitting method underestimates the 
concentration of Line 6B oil in the sediment sample. 
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Figure 12. Measured TAS2/Hopane versus spiked Line 6B oil for RFS sediment sample 
R024 (blue line with blue circles) and its associated two end member mixing model (red line) 
showing a close comparison between field data and predicted values. This figure also 
documents the differences observed in field sample Line 6B sensitivity. Samples MP4.25 DX, 
MP5.5 D016, MP5.5 D006, and MP5 DX all are non-detects for Line 6B oil (QR < CV). 
Small amounts of Line 6B oil could be detected in sediment sample MP4.25 DX, however 
large amounts of Line 6B oil would be required before it could be detected in sediment 
sample MP5.5 D016.  Sediment samples MP5.5 D006 and MP5 DX shows how Line 6 
Detectability is calculated at approximately 571 ppm and 77 PPM respectively.   
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Figure 13. Line 6B SEKR3510R018S092112D004 (MP35.1) sediment TAS2/Hopane versus 
Line 6B spiking concentration RFS results. The measured TAS2/Hopane ratio in each 
spiked (MP35.1) sample is located where the respective curves cross the X axis (QR).  Each 
sample profile is generated using a two end member mixing model based on the TAS2 and 
Hopane concentrations measured in each spiked sample and the measured TAS2 and 
Hopane concentrations in topped Line 6B oil (CL-6B-072223-092710-JPS-KA-001-
33_TOPPED).  Critical Value (CV) is defined by the TAS2/Hopane ratio in the un-spiked 
MP35.1 reference sediment sample. The MP35.1 results were geographically applied to 
samples between Battle Creek (MP16.5) and MP39.75.  (See Attachment 1 for 
corresponding TAS1/T30 plots) 
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Figure 14. Line 6B SEKR3510R018S092112D004 (MP35.1) sediment TAS2/Hopane versus 
Line 6B spiking concentration RFS results. The measured TAS2/Hopane ratio in each 
spiked (MP35.1) sample is located where the respective curves cross the X axis (QR).  Each 
sample profile is generated using a two end member mixing model based on the TAS2 and 
Hopane concentrations measured in each spiked sample and the measured TAS2 and 
Hopane concentrations in topped Line 6B oil (CL-6B-072223-092710-JPS-KA-001-
33_TOPPED). Critical Value (CV) is defined by the TAS2/Hopane ratio in the un-spiked 
MP35.1 reference sediment sample. The MP35.1 results were geographically applied to 
samples between Battle Creek (MP16.5) and MP39.75.  This figure is an expanded version 
of Figure 13 designed to compare the highest L6B spiking level in the MP35.1 RFS to the 
predicted Line 6B oil based on the mixing model method.  The two end member mixing model 
method provides superior estimates of L6B in high concentration samples. (See Attachment 1 
for corresponding TAS1/T30 plots). 
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Figure A1-1. Line 6B SEBC0000L012S092112D004  (BC) sediment TAS2/Hopane versus 
Line 6B spiking concentration range finding results. The measured TAS2/Hopane ratio in 
each spiked (BC) sample is located where the respective curves cross the X axis.  Each 
sample profile is generated using a two end member mixing model based on the TAS2 and 
Hopane concentrations measured in each spiked sample and the measured TAS2 and 
Hopane concentrations in topped Line 6B oil (CL-6B-072223-092710-JPS-KA-001-
33_TOPPED).  Critical Value (CV) is defined by the TAS2/Hopane ratio in the un-spiked 
BC reference sediment sample.  
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Figure A1-2.  Line 6B SEKR0000R024S092112D004 (R024) sediment TAS1/T30 versus Line 
6B spiking concentration range finding results. The measured TAS1/T30 ratio in each 
spiked (R024) sample is located where the respective curves cross the X axis. Each sample 
profile is generated using a two end member mixing model based on the TAS1 and T30 
concentrations measured in each spiked sample and the measured TAS1 and T30 
concentrations in topped Line 6B oil (CL-6B-072223-092710-JPS-KA-001-33_TOPPED).  
Critical Value (CV) is defined by the TAS1/T30 ratio in the un-spiked R024 reference 
sediment sample. The R024 results were geographically applied to samples between MP2 
and MP15.75. 
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Figure A1-3. Line 6B SEKR0000R024S092112D004 (R024) sediment TAS1/T30 versus Line 
6B spiking concentration RFS results. The measured TAS1/T30 ratio in each spiked (R024) 
sample is located where the respective curves cross the X axis.  Each sample profile is 
generated using a two end member mixing model based on the TAS1 and T30 
concentrations measured in each spiked sample and the measured TAS1 and T30 
concentrations in topped Line 6B oil (CL-6B-072223-092710-JPS-KA-001-33_TOPPED).  
Critical Value (CV) is defined by the TAS1/T30 ratio in the un-spiked R024 reference 
sediment sample. This figure is an expanded version of Figure A1-2 designed to compare the 
highest L6B spiking level in the R024 RFS to the predicted Line 6B oil based on the mixing 
model method. The two end member mixing model method provides superior estimates of L6B 
in high concentration samples.  
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Figure A1-4. Line 6B SEKR3510R018S092112D004 (MP35.1) sediment TAS1/T30 versus 
Line 6B spiking concentration RFS results. The measured TAS1/T30 ratio in each spiked 
(MP35.1) sample is located where the respective curves cross the X axis (QR). Each sample 
profile is generated using a two end member mixing model based on the TAS1 and T30 
concentrations measured in each spiked sample and the measured TAS1 and T30 
concentrations in topped Line 6B oil (CL-6B-072223-092710-JPS-KA-001-33_TOPPED).  
Critical Value (CV) is defined by the TAS1/T30 ratio in the un-spiked MP35.1 reference 
sediment sample. The MP35.1 RFS results were geographically applied to samples between 
Battle Creek (MP16.5) and MP39.75.   
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Figure A1-5. Line 6B SEKR3510R018S092112D004 (MP35.1) sediment TAS1/T30 versus 
Line 6B spiking concentration RFS results. The measured TAS1/T30 ratio in each spiked 
(MP35.1) sample is located where the respective curves cross the X axis (QR).  Each sample 
profile is generated using a two end member mixing model based on the TAS1 and T30 
concentrations measured in each spiked sample and the measured TAS1 and T30 
concentrations in topped Line 6B oil (CL-6B-072223-092710-JPS-KA-001-33_TOPPED).  
Critical Value (CV) is defined by the TAS1/T30 ratio in the un-spiked MP35.1 reference 
sediment sample. The MP35.1 results were geographically applied to samples between 
Battle Creek (MP16.5) and MP39.75.  This figure is an expanded version of Figure A1-4 
designed to compare the highest L6B spiking level in the MP35.1 RFS to the predicted Line 
6B oil based on the mixing model method.  The two end member mixing model method 
provides superior estimates of L6B in high concentration samples. 
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Figure A1-6. Line 6B SEBC0000L012S092112D004 (Battle Creek) sediment TAS1/T30 
versus Line 6B spiking concentration RFS results. The measured TAS1/T30 ratio in each 
spiked (BC) sample is located where the respective curves cross the X axis (QR). Each 
sample profile is generated using a two end member mixing model based on the TAS1 and 
T30 concentrations measured in each spiked sample and the measured TAS1 and T30 
concentrations in topped Line 6B oil (CL-6B-072223-092710-JPS-KA-001-33_TOPPED).  
Critical Value (CV) is defined by the TAS1/T30 ratio in the un-spiked BC reference 
sediment sample. 
 

 
 

  

-2000

-1800

-1600

-1400

-1200

-1000

-800

-600

-400

-200

0

200

400

600

800

1000

1200

1400

1600

1800

2000

0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00

Li
ne

 6
B 

O
Il 

m
g/

kg
 S

ed
im

en
t 

TAS1/T30  

Sediment Batttle Creek TAS1/T30 Line 6B Sensitivity & Quantitation Analysis - Range Finding Study Method 
Verification 

BC RFS 0 PPM L6B BC RFS 16 PPM L6B BC RFS 159 PPM L6B BC RFS 318 PPM L6B

BC RFS 795 Line 6B BC RFS 1569  Line 6B BC 17063 PPM L6B"

CV = 1.5

Page 27 
 



Figure A1-7 Line 6B SEBC0000L012S092112D004 (Battle Creek) sediment TAS1/T30 
versus Line 6B spiking concentration RFS results. The measured TAS1/T30 ratio in each 
spiked (BC) sample is located where the respective curves cross the X axis (QR). Each 
sample profile is generated using a two end member mixing model based on the TAS1 and 
T30 concentrations measured in each spiked sample and the measured TAS1 and T30 
concentrations in topped Line 6B oil (CL-6B-072223-092710-JPS-KA-001-33_TOPPED).  
Critical Value (CV) is defined by the TAS1/T30 ratio in the un-spiked BC reference 
sediment sample. This figure is an expanded version of Figure A1-6 designed to compare the 
highest L6B spiking level in the BC RFS to the predicted Line 6B oil based on the mixing 
model method.  The two end member mixing model method provides superior estimates of L6B 
in high concentration samples. 
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Figure A1-8.  Sediment reference sample SEKR0000R024S092112D004 (R024) 
TAS2/Hopane Method Detection Limit Study results.  These reference sediments were 
spiked with between 271-272 mg/kg dry wt. Line 6B oil. The MDL study results provide 
additional information concerning the utility and field verification of the TAS2/Hopane 
mixing model method to determine the Line 6B oil concentration in Kalamazoo River 
sediment.   
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Figure A1-9.  Sediment reference sample SEKR0000R024S092112D004 (R024) TAS1/T30 
Method Detection Limit Study results.  Sediments were spiked with between 271-272 mg/kg 
dry wt. Line 6B oil.  The MDL Study results provide additional information concerning the 
utility and field verification of the TAS1/T30 mixing model method to determine the Line 
6B oil concentration in Kalamazoo River sediment.   

 
 

 

 

  

-1000

-800

-600

-400

-200

0

200

400

600

800

1000

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0

Li
ne

 6
B 

O
Il 

m
g/

kg
 S

ed
im

en
t 

TAS2/Hopane  

Sediment R024  TAS1/T30 Method Detection Limit Study 

R024 RFS 0 PPM L6B R024  RFS Field Data R024 MDL1 R024 MDL2 R024 MDL3

R024  MDL4 R024  MDL5 R024 MDL6 R024  MDL7

CV = 0.67

Page 30 
 



Figure A1-10. Sediment reference sample SEKR3510R018S092112D004 (MP35.1) 
TAS2/Hopane Method Detection Limit Study results.  Sediments were spiked with between 
318-319 mg/kg dry wt Line 6B oil.  The MDL Study results provide additional information 
concerning the utility and field verification of the TAS2/Hopane mixing model method to 
determine the Line 6B oil concentration in Kalamazoo River sediment.   
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Figure A1-11. Sediment reference sample SEKR3510R018S092112D004 (MP35.1) 
TAS1/T30 Method Detection Limit Study results. Sediments were spiked with between 318-
319 mg/kg dry wt. Line 6B oil. The MDL study results provide additional information 
concerning the utility of the TAS1/T30 mixing model approach to determine the Line 6B oil 
concentration in Kalamazoo River sediment.   
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Figure A1-12. Sediment reference sample SEBC0000L012S092112D004 (Battle Creek) 
Method Detection Limit Study results. Sediments were spiked with between 345-346 mg/kg 
dry wt. Line 6B oil.  There results provide additional information concerning the utility of 
the TAS2/Hopane mixing model approach to determine the Line 6B oil concentration in 
Kalamazoo River sediment.   
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Figure A1-13. Sediment reference sample SEBC0000L012S092112D004 (Battle Creek) 
TAS1/T30 Method Detection Limit Study results. Sediments were spiked with between 345-
346 mg/kg dry wt. Line 6B oil. The results provide additional information concerning the 
utility of the TAS1/T30 mixing model approach to determine the Line 6B oil concentration 
in Kalamazoo River sediment.   
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Figure A1-14.  Comparison of TAS2/Hopane versus TAS1/T30 predicted Line 6B oil in 
Range Finding Study samples R024, MP35.1 and Battle Creek.  The data show that both 
methods provide comparable results across the three sediment types.   
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 Consultants in Chemistry & Environmental Science 
290 South Wagner Road, Ann Arbor, Michigan  48103    Tel 734/995-0995    Fax 734/995-3731 

 
TECHNICAL MEMORANDUM 

 
 
To:   Dave Bareham, Enbridge Energy 
 
From: Philip B. Simon 
 Peter M. Simon 
 
Date: March 19, 2013 
 
Re: Line 6B Oil Quantification Concentration Term - Update 
 
 
OBJECTIVES 
 
 Over the past six months we have been working to develop a method for quantifying Line 
6B release-related oil residues (L6B) in sediment and other environmental media against a 
complex background mixture of other hydrocarbons and related substances which occur at 
specific locations in the Kalamazoo River (KR), including locations downstream from the 
confluence with the Battle Creek River (BCR) down to Morrow Dam.  This is a complicated task 
because of the elevated background levels of both pyrogenic and non-L6B petrogenic residues.  
The L6B concentrations determined from this effort will be used in the concentration term of 
quantification calculations for residual L6B oil in the system.  Inappropriate consideration of 
background can result in positive bias in the calculations and overstated L6B residual 
concentrations. 
 
 
QUANTIFICATION STRATEGY 
 
 We have discussed our strategy for residual L6B quantification with Gregg Douglas of 
NewFields LLC, and others, on numerous chemists’ calls since August last year.  The 
components of this determination are summarized as follows: 
 
 Multiple Lines of Evidence Approach  – Because of the multiplicity of 

hydrocarbons sources to the Kalamazoo River watershed during an 
industrialization period spanning more than 100 years, as well as the complexity 
of the hydrologic/geomorphologic regime, a multiple-lines-of evidence approach 
must be used in an analysis of this type.  The lines of evidence we have 
considered here include: 

 
• River geomorphology 
• River hydrology 
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• Spatial distribution of contaminants (lateral and vertical) 
• Gravimetric mass of solvent extractable residue (Residue on Evaporation) 
• Total Petroleum Hydrocarbons profile of extractable residue (TPH) 
• Parent and alkyl-substituted polynuclear aromatic hydrocarbon composition 

of extractable residue (APAHs) 
• Biomarker composition of extractable residue (Biomarkers) 
• Multivariate cross-plots of chemical indicators and diagnostic ratios 
 
Findings from the evaluation of these independent lines of evidence have been 
used to cross-check each other and identify problem areas in the overall analysis.  
 
 
Chemical Indicators for L6B Oil  – To calculate the concentration of residual 
L6B oil in each sample, indicator chemicals were identified from compositional 
analysis of several L6B oils, including the two virgin crudes that transit through 
the pipeline, “Cold Lake” (CL), and “Western Canadian Select” (WCS), two 
“recovered oils” collected shortly after the July 2010 release, “OLKR” and 
“OLXX”, and a synthetically weathered oil used for laboratory spiking studies, 
“Topped CL”. 
 
Suitable indicator chemicals were evaluated based upon the following criteria: 
 
• sufficient relative abundance in the sources oils to provide reliable analytical 

data, which is particularly important given the single-ion-monitoring (SIM) 
nature of the data 

• low relative abundance in background sediments of the Kalamazoo River and 
Battle Creek River 

• molecular size and structure minimizing potential for losses due to 
“weathering” by all relevant environmental processes 

 
A series of three and four ring APAH compounds meeting these criteria were 
evaluated, and of these two were chosen, C3DBT and C4DBT.  These two 
compounds are present in relatively high concentrations in the L6B source oils  
(330 and 232 ppm respectively in “OLKR”; 425 and 281 ppm respectively in 
“Topped CL”).  They are relatively minor components in pyrogenic residues 
found in background sediments of the Kalamazoo River and Battle Creek River.  
Both compounds have minimal weathering rates for the conditions occurring in 
these river systems. 
 
 
Chemical Indicators for Pyrogenic Background – Sediments and other 
environmental media of the Kalamazoo River contain significant contamination 
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of hydrocarbons from pyrogenic sources, originating from current and past urban 
runoff, and discharges from historic “manufactured gas” operations.  At many 
locations, these pyrogenic background hydrocarbons are responsible for large 
percentages of the extractable residue and TPH, often in the thousands of ppm 
dry weight.  In some sediment samples, the concentration of pyrogenic 
hydrocarbon background exceeds 10,000 mg/kg dry weight. 
 
The chemical indicators for L6B, C3DBT and C4DBT, are found as minor 
components in this pyrogenic hydrocarbon background.  However, if the 
pyrogenic background concentration is high enough, there will be enough 
C3DBT and C4DBT found to calculate a L6B concentration even when there is 
no L6B oil present.  To correct this, a pyrogenic background correction was 
developed using chemical indicators that are major components in the pyrogenic 
residue but absent, or found only at trace levels, in the L6B oils.  These 
indicators must also be resistant to weathering, at rates comparable to C3DBT 
and C4DBT. 
 
Four compounds - anthracene, fluoranthene, pyrene and chrysene – are useful for 
this purpose.  They are consistently found at relatively high concentrations in 
pyrogenic residue, but only trace concentrations, if at all, in L6B source oils (less 
than 25 ppm, all L6B oils).  Of these four compounds, fluoranthene and pyrene 
are found in the highest relative abundance in pyrogenic hydrocarbon 
background of the Kalamazoo River and Battle Creek River sediments, so these 
two compounds were selected to correct for pyrogenic background contribution 
in the C3DBT and C4DBT calculations for L6B.  The concentration of the 
pyrogenic indicator (e.g. fluoranthene) in the sample is used as a measure of the 
total pyrogenic hydrocarbon background content, and that is converted to the 
C3DBT and C4DBT contribution attributable to that pyrogenic background.  The 
details of this calculation were presented in our November 6, 2012 technical 
memorandum.  
 
 

 Chemical Indicators for Petrogenic Background - Sediments and other 
environmental media of the Kalamazoo River contain significant contamination 
of hydrocarbons from petrogenic sources other than the L6B release.  These 
petroleum hydrocarbons originate from current and past urban runoff, and 
discharges from commercial and industrial facilities. At many locations, these 
non-L6B petrogenic hydrocarbons are responsible for large percentages of the 
solvent extractable residue and TPH, often in the thousands of ppm dry weight.  
The C3DBT and C4DBT indicators can distinguish L6B hydrocarbons from 
other petroleum residues so long as those two sulfur-containing APAHs do not 
occur in those petroleum residues.  However, where they do occur, these non-
L6B petroleum hydrocarbons will be included in the calculations as if they 
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actually were derived from L6B, and the resulting L6B concentration data will be 
positively biased.  
 
To apportion the petrogenic residue between L6B and non-L6B sources, a 
number of diagnostic ratio indicators were developed using the biomarker data.  
To date, four compounds have been used for this purpose, T19 (hopane), T30 
(30,31-trishomohopane-22S), TAS1 (C26,20R+C27,20S triaromatic steroid) and 
TAS2 (C28,20S triaromatic steroid).  While all four are commonly present in 
virtually all petroleum sources, including L6B, they occur at different relative 
abundance depending on the crude oil source.  In particular, the ratio of the two 
TAS compounds, TAS1/TAS2, is notably different between L6B and the 
petrogenic background residues in sediments of both the Kalamazoo River and 
the Battle Creek River. 
 
The use of diagnostic ratios using these biomarker compounds to apportion 
petrogenic sources was evaluated in studies conducted to evaluate the suitability 
of the analytical methods to detect L6B.  These two studies, the Range Finding 
Study and the MDL Study, were conducted on the following three relatively un-
impacted sediment matrices: 
 

SEKR0000R024-D004 (Kalamazoo River background) 
SEBC0000L012-D004 (Battle Creek River background) 
SEKR3510R018-D004 Kalamazoo River background, downstream of 
confluence with Battle Creek River) 

   
The specific objective of these two studies was to establish the concentrations 
below which indicator compound and diagnostic ratio data are not reliable to 
measure L6B. 

 
The two studies verified that within the range of matrices and petrogenic residue 
concentrations evaluated, the three following biomarker diagnostic ratios were 
useful to determine low level concentrations of L6B in sediments: 
 

TAS1/T30 
TAS2/T19 
TAS1/TAS2 

 
Measured concentrations for these study results are included in the attached table 
along with true values for the spiking levels.  Correlation between measured 
values and spiking concentrations is very good in all three matrices at spiking 
concentrations above 100 ppm.  Regression analysis statistics from these study 
results indicate that these three diagnostic ratios can be used for direct calibration 
calculations of L6B for samples with hydrocarbon background up to 
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approximately 1,500 ppm (Extract Residue Upon Evaporation, mg/kg dry 
weight).  Beyond a 1,500 ppm background concentration, L6B concentrations 
from these biomarker diagnostic ratios cannot reliably be determined without 
further spiking studies because the spiking level response curves are not linear.  
However, calculated values for such samples can be considered “Lower Bound” 
estimates for L6B concentrations, to be used with independently calculated L6B 
concentrations using C3DBT and C4DBT. 

 
 

RESULTS 
 
 The attached table presents our findings to date, including all 443 sediment samples 
collected for the oil quantification task, plus 39 spiked samples from the Range Finding and 
MDL studies.  As agreed with NewFields, “Topped CL” was used as the L6B reference oil, and 
its composition was used in these quantitation calculations where a L6B reference was required.  
All indicators used in the quantitation of L6B are relatively resistant to biodegradation and other 
pathways for environmental weathering.  As such, these numbers represent a reasonable estimate 
of the residual L6B oil present at a given location at the time of sample collection, and today. 
 

In our table, the biomarker-derived concentrations (TAS1/T30 and TAS2/T19) should be 
considered the lower bound estimate of the L6B residual concentration, and the alkyl PAH-
derived concentrations (C3DBT/C4DBT) should be considered the upper bound estimate of L6B 
residual concentration.  There are a few instances in the table where the two values are reversed 
because the numbers are so close and uncertainty in the underlying values used in these two 
completely independent means of calculating L6B render them essentially the same. 

 
There is one instance in our table, SEKR1950C501S042612DX, where the biomarker-

derived number greatly exceeds the C3DBT/C4DBT number (2,962 versus 459 mg/kg, 
respectively), and also greatly exceeds the TPH and Extract Residue Upon Evaporation (748 and 
1370 mg/kg, respectively).  This location is at Mile Post 19.50, downstream from the confluence 
with the BCR.  It is a very good example of why the biomarker data solely should not be relied 
upon in determining L6B concentrations.  The biomarker and APAH cross plots and diagnostic 
ratio plots for this sample below illustrate this. 
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Cross Plots of Weight Percent and Select Source Diagnostic Chemical Ratios 
Matrix: Bulk Sediment Reach: Kalamazoo River Mile Post: 19.50 
Sample: SEKR1950C501S042612DX 
 

Biomarkers  

 
 
 

Alkyl PAHs (3-6 Rings)   

 
 
 
A review of the biomarker cross plots and diagnostic ratio plots (TAS1/T30 and 

TAS2/T19) suggests the petrogenic residue in this sample is primarily L6B (90+ percent).  
However, the alkyl PAH cross plots and diagnostic ratios reveal this cannot be the case.  They 
indicate that while L6B is likely present in this sample, it constitutes less than half the petrogenic 
residue, and significantly less than half the extractable residue.  In this way, a match in the 
biomarker data is a necessary condition to identify L6B residue, but is not necessarily sufficient 
to conclude the residue is L6B.  For the same reason, L6B concentration data based upon 
biomarkers must be confirmed by other independent lines of evidence. 
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ADDITIONAL L6B CHEMICAL INDICATORS 
  

Note that we believe that some positively biased results for L6B residuals remain in this 
data set because of the elevated and significantly variable petrogenic background in both the 
Kalamazoo River and Battle Creek River sediments.  These non-L6B petrogenic residues contain 
the same alkyl PAHs and biomarkers used in these calculations (C3DBT, C4DBT, T19, T30, 
TAS1, TAS2) and therefore are included, to varying degrees, in the calculated concentrations of 
L6B.  This results in a positive bias. 

 
We currently believe the best way to resolve this positive bias is to add diamonoid biomarker 
compounds (e.g. adamantanes and diamantanes) in the analysis of sediments, sheens and other 
media, and incorporate them into the multi-parameter mixing model for calculation of L6B 
residuals.  These diamonoids are found in substantially higher relative abundance in Alberta tar 
sand crudes as compared to other crude oils, and therefore are much more useful in identifying 
L6B residues when compared to conventional biomarkers such as hopanes (T19 and T30) and 
triaromatic steroids (TAS1 and TAS2), which are relatively ubiquitous in crude oils from all 
sources. 



Subsample 
Wet Weight Total Solids

Total 
Extract 
Mass

Extract Residue 
Upon 

Evaporation
TPH as n‐
Alkanes

TPH as 
OLKR

TPH as 
Topped CL

Apparent L6B conc, 
Pyro (Fluoranthene) 

corrected

Apparent L6B conc, 
Pyro (Pyrene) 
corrected

Line 6B Spiking 
Concentration 
as Topped CL

Lower Bound 
(TAS1/T30 

and 
TAS2/T19)

Upper Bound 
(C3DBT and 
C4DBT)

Mile Post ID Matrix (g) (%) (mg) (mg/kg) mg/kg (mg/kg) mg/kg (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Kalamazoo River Background
KZ‐bkgr SEKR0000C019S022312D004 Sediment 15.8 15.7 14.0 5673 6130 22537 13297 319 422 <52 370
KZ‐bkgr SEKR0000L020S022312D004 Sediment 12.4 21.3 14.2 5388 1210 4449 2625 202 319 <52 260
KZ‐bkgr SEKR0000L021S022312D004 Sediment 10.9 18.7 13.5 6650 1560 5735 3384 182 269 <52 226

Marshall Impoundment
KZ‐bkgr SEKR0000R022D022212D004 Sediment 10.9 33.5 15.2 4167 879 3232 1907 ND ND <52 ND
KZ‐bkgr SEKR0000R022S022212D004 Sediment 10.5 25.0 13.1 4985 965 3548 2093 1 ND <52 <52
KZ‐bkgr SEKR0000C023S022212D004 Sediment 10.4 23.2 17.0 7004 1450 5331 3145 109 88 <52 99
KZ‐bkgr SEKR0000R024S022012D004 Sediment 10.4 59.0 9.9 1611 250 919 542 ND ND <52 ND
KZ‐bkgr SEKR0000R024AS121312D006 Sediment 16.0 78.2 3.7 295 90 331 195 17 6 ND <52
KZ‐bkgr SEKR0000R024AD121312D010 Sediment 15.5 79.0 5.3 432 95 350 206 23 4 ND <52
KZ‐bkgr SEKR0000R024AS121312D010 Sediment 15.1 79.5 4.6 386 97 358 211 21 ND ND <52
KZ‐bkgr SEKR0000R024AS121312D013 Sediment 15.2 74.6 8.3 734 225 827 488 20 ND <52 <52
KZ‐bkgr SEKR0000R024S092112D004 Sediment 15.1 74.4 7.7 685 57 209 123 ND ND 0 ND ND
KZ‐bkgr SEKR0000R024S092112D004_RFS1 Sediment 15.0 74.4 6.0 537 114 419 247 6 ND 13 ND <52
KZ‐bkgr SEKR0000R024S092112D004_RFS2 Sediment 15.6 74.4 9.8 850 138 507 299 152 102 130 140 127
KZ‐bkgr SEKR0000R024S092112D004_RFS3 Sediment 15.2 74.4 11.1 982 191 702 414 236 224 265 274 230
KZ‐bkgr SEKR0000R024S092112D004_RFS4 Sediment 15.1 74.4 21.0 1865 566 2081 1228 668 606 668 626 637
KZ‐bkgr SEKR0000R024S092112D004_RFS5 Sediment 15.2 74.4 21.4 1895 604 2221 1310 1286 1286 1326 1356 1286
KZ‐bkgr SEKR0000R024S092112D004_RFS6 Sediment 15.1 74.4 144.7 12902 5320 19559 11540 14336 14208 13378 12776 14272
KZ‐bkgr SEKR0000R024S092112D004_MDL1 Sediment 15.0 74.4 8.7 780 196 721 425 387 397 268 291 392
KZ‐bkgr SEKR0000R024S092112D004_MDL2 Sediment 15.0 74.4 9.9 887 224 824 486 421 408 268 287 415
KZ‐bkgr SEKR0000R024S092112D004_MDL3 Sediment 15.0 74.4 9.4 843 225 827 488 440 421 268 275 431
KZ‐bkgr SEKR0000R024S092112D004_MDL4 Sediment 15.1 74.4 10.1 900 253 930 549 377 382 268 512 380
KZ‐bkgr SEKR0000R024S092112D004_MDL5 Sediment 15.1 74.4 9.6 856 246 904 534 385 390 268 263 387
KZ‐bkgr SEKR0000R024S092112D004_MDL6 Sediment 15.0 74.4 9.4 845 257 945 557 401 408 269 301 405
KZ‐bkgr SEKR0000R024S092112D004_MDL7 Sediment 15.0 74.4 11.2 1003 275 1011 597 395 399 269 259 397

Talmadge Creek
TC‐bkgr SETC0000C210S022412D004 Sediment 20.4 32.6 15.8 2367 328 1206 711 15 24 <52 <52

Kalamazoo River
3.25 SEKR0325C701S072512DX Sediment 10.2 56.8 7.0 1221 368 1353 798 ND ND <52 ND
3.25 SEKR0325C701S072512D002 Sediment 15.1 71.4 38.9 3616 1490 5478 3232 ND ND <52 ND
3.35 SEKR0335R001S022112D004 Sediment 10.8 59.8 5.1 793 623 2290 1351 328 ND <52 328
4.00 SEKR0400C701S072512DX Sediment 10.2 66.2 4.4 651 145 533 315 ND 7 ND 7
4.00 SEKR0400C701S072512D003 Sediment 15.0 53.7 7.0 863 282 1037 612 269 400 216 335
4.25 SEKR0425C701S072512DX Sediment 5.9 29.6 8.9 5109 1890 6949 4100 690 644 <52 667
4.25 SEKR0425C701S072512D007 Sediment 8.4 45.2 10.6 2808 981 3607 2128 476 471 <52 474

Line 6B Oil Quantification Summary
Enbridge Line 6B Pipeline Release

Marshall, Michigan
March 19, 2013

C3DBT C4DBT
Estimated Line 6B 
ConcentrationsOil Concentration by TPH

Sample Information

Page 1 of 13

NOTES: 
(1) Line 6B concentration from C3DBT and C4DBT indicator represents the theoretical maximum and assumes all petrogenic oil is from Line 6B. 
(2) ND indicates compound was not detected by the laboratory above the compound method detection limit and therefore a ratio could not be calculated. 
(3) Line 6B detection limit from MDL Study determined to be 52 mg/kg in Kalamazoo River sediments upstream from confluence with Battle Creek River (MP16). 
Line 6B detection from MDL Study determined to be 113 mg/kg in Kalamazoo River sediments downstream of the Battle Creek River Confluence (MP16).



Subsample 
Wet Weight Total Solids

Total 
Extract 
Mass

Extract Residue 
Upon 

Evaporation
TPH as n‐
Alkanes

TPH as 
OLKR

TPH as 
Topped CL

Apparent L6B conc, 
Pyro (Fluoranthene) 

corrected

Apparent L6B conc, 
Pyro (Pyrene) 
corrected

Line 6B Spiking 
Concentration 
as Topped CL

Lower Bound 
(TAS1/T30 

and 
TAS2/T19)

Upper Bound 
(C3DBT and 
C4DBT)

Mile Post ID Matrix (g) (%) (mg) (mg/kg) mg/kg (mg/kg) mg/kg (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Line 6B Oil Quantification Summary
Enbridge Line 6B Pipeline Release

Marshall, Michigan
March 19, 2013

C3DBT C4DBT
Estimated Line 6B 
ConcentrationsOil Concentration by TPH

Sample Information

4.25 SEKR0425C702S112812DX Sediment 10.1 75.7 2.2 283 94 344 203 12 17 ND <52
4.25 SEKR0425C702D112812D005 Sediment 10.0 70.5 5.0 715 165 607 358 102 54 <52 78
4.25 SEKR0425C702S112812D005 Sediment 10.6 69.4 5.2 710 222 816 482 80 70 <52 75
4.25 SEKR0425C702S112812D009 Sediment 15.1 79.4 3.1 261 60 221 130 14 13 ND <52
4.25 SEKR0425C702S112812D019 Sediment 15.6 38.0 30.8 5212 2010 7390 4360 1212 1206 <52 1209

Ceresco Impoundment
4.75 SEKR0475C701S072612DX_reanalyzed Sediment 7.7 50.9 5.6 1428 ND ND ND ND ND <52 ND
4.75 SEKR0475C701S072612D004 Sediment 17.2 42.8 8.6 1165 163 599 354 10 10 ND <52
4.75 SEKR0475C701S072612D008 Sediment 17.0 39.4 7.3 1085 98 362 213 7 ND ND <52
4.75 SEKR0475C701S072612D017 Sediment 17.5 49.2 3.3 381 79 289 170 4 ND ND <52
4.75 SEKR0475C702S072612DX_reanalyzed Sediment 8.1 53.9 5.5 1261 ND ND ND 22 4 <52 <52
4.75 SEKR0475C702S072612D005 Sediment 16.9 75.9 5.9 461 118 434 256 18 10 <52 <52
4.75 SEKR0475C702S072612D009 Sediment 17.7 75.0 6.2 469 140 515 304 50 28 <52 <52
4.75 SEKR0475C702S072612D013 Sediment 16.9 68.9 12.5 1069 382 1404 829 ND ND <52 ND
5.00 SEKR0500C701S112912DX Sediment 11.6 29.0 17.5 5236 988 3632 2143 163 238 <52 200
5.00 SEKR0500C701D112912D006 Sediment 15.3 50.3 19.3 2508 669 2460 1451 180 184 <52 182
5.00 SEKR0500C701S112912D006 Sediment 15.3 50.1 30.6 4005 1460 5368 3167 ND ND <52 ND
5.00 SEKR0500C701S112912D012 Sediment 15.7 37.8 34.5 5824 2640 9706 5727 2019 1166 <52 1592
5.00 SEKR0500C702S112812DX Sediment 9.8 54.7 10.5 1950 399 1467 866 112 138 <52 125
5.00 SEKR0500C702S112812D007 Sediment 30.1 22.0 13.8 2077 158 581 343 11 18 ND <52
5.00 SEKR0500C702D112812D013 Sediment 30.2 27.1 15.8 1924 169 621 367 ND ND ND ND
5.00 SEKR0500C702S112812D013 Sediment 30.1 25.1 18.0 2384 182 669 395 8 ND ND <52
5.10 SEKR0510C001D022112D004 Sediment 10.2 32.0 16.3 5005 1710 6287 3709 621 620 <52 621
5.10 SEKR0510C001S022112D004 Sediment 10.2 33.5 15.9 4641 1570 5772 3406 799 818 114 809
5.25 SEKR0525C702S112812DX Sediment 5.3 32.1 10.7 6311 1530 5625 3319 1950 2300 139 2125
5.25 SEKR0525C702S112812D006 Sediment 8.1 34.8 13.0 4603 1100 4044 2386 911 852 <52 881
5.25 SEKR0525C702S112812D011 Sediment 8.1 33.0 16.9 6286 2840 10441 6161 847 1071 <52 959
5.25 SEKR0525C702S112812D016 Sediment 8.1 31.0 28.6 11388 6360 23382 13796 1526 2031 <52 1778
5.25 SEKR0525C702S112812D020 Sediment 8.2 29.7 30.6 12572 7180 26397 15575 2733 3163 52 2948
5.25 SEKR0525C702S112812D024 Sediment 8.5 31.0 19.4 7310 3020 11103 6551 4052 2803 <52 3428
5.50 SEKR0550C701D072612DX Sediment 10.6 23.5 13.0 5198 1340 4926 2907 358 372 <52 365
5.50 SEKR0550C701S072612DX_reanalyzed Sediment 10.6 23.5 5.3 2116 ND ND ND 272 189 <52 231
5.50 SEKR0550C701S072612D005 Sediment 15.0 34.3 18.6 3610 1150 4228 2495 595 559 <52 577
5.50 SEKR0550C701S072612D010 Sediment 15.3 40.1 16.3 2658 482 1772 1046 240 ND ND 240
5.50 SEKR0550C702S112912DX Sediment 10.4 30.8 17.7 5534 1540 5662 3341 378 583 <52 480
5.50 SEKR0550C702D112912D006 Sediment 16.5 32.8 30.9 5701 1850 6801 4013 760 931 57 845
5.50 SEKR0550C702S112912D006 Sediment 16.1 34.9 27.4 4862 1570 5772 3406 616 733 <52 674
5.50 SEKR0550C702S112912D011 Sediment 16.4 37.6 33.9 5510 2410 8860 5228 505 576 <52 541
5.50 SEKR0550C702S112912D015 Sediment 16.2 31.4 81.3 16024 10400 38235 22560 1975 2655 <52 2315
5.50 SEKR0550C702S112912D019 Sediment 15.7 38.2 34.6 5779 2640 9706 5727 629 853 <52 741
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NOTES: 
(1) Line 6B concentration from C3DBT and C4DBT indicator represents the theoretical maximum and assumes all petrogenic oil is from Line 6B. 
(2) ND indicates compound was not detected by the laboratory above the compound method detection limit and therefore a ratio could not be calculated. 
(3) Line 6B detection limit from MDL Study determined to be 52 mg/kg in Kalamazoo River sediments upstream from confluence with Battle Creek River (MP16). 
Line 6B detection from MDL Study determined to be 113 mg/kg in Kalamazoo River sediments downstream of the Battle Creek River Confluence (MP16).
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5.50 SEKR0550C703S112712DX Sediment 11.5 40.7 21.0 4469 1090 4007 2364 422 507 <52 464
5.50 SEKR0550C703S112712D006 Sediment 15.6 42.5 24.8 3747 1370 5037 2972 426 479 <52 453
5.50 SEKR0550C703S112712D011 Sediment 15.3 32.1 20.1 4082 1750 6434 3796 403 482 <52 442
5.50 SEKR0550C703S112712D016 Sediment 9.9 31.6 36.6 11742 7690 28272 16681 1453 1804 <52 1628
5.50 SEKR0550C703S112712D019 Sediment 15.6 34.8 43.4 8015 4080 15000 8850 1124 1322 <52 1223
5.50 SEKR0550C703S112712D022 Sediment 16.3 33.1 30.3 5604 2270 8346 4924 626 793 <52 710
5.50 SEKR0550C704S112812D006 Sediment 8.8 42.3 11.1 3000 1190 4375 2581 777 675 55 726
5.50 SEKR0550C704S112812DX Sediment 9.4 46.7 15.4 3508 1090 4007 2364 956 864 94 910
5.50 SEKR0550C704S112812D011 Sediment 8.5 35.0 21.5 7272 3810 14007 8265 784 880 <52 832
5.50 SEKR0550C704S112812D016 Sediment 8.9 34.0 38.8 12764 8730 32096 18937 2080 2764 <52 2422
5.50 SEKR0550C704S112812D020 Sediment 10.0 32.9 17.8 5421 2670 9816 5792 729 837 <52 783
5.50 SEKR0550C705D112712D016 Sediment 16.3 18.1 7.8 2650 211 776 458 8 ND ND <52
5.50 SEKR0550C705S112712DX Sediment 15.3 21.7 14.8 4452 848 3118 1839 208 286 <52 247
5.50 SEKR0550C705S112712D006 Sediment 15.2 20.1 10.2 3325 690 2537 1497 246 312 <52 279
5.50 SEKR0550C705S112712D011 Sediment 17.0 18.1 7.0 2292 322 1184 698 118 156 <52 137
5.50 SEKR0550C705S112712D016 Sediment 15.1 18.6 6.6 2361 190 699 412 12 ND ND <52
5.50 SEKR0550C705S112712D020 Sediment 16.1 14.1 7.6 3347 284 1044 616 ND ND ND ND
5.50 SEKR0550C705S112712D025 Sediment 15.6 17.5 11.0 4018 392 1441 850 ND ND ND ND
5.50 SEKR0550C705S112712D030 Sediment 15.5 47.1 7.2 989 64 236 139 ND ND ND ND
5.65 SEKR0565R003S022012D004 Sediment 10.8 27.4 10.0 3382 1660 6103 3601 1011 1201 136 1106
5.75 SEKR0575C701S072612DX_reanalyzed Sediment 5.8 17.2 5.6 5626 ND ND ND 446 463 <52 454
5.75 SEKR0575C701S072612D007 Sediment 10.8 24.2 19.1 7280 2270 8346 4924 817 1140 <52 979
5.75 SEKR0575C701S072612D013 Sediment 15.5 27.3 24.4 5765 2160 7941 4685 339 442 <52 391
5.75 SEKR0575C701S072612D019 Sediment 15.8 47.6 28.2 3753 1970 7243 4273 338 464 <52 401
5.75 SEKR0575C702S112712DX Sediment 11.8 31.7 17.3 4604 1260 4632 2733 383 402 <52 393
5.75 SEKR0575C702S112712D006 Sediment 15.1 29.5 18.2 4093 1290 4743 2798 436 461 <52 449
5.75 SEKR0575C702S112712D011 Sediment 15.8 35.3 22.5 4042 1270 4669 2755 690 546 <52 618
5.75 SEKR0575C702S112712D016 Sediment 15.6 31.2 25.4 5239 2110 7757 4577 513 521 <52 517
5.75 SEKR0575C702S112712D020 Sediment 15.9 33.1 34.3 6529 3710 13640 8048 691 885 <52 788

Kalamazoo River
8.86 SEKR0886R004S022112D004 Sediment 9.9 19.1 NR 0 1350 4963 2928 526 817 149 671
9.00 SEKR0900C701S112912DX Sediment 12.7 46.5 20.3 3440 585 2151 1269 161 185 <52 173
9.00 SEKR0900C701S112912D006 Sediment 30.0 77.1 3.0 128 48 178 105 14 3 ND <52
9.00 SEKR0900C701S112912D011 Sediment 30.0 73.8 2.2 97 ND ND ND 3 ND ND <52
9.00 SEKR0900C701S112912D016 Sediment 30.3 70.7 2.8 131 32 117 69 5 5 ND <52
9.00 SEKR0900C702S112712DX Sediment 5.9 23.1 8.8 6515 1360 5000 2950 473 791 120 632
9.00 SEKR0900C702S112712D006 Sediment 16.4 25.2 28.4 6866 1220 4485 2646 325 470 <52 397
9.00 SEKR0900C702D112712D011 Sediment 15.4 29.3 21.9 4853 1490 5478 3232 186 250 <52 218
9.00 SEKR0900C702S112712D011 Sediment 16.7 29.9 22.3 4474 1640 6029 3557 242 317 <52 280
9.00 SEKR0900C702S112712D014 Sediment 14.0 31.1 18.6 4281 960 3529 2082 154 245 <52 200
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NOTES: 
(1) Line 6B concentration from C3DBT and C4DBT indicator represents the theoretical maximum and assumes all petrogenic oil is from Line 6B. 
(2) ND indicates compound was not detected by the laboratory above the compound method detection limit and therefore a ratio could not be calculated. 
(3) Line 6B detection limit from MDL Study determined to be 52 mg/kg in Kalamazoo River sediments upstream from confluence with Battle Creek River (MP16). 
Line 6B detection from MDL Study determined to be 113 mg/kg in Kalamazoo River sediments downstream of the Battle Creek River Confluence (MP16).
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9.00 SEKR0900C702S112712D017 Sediment 15.3 41.7 13.7 2152 474 1743 1028 83 133 <52 108
9.00 SEKR0900I3004S041912D005 Sediment 9.2 36.7 16.2 4832 1330 4890 2885 1088 1322 157 1205
10.50 SEKR1050C701S072512DX Sediment 9.1 35.1 10.7 3374 838 3081 1818 226 235 <52 230
10.50 SEKR1050C701S072512D003 Sediment 15.5 48.4 11.0 1457 498 1831 1080 238 327 58 282
10.61 SEKR1061L005S022012D004 Sediment 11.0 28.6 11.6 3708 1340 4926 2907 547 922 161 734
10.75 SEKR1075C701S112812DX Sediment 5.8 44.4 5.4 2080 493 1813 1069 113 148 <52 131
10.75 SEKR1075C701S112812D005 Sediment 15.5 58.7 9.4 1030 275 1011 597 228 291 107 260
10.75 SEKR1075C701S112812D009 Sediment 9.3 34.0 30.8 9736 3530 12978 7657 7248 8326 897 7787
10.75 SEKR1075C701S112812D014 Sediment 16.5 66.3 6.5 595 168 618 364 291 329 317 310
10.75 SEKR1075C702S113012DX Sediment 11.4 32.3 23.7 6442 1620 5956 3514 2158 1982 198 2070
10.75 SEKR1075C702S113012D006 Sediment 15.9 38.2 30.8 5066 1620 5956 3514 2605 2629 360 2617
10.75 SEKR1075L201S042512DX Sediment 7.5 48.4 27.6 7650 2660 9779 5770 5795 6908 3147 6351
11.00 SEKR1100C701S112912DX Sediment 12.1 39.9 16.2 3350 719 2643 1560 379 499 <52 439
11.00 SEKR1100C701S112912D005 Sediment 14.9 49.5 14.9 2015 532 1956 1154 252 285 <52 269
11.32 SEKR1132L006D022112D004 Sediment 10.4 51.4 4.8 897 237 871 514 82 97 <52 90
11.32 SEKR1132L006S022112D004 Sediment 9.9 47.7 6.1 1284 396 1456 859 137 176 68 156
12.00 SEKR1200C701S072512DX Sediment 8.8 25.8 8.6 3773 1070 3934 2321 435 417 <52 426
12.00 SEKR1200C701S072512D006 Sediment 15.6 28.9 14.4 3193 872 3206 1892 562 692 66 627
12.00 SEKR1200C701S072512D011 Sediment 15.0 50.1 9.0 1200 407 1496 883 513 634 139 573

Mill Pond
14.25 SEKR1425C701S113012DX Sediment 15.4 55.9 15.7 1826 391 1438 848 147 223 82 185
14.25 SEKR1425C701S113012D004 Sediment 29.7 75.4 13.6 606 122 449 265 67 87 126 77
14.75 SEKR1475C701S072612DX_reanalyzed Sediment 7.2 28.9 6.3 3039 ND ND ND 150 183 <52 167
14.75 SEKR1475C701S072612D006 Sediment 18.5 37.9 22.2 3168 840 3088 1822 489 674 139 582
14.75 SEKR1475C701S072612D011 Sediment 16.2 35.2 23.0 4039 971 3570 2106 899 1077 163 988
14.75 SEKR1475C702S072612DX_reanalyzed Sediment 7.5 33.7 9.6 3809 ND ND ND 66 106 <52 86
14.75 SEKR1475C702S072612D004 Sediment 16.3 34.0 19.3 3470 918 3375 1991 72 92 <52 82
14.75 SEKR1475C702S072612D007 Sediment 16.1 34.3 17.4 3142 977 3592 2119 60 81 <52 70
14.77 SEKR1477R007S022212D004 Sediment 15.5 63.6 14.0 1422 457 1680 991 740 836 198 788
14.95 SEKR1495L008S022212D004 Sediment 16.3 39.4 14.5 2250 711 2614 1542 789 922 120 856
15.00 SEKR1500C701S072612DX_reanalyzed Sediment 7.2 20.4 6.5 4393 ND ND ND 346 416 <52 381
15.00 SEKR1500C701S072612D003 Sediment 17.0 27.0 19.9 4332 1040 3824 2256 471 626 <52 549
15.00 SEKR1500C701S072612D006 Sediment 15.8 31.3 29.6 5968 1910 7022 4143 1711 2025 109 1868
15.00 SEKR1500C701S072612D009 Sediment 16.6 45.9 20.6 2708 775 2849 1681 755 790 131 772
15.00 SEKR1500C701S072612D013 Sediment 15.5 62.5 6.8 702 245 901 531 55 60 <52 57
15.00 SEKR1500C701S072612D028 Sediment 15.4 76.9 2.1 176 56 206 121 25 26 ND <52
15.22 SEKR1522R009D022212D004 Sediment 9.9 27.6 18.3 6710 2320 8529 5033 1355 1691 84 1523
15.22 SEKR1522R009S022212D004 Sediment 16.5 23.4 16.7 4313 1490 5478 3232 409 513 <52 461
15.50 SEKR1550C701S112812DX Sediment 8.1 28.8 13.5 5836 1320 4853 2863 1217 1572 106 1395
15.50 SEKR1550C701S112812D006 Sediment 8.3 29.0 15.6 6466 1630 5993 3536 2119 2942 173 2531
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NOTES: 
(1) Line 6B concentration from C3DBT and C4DBT indicator represents the theoretical maximum and assumes all petrogenic oil is from Line 6B. 
(2) ND indicates compound was not detected by the laboratory above the compound method detection limit and therefore a ratio could not be calculated. 
(3) Line 6B detection limit from MDL Study determined to be 52 mg/kg in Kalamazoo River sediments upstream from confluence with Battle Creek River (MP16). 
Line 6B detection from MDL Study determined to be 113 mg/kg in Kalamazoo River sediments downstream of the Battle Creek River Confluence (MP16).
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15.50 SEKR1550C701S112812D011 Sediment 11.0 35.2 12.7 3287 854 3140 1852 532 585 <52 559
15.50 SEKR1550C701S112812D016 Sediment 9.0 53.5 5.7 1184 295 1085 640 76 94 <52 85
15.50 SEKR1550C701S112812D021 Sediment 10.1 40.5 5.6 1368 362 1331 785 131 152 <52 141
15.50 SEKR1550C701S112812D026 Sediment 8.1 40.2 4.4 1355 342 1257 742 69 105 <52 87
15.75 SEKR1575C701S072612DX Sediment 7.6 25.9 9.0 4565 1340 4926 2907 752 983 83 868
15.75 SEKR1575C701S072612D007 Sediment 8.0 29.7 8.4 3539 1200 4412 2603 775 1100 73 938
15.75 SEKR1575C701S072612D013 Sediment 8.0 31.5 8.0 3160 901 3313 1954 387 554 <52 470
15.75 SEKR1575C701S072612D019 Sediment 12.5 35.6 11.8 2668 889 3268 1928 162 254 <52 208
15.75 SEKR1575C702S072612DX Sediment 7.9 23.3 12.0 6522 1590 5846 3449 1045 1365 103 1205
15.75 SEKR1575C702S072612D005 Sediment 9.8 25.8 13.1 5174 1400 5147 3037 931 1172 56 1051
15.75 SEKR1575C702S072612D010 Sediment 15.1 34.6 13.0 2499 751 2761 1629 155 222 <52 189
15.75 SEKR1575C703S112812DX Sediment 19.7 82.3 6.6 410 74 272 161 13 22 56 <52
15.75 SEKR1575C703S112812D006 Sediment 30.0 87.3 6.1 232 39 143 85 6 11 ND <52
15.75 SEKR1575C703S112812D012 Sediment 30.0 77.2 6.3 272 51 186 110 18 26 ND <52
15.75 SEKR1575C703S112812D022 Sediment 15.4 39.4 6.5 1066 198 728 430 11 18 ND <52

Battle Creek River Background
BC‐bkgr SE1111C703S120712DX Sediment 12.0 40.7 16.7 3429 938 3449 2035 868 579 <113 723
BC‐bkgr SE1111C704S121012DX Sediment 7.7 73.3 23.1 4076 750 2757 1627 276 86 <113 181
BC‐bkgr SE1111C704S121012D005 Sediment 30.0 78.1 65.0 2767 897 3298 1946 595 514 639 555
BC‐bkgr SE1111C704S121012D009 Sediment 30.1 71.9 49.4 2282 975 3585 2115 498 475 <113 486
BC‐bkgr SE1111C704S121012D014 Sediment 30.1 77.7 10.7 458 193 710 419 32 22 ND <113
BC‐bkgr SE2222C702S120712DX Sediment 16.8 40.7 56.6 8267 942 3463 2043 ND ND <113 ND
BC‐bkgr SE2222C702D120712D006 Sediment 16.7 50.9 44.3 5230 911 3349 1976 ND ND <113 ND
BC‐bkgr SE2222C702S120712D006 Sediment 15.7 46.9 38.3 5202 773 2842 1677 ND ND <113 ND
BC‐bkgr SE2222C702S120712D011 Sediment 15.2 48.6 30.9 4178 1080 3971 2343 172 44 <113 <113
BC‐bkgr SE2222C702S120712D015 Sediment 15.9 49.6 60.7 7696 1280 4706 2777 241 141 <113 191
BC‐bkgr SE2222C702S120712D018 Sediment 15.1 43.3 78.9 12118 4600 16912 9978 1678 1306 <113 1492
BC‐bkgr SE3333C701S120712DX Sediment 15.9 37.8 77.4 12885 2320 8529 5033 ND ND <113 ND
BC‐bkgr SE3333C701D120712D006 Sediment 16.0 39.1 22.6 3603 487 1790 1056 ND ND <113 ND
BC‐bkgr SE3333C701S120712D006 Sediment 15.5 34.9 19.7 3645 767 2820 1664 ND ND <113 ND
BC‐bkgr SEBC0000L010S022412D004 Sediment 10.8 29.2 20.3 6461 2060 7574 4469 107 145 <113 126
BC‐bkgr SEBC0000R011S022412D004 Sediment 10.7 35.9 20.9 5461 1040 3824 2256 ND ND <113 ND
BC‐bkgr SEBC0000L012S022412D004 Sediment 10.5 27.9 21.0 7172 2050 7537 4447 2313 2279 <113 2296
BC‐bkgr SEBC0000L012S092112D004 Sediment 15.1 63.6 13.4 1391 430 1581 933 258 183 0 <113 221
BC‐bkgr SEBC0000L012S092112D004_RFS1 Sediment 15.1 63.6 13.6 1417 447 1643 970 402 269 16 <113 335
BC‐bkgr SEBC0000L012S092112D004_RFS2 Sediment 15.1 63.6 13.0 1351 481 1768 1043 598 541 156 231 570
BC‐bkgr SEBC0000L012S092112D004_RFS3 Sediment 15.1 63.6 15.3 1597 600 2206 1302 817 743 313 413 780
BC‐bkgr SEBC0000L012S092112D004_RFS4 Sediment 15.1 63.6 18.6 1948 817 3004 1772 1398 1247 783 649 1322
BC‐bkgr SEBC0000L012S092112D004_RFS5 Sediment 15.1 63.6 26.7 2790 1130 4154 2451 2089 2003 1565 1484 2046
BC‐bkgr SEBC0000L012S092112D004_RFS6 Sediment 15.0 63.6 150.8 15809 7080 26029 15358 16829 17025 15713 13415 16927
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NOTES: 
(1) Line 6B concentration from C3DBT and C4DBT indicator represents the theoretical maximum and assumes all petrogenic oil is from Line 6B. 
(2) ND indicates compound was not detected by the laboratory above the compound method detection limit and therefore a ratio could not be calculated. 
(3) Line 6B detection limit from MDL Study determined to be 52 mg/kg in Kalamazoo River sediments upstream from confluence with Battle Creek River (MP16). 
Line 6B detection from MDL Study determined to be 113 mg/kg in Kalamazoo River sediments downstream of the Battle Creek River Confluence (MP16).
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BC‐bkgr SEBC0000L012S092112D004_MDL1 Sediment 15.0 63.6 16.1 1687 497 1827 1078 785 731 315 344 758
BC‐bkgr SEBC0000L012S092112D004_MDL2 Sediment 15.0 63.6 17.8 1861 567 2085 1230 730 744 314 431 737
BC‐bkgr SEBC0000L012S092112D004_MDL3 Sediment 15.0 63.6 17.5 1838 539 1982 1169 771 737 315 452 754
BC‐bkgr SEBC0000L012S092112D004_MDL4 Sediment 15.0 63.6 16.6 1742 544 2000 1180 718 690 314 438 704
BC‐bkgr SEBC0000L012S092112D004_MDL5 Sediment 15.0 63.6 16.1 1686 576 2118 1249 723 694 315 389 709
BC‐bkgr SEBC0000L012S092112D004_MDL6 Sediment 15.0 63.6 15.2 1592 558 2051 1210 843 822 314 570 833
BC‐bkgr SEBC0000L012S092112D004_MDL7 Sediment 15.0 63.6 17.4 1821 597 2195 1295 813 784 315 549 798

Kalamazoo River at Battle Creek Confluence
18.50 SEKR1850C701S072412D003 Sediment 30.6 94.7 8.2 282 57 211 125 38 52 ND <113
18.50 SEKR1850C701S072412DX Sediment 9.9 93.8 7.4 799 152 559 330 4 12 <113 <113
18.75 SEKR1875C701S072512D003 Sediment 30.3 90.8 9.2 335 53 196 115 12 17 ND <113
18.75 SEKR1875C701S072512DX Sediment 9.2 92.9 5.8 673 100 368 217 ND ND ND ND
19.00 SEKR1900C701S072512DX Sediment 8.2 81.3 5.4 815 172 632 373 ND ND <113 ND
19.00 SEKR1900C701S072512D005 Sediment 14.1 84.4 5.7 476 63 233 138 ND 4 ND <113
19.00 SEKR1900C701S072512D009 Sediment 7.8 83.6 3.8 579 123 452 267 10 15 ND <113
19.34 SEKR1934L013S022312D004 Sediment 10.2 24.9 16.3 6468 2340 8603 5076 1117 1266 <113 1192
19.34 SEKR1934L013S041912D005 Sediment 5.9 26.8 15.1 9534 4450 16360 9653 1417 1796 <113 1607
19.50 SEKR1950C501S042612DX Sediment 6.7 83.8 7.7 1370 345 1268 748 436 481 2962 459
19.50 SEKR1950C701S072412DX Sediment 8.3 32.5 14.4 5367 1140 4191 2473 205 288 <113 247
19.50 SEKR1950C701S072412D006 Sediment 15.8 54.6 16.1 1861 434 1596 941 160 179 <113 170
20.00 SEKR2000C701S072412D005 Sediment 16.0 37.5 19.7 3288 672 2471 1458 119 217 <113 168
20.00 SEKR2000C701S072412DX Sediment 8.8 26.8 9.8 4180 1040 3824 2256 252 352 <113 302
20.00 SEKR2000C701S072412D010 Sediment 15.1 40.7 19.1 3107 889 3268 1928 152 227 <113 189
20.00 SEKR2000C701S072412D014 Sediment 15.4 55.1 17.7 2087 689 2533 1495 233 367 <113 300
20.00 SEKR2000C701S072412D020 Sediment 15.3 46.2 37.4 5285 2900 10662 6291 1637 1648 <113 1642
20.00 SEKR2000C701S072412D023 Sediment 15.5 43.7 42.4 6271 3210 11801 6963 2201 2101 <113 2151
20.00 SEKR2000C702S072512DX Sediment 7.3 36.2 11.5 4343 918 3375 1991 256 287 <113 272
20.00 SEKR2000C702S072512D002 Sediment 8.2 66.8 4.2 755 220 809 477 114 176 <113 145
20.25 SEKR2025C701S072412DX Sediment 9.0 51.6 11.6 2486 539 1982 1169 314 378 <113 346
20.25 SEKR2025C701S072412D007 Sediment 15.6 48.6 19.0 2506 560 2059 1215 188 269 <113 228
20.25 SEKR2025C702S072412DX Sediment 8.3 42.9 16.8 4751 1140 4191 2473 563 888 <113 726
20.25 SEKR2025C702S072412D005 Sediment 9.4 56.9 13.0 2430 578 2125 1254 153 143 <113 148
20.25 SEKR2025C703S072412DX Sediment 10.5 50.0 12.3 2353 537 1974 1165 235 192 <113 214
20.25 SEKR2025C703S072412D004 Sediment 15.3 58.9 12.6 1396 259 952 562 157 198 <113 178

Kalamazoo River/WWTP Spillway
21.25 SEKR2125C701S072412DX Sediment 6.3 51.1 14.0 4354 1370 5037 2972 1844 858 238 1351
21.25 SEKR2125C701S072412D006 Sediment 15.3 57.7 23.8 2699 1010 3713 2191 1481 1101 230 1291
21.31 SEKR2131R014S022312D004 Sediment 10.8 30.1 19.8 6103 1390 5110 3015 1192 1447 <113 1319
21.50 SEKR2150C701S072512D004 Sediment 15.2 59.0 15.8 1761 497 1827 1078 103 122 <113 <113
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NOTES: 
(1) Line 6B concentration from C3DBT and C4DBT indicator represents the theoretical maximum and assumes all petrogenic oil is from Line 6B. 
(2) ND indicates compound was not detected by the laboratory above the compound method detection limit and therefore a ratio could not be calculated. 
(3) Line 6B detection limit from MDL Study determined to be 52 mg/kg in Kalamazoo River sediments upstream from confluence with Battle Creek River (MP16). 
Line 6B detection from MDL Study determined to be 113 mg/kg in Kalamazoo River sediments downstream of the Battle Creek River Confluence (MP16).
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21.50 SEKR2150C701S072512DX Sediment 7.9 57.1 10.6 2372 541 1989 1174 181 206 <113 193
21.50 SEKR2150C701S072512D008 Sediment 15.5 66.1 22.2 2164 429 1577 931 233 210 <113 222
21.50 SEKR2150C702S072712DX Sediment 5.8 88.8 1.4 279 ND ND ND ND 2 ND <113
21.50 SEKR2150C702S072712D005 Sediment 30.3 88.4 2.9 108 50 185 109 11 11 ND <113
21.50 SEKR2150C702S072712D010 Sediment 30.3 87.0 2.3 88 24 88 52 7 7 ND <113
21.50 SEKR2150C702S072712D015 Sediment 30.0 86.4 1.0 40 ND ND ND 2 ND ND <113
21.50 SEKR2150C703S072712DX Sediment 6.1 29.2 10.4 5852 1170 4301 2538 378 498 <113 438
21.50 SEKR2150C703S072712D005 Sediment 15.9 34.9 21.1 3810 919 3379 1993 382 513 <113 448
21.50 SEKR2150C704S072712DX Sediment 6.4 34.8 10.6 4790 972 3574 2108 537 616 <113 577
21.50 SEKR2150C704S072712D003 Sediment 15.6 66.3 18.0 1744 473 1739 1026 ND ND <113 ND
21.50 SEKR2150C704S072712D005 Sediment 15.7 58.8 23.4 2532 741 2724 1607 496 557 <113 527
21.50 SEKR2150C704S072712D010 Sediment 16.7 54.2 22.5 2483 842 3096 1826 617 486 <113 552
21.50 SEKR2150C705S112912DX Sediment 13.7 65.6 16.8 1870 868 3191 1883 325 350 <113 338
21.50 SEKR2150C705S112912D006 Sediment 15.8 67.1 20.8 1957 884 3250 1918 432 389 <113 410
21.50 SEKR2150C705S112912D011 Sediment 30.1 79.3 17.8 747 256 941 555 89 97 <113 <113
21.75 SEKR2175C701S072712DX Sediment 5.2 53.2 8.2 2994 739 2717 1603 81 151 <113 116
21.75 SEKR2175C701S072712D002 Sediment 11.5 57.5 15.1 2288 490 1801 1063 229 434 342 331
21.75 SEKR2175C701S072712D005 Sediment 15.1 75.6 10.7 941 130 478 282 ND 20 ND <113
21.75 SEKR2175C701S072712D006 Sediment 5.5 82.5 3.3 725 ND ND ND 12 13 ND <113
21.75 SEKR2175C702S112912DX Sediment 17.9 64.8 5.0 434 187 688 406 ND 26 <113 <113
21.75 SEKR2175C702S112912D004 Sediment 14.7 64.5 9.6 1014 174 640 377 ND 8 ND <113
21.75 SEKR2175C702S112912D007 Sediment 14.7 62.4 14.2 1546 314 1154 681 ND ND <113 ND
22.00 SEKR2200C701S072412DX Sediment 8.4 38.5 20.5 6317 1140 4191 2473 451 517 <113 484
22.00 SEKR2200C701S072412D005 Sediment 15.2 40.3 34.2 5606 1450 5331 3145 933 1066 <113 1000
22.00 SEKR2200C701S072412D008 Sediment 15.9 60.8 21.0 2177 600 2206 1302 254 288 <113 271
22.75 SEKR2275C701S072512DX Sediment 9.1 60.8 8.5 1531 396 1456 859 168 247 380 207
22.75 SEKR2275C701S072512D002 Sediment 15.3 61.0 11.5 1238 284 1044 616 85 152 <113 119
23.00 SEKR2300C701S113012DX Sediment 8.8 33.7 21.5 7236 1610 5919 3492 819 1161 186 990
23.00 SEKR2300C701D113012D003 Sediment 16.6 44.9 29.0 3887 1000 3676 2169 780 1048 <113 914
23.00 SEKR2300C701S113012D003 Sediment 16.0 35.4 35.0 6201 1650 6066 3579 1299 1883 271 1591
24.00 SEKR2400C701S072512DX Sediment 8.1 39.8 9.5 2967 605 2224 1312 40 62 <113 <113
24.75 SEKR2475C701S072512DX Sediment 6.9 33.9 12.4 5266 1300 4779 2820 460 551 <113 506
24.75 SEKR2475C701S072512D004 Sediment 15.1 43.4 23.3 3559 702 2581 1523 617 796 201 707
24.75 SEKR2475C701S072512D007 Sediment 15.3 51.2 7.2 920 359 1320 779 181 236 <113 209
25.25 SEKR2525C701S112912DX Sediment 11.2 40.1 10.6 2369 817 3004 1772 107 197 <113 152
25.25 SEKR2525C701D112912D006 Sediment 15.6 39.7 30.4 4912 1170 4301 2538 293 447 <113 370
25.25 SEKR2525C701S112912D006 Sediment 17.6 38.0 27.8 4160 1060 3897 2299 261 371 <113 316
25.25 SEKR2525C701S112912D012 Sediment 16.6 63.4 23.3 2209 489 1798 1061 117 134 <113 125
26.21 SEKR2621R015S022312D004 Sediment 10.5 32.0 13.8 4102 795 2923 1725 389 669 <113 529
26.25 SEKR2625C701S112912DX Sediment 11.1 30.4 17.4 5130 867 3188 1881 77 158 <113 117
26.25 SEKR2625C701S112912D006 Sediment 15.2 27.5 24.1 5752 1000 3676 2169 212 379 <113 295
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NOTES: 
(1) Line 6B concentration from C3DBT and C4DBT indicator represents the theoretical maximum and assumes all petrogenic oil is from Line 6B. 
(2) ND indicates compound was not detected by the laboratory above the compound method detection limit and therefore a ratio could not be calculated. 
(3) Line 6B detection limit from MDL Study determined to be 52 mg/kg in Kalamazoo River sediments upstream from confluence with Battle Creek River (MP16). 
Line 6B detection from MDL Study determined to be 113 mg/kg in Kalamazoo River sediments downstream of the Battle Creek River Confluence (MP16).
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26.25 SEKR2625C701S112912D011 Sediment 15.3 42.4 18.0 2767 1160 4265 2516 320 349 <113 334
26.25 SEKR2625C702S112912DX Sediment 11.6 31.8 19.8 5360 1190 4375 2581 70 135 <113 <113
26.25 SEKR2625C702S112912D005 Sediment 12.1 28.8 22.1 6323 1270 4669 2755 283 425 <113 354
26.25 SEKR2625C702S112912D010 Sediment 16.4 43.3 23.0 3246 985 3621 2137 343 431 <113 387
27.25 SEKR2725C701S072712DX Sediment 14.2 83.2 3.2 271 54 197 116 5 8 ND <113
27.25 SEKR2725C701S072712D007 Sediment 22.9 78.0 7.0 390 52 190 112 17 16 ND <113
27.50 SEKR2750C701S112912DX Sediment 9.3 33.3 7.9 2563 513 1886 1113 26 ND ND <113
27.50 SEKR2750C701S112912D006 Sediment 18.0 28.9 11.4 2199 400 1471 868 22 27 ND <113
27.50 SEKR2750C701S112912D011 Sediment 16.0 43.8 9.2 1316 227 835 492 58 64 ND <113
27.50 SEKR2750C701S112912D016 Sediment 16.2 81.7 1.5 115 ND ND ND 3 ND ND <113
27.50 SEKR2750C702S113012DX Sediment 8.4 29.8 13.0 5241 616 2265 1336 29 ND ND <113
27.50 SEKR2750C702S113012D005 Sediment 15.7 47.5 16.9 2270 146 537 317 24 25 ND <113
28.00 SEKR2800C701S072412DX Sediment 7.1 24.2 14.5 8409 1830 6728 3970 894 1068 <113 981
28.00 SEKR2800C701S072412D007 Sediment 15.5 54.8 17.4 2061 558 2051 1210 280 362 <113 321
28.00 SEKR2800C701S072412D012 Sediment 15.4 66.2 12.7 1247 365 1342 792 250 218 <113 234
28.16 SEKR2816R016S022312D004 Sediment 14.6 31.1 23.0 5082 949 3489 2059 391 713 <113 552
28.50 SEKR2850C701S072412DX Sediment 12.6 72.9 10.1 1094 160 588 347 15 24 ND <113
28.50 SEKR2850C701S072412D003 Sediment 12.3 79.9 2.5 253 89 326 193 7 10 ND <113
28.75 SEKR2875C701S112812DX Sediment 8.1 33.6 11.0 4064 645 2371 1399 17 54 <113 <113
28.75 SEKR2875C701D112812D004 Sediment 11.1 39.6 11.8 2697 592 2176 1284 34 45 <113 <113
28.75 SEKR2875C701S112812D004 Sediment 8.0 36.7 10.0 3398 681 2504 1477 33 43 <113 <113
28.75 SEKR2875C701S112812D008 Sediment 15.0 50.0 4.5 598 60 219 129 6 8 ND <113
28.75 SEKR2875C701S112812D016 Sediment 30.0 81.4 1.4 56 ND ND ND 1 ND ND <113
30.75 SEKR3075C701S072712DX Sediment 7.0 28.4 8.2 4127 978 3596 2121 140 157 <113 148
30.75 SEKR3075C701S072712D005 Sediment 17.0 39.6 20.6 3053 1030 3787 2234 692 540 <113 616
30.75 SEKR3075C701S072712D012 Sediment 15.1 58.3 12.2 1379 526 1934 1141 188 232 <113 210
30.75 SEKR3075C702S112712DX Sediment 12.9 93.0 2.7 227 36 133 79 7 8 ND <113
30.75 SEKR3075C702S112712D006 Sediment 29.9 93.3 3.7 132 22 81 48 3 5 ND <113
30.75 SEKR3075C702S112712D011 Sediment 29.9 89.1 3.6 135 30 111 66 9 17 ND <113
30.75 SEKR3075C702S112712D016 Sediment 28.8 80.8 11.0 470 49 179 106 7 9 ND <113
30.75 SEKR3075C702D112712D020 Sediment 30.2 87.2 3.6 137 18 67 39 10 9 ND <113
30.75 SEKR3075C702S112712D020 Sediment 28.4 78.1 1.8 79 46 168 99 17 15 ND <113
30.75 SEKR3075C702S112712D025 Sediment 30.0 78.3 4.3 184 24 88 52 7 8 ND <113
32.50 SEKR3250C701S112912DX Sediment 12.2 90.9 2.7 246 52 191 113 7 11 ND <113
32.50 SEKR3250C701S112912D006 Sediment 30.5 91.6 2.1 74 14 53 31 3 4 ND <113
32.50 SEKR3250C701S112912D010 Sediment 29.7 83.9 0.96 38 ND ND ND 3 3 ND <113
32.50 SEKR3250C701S112912D014 Sediment 25.7 82.4 0.64 30 ND ND ND 3 4 ND <113
33.01 SEKR3301R017S022312D004 Sediment 11.7 67.5 5.2 659 82 301 178 49 61 ND <113
34.55 SEKR3455C501S042612DX Sediment 9.6 48.1 23.3 5028 1510 5551 3275 1990 2312 839 2151
35.10 SEKR3510R018D022412D004 Sediment 10.8 40.7 12.9 2922 886 3257 1922 589 763 <113 676
35.10 SEKR3510R018S022412D004 Sediment 15.0 65.9 8.2 832 250 919 542 112 157 <113 134
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NOTES: 
(1) Line 6B concentration from C3DBT and C4DBT indicator represents the theoretical maximum and assumes all petrogenic oil is from Line 6B. 
(2) ND indicates compound was not detected by the laboratory above the compound method detection limit and therefore a ratio could not be calculated. 
(3) Line 6B detection limit from MDL Study determined to be 52 mg/kg in Kalamazoo River sediments upstream from confluence with Battle Creek River (MP16). 
Line 6B detection from MDL Study determined to be 113 mg/kg in Kalamazoo River sediments downstream of the Battle Creek River Confluence (MP16).
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35.10 SEKR3510R018S092112D004 Sediment 15.2 58.6 12.3 1385 314 1154 681 179 236 0 <113 208
35.10 SEKR3510R018S092112D004_RFS1 Sediment 15.1 58.6 11.5 1300 316 1162 685 172 225 17 <113 199
35.10 SEKR3510R018S092112D004_RFS2 Sediment 15.5 58.6 13.0 1437 371 1364 805 358 434 165 170 396
35.10 SEKR3510R018S092112D004_RFS3 Sediment 15.0 58.6 15.0 1698 489 1798 1061 617 704 340 331 661
35.10 SEKR3510R018S092112D004_RFS4 Sediment 15.4 58.6 19.2 2128 667 2452 1447 1194 1344 831 831 1269
35.10 SEKR3510R018S092112D004_RFS5 Sediment 15.5 58.6 25.9 2854 1030 3787 2234 2267 2468 1651 1686 2367
35.10 SEKR3510R018S092112D004_RFS6 Sediment 15.0 58.6 148.4 16886 7160 26324 15531 20145 22674 17065 13268 21410
35.10 SEKR3510R018S092112D004_MDL1 Sediment 15.0 58.6 15.8 1798 500 1838 1085 692 729 340 <113 710
35.10 SEKR3510R018S092112D004_MDL2 Sediment 15.0 58.6 16.2 1839 501 1842 1087 662 743 341 306 702
35.10 SEKR3510R018S092112D004_MDL3 Sediment 15.0 58.6 16.4 1865 509 1871 1104 705 750 341 348 728
35.10 SEKR3510R018S092112D004_MDL4 Sediment 15.0 58.6 17.2 1952 460 1691 998 637 699 340 350 668
35.10 SEKR3510R018S092112D004_MDL5 Sediment 15.1 58.6 15.8 1796 464 1706 1007 693 753 340 369 723
35.10 SEKR3510R018S092112D004_MDL6 Sediment 15.0 58.6 17.0 1930 538 1978 1167 758 835 341 393 797
35.10 SEKR3510R018S092112D004_MDL7 Sediment 15.0 58.6 15.8 1802 499 1835 1082 689 752 341 310 720
36.44 SEKR3644R025S022112D004 Sediment 10.4 19.0 8.2 4150 649 2386 1408 82 115 <113 <113

Morrow Lake Delta
36.50 SEKR3650C701S072512DX Sediment 12.5 24.1 14.4 4772 584 2147 1267 ND 23 <113 <113
36.50 SEKR3650C701S072512D006 Sediment 12.0 23.9 13.4 4662 612 2250 1328 9 24 <113 <113
36.50 SEKR3650C701S072512D010 Sediment 19.1 43.8 8.7 1045 248 912 538 18 15 ND <113
36.50 SEKR3650C701S072512D019 Sediment 17.0 74.7 1.0 82 69 252 149 ND ND ND ND
36.73 SEKR3673L026S02212D004 Sediment 10.2 46.7 11.0 2297 700 2574 1518 369 522 130 445
36.73 SEKR3673L026D022212D004 Sediment 15.5 33.7 16.4 3146 953 3504 2067 530 668 <113 599
36.75 SEKR3675C701S112712DX Sediment 10.5 48.9 22.7 4430 1200 4412 2603 254 341 <113 297
36.75 SEKR3675C701D112712D006 Sediment 15.6 46.0 37.0 5163 1880 6912 4078 466 580 <113 523
36.75 SEKR3675C701S112712D006 Sediment 15.8 43.7 31.6 4586 1600 5882 3471 552 620 <113 586
37.00 SEKR3700C701S112712DX Sediment 16.4 32.1 28.3 5394 1170 4301 2538 559 963 <113 761
37.00 SEKR3700C701S112712D005 Sediment 17.4 57.6 17.2 1719 396 1456 859 184 270 <113 227
37.00 SEKR3700C701S112712D008 Sediment 15.0 42.9 7.0 1092 251 923 544 61 54 ND <113
37.00 SEKR3700L027S022212D004 Sediment 10.9 39.1 13.1 3082 659 2423 1430 358 502 <113 430
37.25 SEKR3725C701S072512DX Sediment 9.5 28.5 11.8 4385 830 3051 1800 300 351 <113 325
37.25 SEKR3725C701S072512D007 Sediment 15.1 25.2 13.0 3424 782 2875 1696 411 580 <113 496
37.25 SEKR3725C701S072512D013 Sediment 15.0 20.2 12.5 4113 434 1596 941 108 164 <113 136
37.25 SEKR3725C702S072712DX Sediment 9.3 23.2 17.8 8226 1600 5882 3471 569 769 <113 669
37.25 SEKR3725C702S072712D004 Sediment 15.8 22.7 19.0 5306 1200 4412 2603 524 771 <113 648
37.25 SEKR3725C702S072712D010 Sediment 15.5 25.5 8.6 2184 385 1415 835 100 123 <113 <113
37.25 SEKR3725C702S072712D015 Sediment 15.7 54.9 5.8 679 68 248 146 11 ND ND <113
37.25 SEKR3725C704S112812DX Sediment 16.0 82.4 3.4 262 116 426 252 21 23 ND <113
37.25 SEKR3725C704S112812D006 Sediment 30.3 82.9 3.8 150 43 158 93 14 12 ND <113
37.25 SEKR3725C704S112812D011 Sediment 30.2 83.5 1.1 44 ND ND ND 8 8 ND <113
37.25 SEKR3725C704S112812D017 Sediment 30.4 81.8 1.2 48 ND ND ND 5 5 ND <113
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NOTES: 
(1) Line 6B concentration from C3DBT and C4DBT indicator represents the theoretical maximum and assumes all petrogenic oil is from Line 6B. 
(2) ND indicates compound was not detected by the laboratory above the compound method detection limit and therefore a ratio could not be calculated. 
(3) Line 6B detection limit from MDL Study determined to be 52 mg/kg in Kalamazoo River sediments upstream from confluence with Battle Creek River (MP16). 
Line 6B detection from MDL Study determined to be 113 mg/kg in Kalamazoo River sediments downstream of the Battle Creek River Confluence (MP16).
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37.25 SEKR3725C705S112812DX Sediment 8.8 54.9 7.1 1481 389 1430 844 221 271 <113 246
37.25 SEKR3725C705D112812D006 Sediment 8.5 61.9 6.6 1266 231 849 501 121 135 <113 128
37.25 SEKR3725C705S112812D006 Sediment 8.3 67.2 6.6 1181 239 879 518 113 161 <113 137
37.25 SEKR3725C705S112812D010 Sediment 13.0 73.2 7.3 767 176 647 382 47 56 <113 <113
37.25 SEKR3725C705S112812D013 Sediment 8.4 72.3 5.7 939 408 1500 885 210 258 <113 234
37.25 SEKR3725C706S112912DX Sediment 21.7 77.7 4.0 237 45 166 98 9 16 ND <113
37.25 SEKR3725C706S112912D002 Sediment 28.1 76.3 8.6 399 63 230 136 18 27 ND <113
37.25 SEKR3725C706S112912D004 Sediment 16.5 62.7 17.0 1641 376 1382 816 461 630 627 545
37.25 SEKR3725C706S112912D005 Sediment 15.0 75.2 8.0 708 112 412 243 43 64 ND <113
37.25 SEKR3725C706S112912D010 Sediment 16.7 45.4 20.6 2712 671 2467 1456 116 172 <113 144
37.25 SEKR3725C706S112912D013 Sediment 5.3 38.9 35.8 17336 8480 31176 18395 3703 5439 <113 4571
37.25 SEKR3725C706S112912D015 Sediment 15.3 29.4 14.6 3253 600 2206 1302 269 360 258 315
37.25 SEKR3725C707S112712DX Sediment 9.0 69.3 6.5 1040 174 640 377 28 50 <113 <113
37.25 SEKR3725C707S112712D006 Sediment 30.4 95.0 12.6 434 191 702 414 ND ND ND ND
37.25 SEKR3725C707S112712D010 Sediment 30.6 93.7 2.6 92 18 65 38 7 6 ND <113
37.25 SEKR3725C707S112712D013 Sediment 30.3 92.8 2.3 82 ND ND ND 7 7 ND <113
37.25 SEKR3725C708S112912DX Sediment 12.4 26.0 10.7 3317 759 2790 1646 289 396 <113 343
37.25 SEKR3725C708D112912D005 Sediment 15.7 38.5 8.5 1405 337 1239 731 134 189 <113 161
37.25 SEKR3725C708S112912D005 Sediment 15.6 41.1 8.3 1296 290 1066 629 115 156 <113 136
37.25 SEKR3725C709S113012DX Sediment 15.3 30.7 18.3 3890 739 2717 1603 285 396 <113 341
37.25 SEKR3725C709S113012D005 Sediment 16.2 33.3 28.9 5373 918 3375 1991 457 614 <113 535
37.25 SEKR3725C709D113012D008 Sediment 15.7 45.1 17.8 2521 550 2022 1193 224 290 <113 257
37.25 SEKR3725C709S113012D008 Sediment 16.0 42.7 30.0 4407 519 1908 1126 630 1048 239 839
37.36 SEKR3736L028S022212D004 Sediment 14.5 36.4 14.5 2740 632 2324 1371 232 378 <113 305
37.50 SEKR3750C701S072512DX Sediment 5.7 22.0 5.8 4593 1560 5735 3384 460 639 <113 549
37.50 SEKR3750C701S072512D006 Sediment 7.5 33.9 8.4 3297 1100 4044 2386 233 327 <113 280
37.50 SEKR3750C701S072512D010 Sediment 8.1 38.5 7.4 2372 648 2382 1406 50 57 <113 <113
37.50 SEKR3750C703D112812D012 Sediment 30.6 87.7 4.2 155 31 113 67 24 18 ND <113
37.50 SEKR3750C703S112812DX Sediment 14.9 35.2 28.7 5493 1260 4632 2733 867 1080 <113 973
37.50 SEKR3750C703S112812D007 Sediment 30.1 87.2 7.8 296 61 223 131 40 42 ND <113
37.50 SEKR3750C703S112812D012 Sediment 30.0 88.9 2.4 90 61 225 133 10 10 ND <113
37.50 SEKR3750C703S112812D022 Sediment 30.0 75.0 0.96 43 ND ND ND ND ND ND ND
37.50 SEKR3750C704S112712DX Sediment 5.9 40.7 18.6 7716 1350 4963 2928 792 1181 <113 986
37.50 SEKR3750C704S112712D006 Sediment 15.9 45.0 31.9 4475 917 3371 1989 444 627 <113 536
37.50 SEKR3750C705S112812DX Sediment 10.2 27.3 13.6 4896 1210 4449 2625 491 719 <113 605
37.50 SEKR3750C705D112812D006 Sediment 9.0 28.7 23.0 8882 3970 14596 8612 2455 3437 <113 2946
37.50 SEKR3750C705S112812D006 Sediment 10.0 26.1 21.4 8192 3990 14669 8655 2269 3136 <113 2703
37.50 SEKR3750C705S112812D011 Sediment 8.3 32.1 25.0 9382 4940 18162 10716 3372 4581 <113 3976
37.50 SEKR3750C705S112812D016 Sediment 11.5 56.4 20.2 3124 1720 6324 3731 1145 1546 <113 1346
37.50 SEKR3750C706S112912DX Sediment 12.6 35.6 17.7 3925 964 3544 2091 136 205 <113 171
37.50 SEKR3750C706S112912D006 Sediment 16.7 39.9 27.4 4118 714 2625 1549 246 312 <113 279
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NOTES: 
(1) Line 6B concentration from C3DBT and C4DBT indicator represents the theoretical maximum and assumes all petrogenic oil is from Line 6B. 
(2) ND indicates compound was not detected by the laboratory above the compound method detection limit and therefore a ratio could not be calculated. 
(3) Line 6B detection limit from MDL Study determined to be 52 mg/kg in Kalamazoo River sediments upstream from confluence with Battle Creek River (MP16). 
Line 6B detection from MDL Study determined to be 113 mg/kg in Kalamazoo River sediments downstream of the Battle Creek River Confluence (MP16).
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Enbridge Line 6B Pipeline Release

Marshall, Michigan
March 19, 2013

C3DBT C4DBT
Estimated Line 6B 
ConcentrationsOil Concentration by TPH

Sample Information

37.50 SEKR3750C706D112912D009 Sediment 16.0 42.7 34.2 4997 1240 4559 2690 213 288 <113 251
37.50 SEKR3750C706S112912D009 Sediment 16.3 43.0 28.7 4095 945 3474 2050 210 263 <113 236
37.50 SEKR3750C706S112912D012 Sediment 16.3 51.5 46.6 5562 2810 10331 6095 ND 131 <113 131
37.50 SEKR3750C707S112812DX Sediment 12.6 29.0 15.2 4166 1120 4118 2430 377 602 <113 489
37.50 SEKR3750C707D112812D006 Sediment 15.9 34.7 17.4 3175 822 3022 1783 423 563 <113 493
37.50 SEKR3750C707S112812D006 Sediment 16.7 36.4 60.3 9906 935 3438 2028 374 590 <113 482
37.50 SEKR3750C707S112812D010 Sediment 16.1 38.9 18.3 2920 999 3673 2167 263 362 <113 312
37.50 SEKR3750C708S112912DX Sediment 12.8 27.9 22.4 6294 1110 4081 2408 524 781 <113 653
37.50 SEKR3750C708S112912D006 Sediment 17.5 58.6 15.1 1473 408 1500 885 181 223 <113 202
37.50 SEKR3750C708D112912D011 Sediment 18.9 65.3 4.2 337 73 269 159 23 23 ND <113
37.50 SEKR3750C708S112912D011 Sediment 16.6 64.6 2.2 209 82 303 179 20 18 ND <113
37.50 SEKR3750C708S112912D016 Sediment 17.1 70.1 0.56 47 ND ND ND 4 ND ND <113
37.50 SEKR3750C708S112912D021 Sediment 16.9 69.1 1.8 151 ND ND ND ND ND ND ND
37.50 SEKR3750C708S112912D026 Sediment 30.2 57.1 5.8 334 24 88 52 3 ND ND <113
37.50 SEKR3750C709S112712DX Sediment 11.4 39.1 18.1 4069 904 3324 1961 327 501 <113 414
37.50 SEKR3750C709D112712D006 Sediment 15.8 29.4 22.8 4910 1440 5294 3124 742 1089 <113 915
37.50 SEKR3750C709S112712D006 Sediment 15.1 28.4 21.2 4939 1330 4890 2885 825 1033 <113 929
37.50 SEKR3750C709S112712D011 Sediment 15.9 47.4 13.0 1727 517 1901 1121 262 369 <113 316
37.50 SEKR3750C710S112812DX Sediment 15.0 30.0 26.3 5841 1260 4632 2733 581 1011 <113 796
37.50 SEKR3750C710S112812D005 Sediment 15.8 32.0 27.4 5441 1340 4926 2907 638 1018 <113 828
37.50 SEKR3750C710S112812D008 Sediment 16.3 36.0 32.1 5466 1230 4522 2668 936 1135 <113 1035
37.71 SEKR3771C029S022412D004 Sediment 15.5 56.3 12.3 1412 350 1287 759 171 246 <113 209

Morrow Lake Fan
37.75 SEKR3775C701S072712DX Sediment 2.1 22.7 3.1 6585 2000 7353 4338 442 581 <113 511
37.75 SEKR3775C701S072712D006 Sediment 15.5 28.0 24.2 5591 1510 5551 3275 669 1081 <113 875
37.75 SEKR3775C701S072712D007 Sediment 15.7 33.8 26.0 4887 1310 4816 2842 260 296 <113 278
37.75 SEKR3775C702S072712DX Sediment 6.2 24.2 8.8 5872 1710 6287 3709 598 839 <113 719
37.75 SEKR3775C702S072712D005 Sediment 7.5 44.6 9.3 2785 778 2860 1688 425 587 174 506
37.75 SEKR3775C702S072712D009 Sediment 13.4 60.6 9.0 1107 306 1125 664 64 77 <113 <113
37.75 SEKR3775C703S112812DX Sediment 8.0 41.2 9.4 2873 734 2699 1592 323 368 <113 346
37.75 SEKR3775C703D112812D006 Sediment 10.7 36.5 15.6 3995 1000 3676 2169 593 857 <113 725
37.75 SEKR3775C703S112812D006 Sediment 8.2 34.7 10.6 3725 801 2945 1738 315 372 <113 344
37.75 SEKR3775C703S112812D011 Sediment 11.9 41.8 14.6 2930 1130 4154 2451 371 575 <113 473
37.75 SEKR3775C703S112812D015 Sediment 30.7 48.2 15.4 1038 451 1658 978 171 234 <113 202
37.75 SEKR3775C704S112712DX Sediment 9.9 63.9 10.7 1689 454 1669 985 575 891 1043 733
37.75 SEKR3775C704S112712D007 Sediment 16.7 65.1 4.2 383 ND ND ND 4 7 ND <113
37.75 SEKR3775C704S112712D012 Sediment 15.4 61.7 1.8 186 ND ND ND 2 ND ND <113
38.00 SEKR3800C701S072612DX_reanalyzed Sediment 6.0 36.7 6.2 2832 ND ND ND 276 314 <113 295
38.00 SEKR3800C701S072612D003 Sediment 14.7 35.3 16.1 3111 925 3401 2007 325 403 <113 364
38.00 SEKR3800C702D072612DX_reanalyzed Sediment 3.5 9.9 6.5 18953 ND ND ND 1709 2278 <113 1993
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NOTES: 
(1) Line 6B concentration from C3DBT and C4DBT indicator represents the theoretical maximum and assumes all petrogenic oil is from Line 6B. 
(2) ND indicates compound was not detected by the laboratory above the compound method detection limit and therefore a ratio could not be calculated. 
(3) Line 6B detection limit from MDL Study determined to be 52 mg/kg in Kalamazoo River sediments upstream from confluence with Battle Creek River (MP16). 
Line 6B detection from MDL Study determined to be 113 mg/kg in Kalamazoo River sediments downstream of the Battle Creek River Confluence (MP16).
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Enbridge Line 6B Pipeline Release

Marshall, Michigan
March 19, 2013

C3DBT C4DBT
Estimated Line 6B 
ConcentrationsOil Concentration by TPH

Sample Information

38.00 SEKR3800C702S072612DX_reanalyzed Sediment 4.9 6.1 7.0 23400 ND ND ND 1942 2378 <113 2160
38.00 SEKR3800C702S072612D005 Sediment 11.7 20.1 16.2 6882 1210 4449 2625 231 315 <113 273
38.00 SEKR3800C702S072612D009 Sediment 15.5 18.4 20.3 7145 1460 5368 3167 381 343 <113 362
38.00 SEKR3800C703S072612DX_reanalyzed Sediment 7.2 10.9 5.6 7175 ND ND ND 439 646 <113 543
38.00 SEKR3800C703S072612D007 Sediment 16.7 22.5 22.6 6041 1700 6250 3688 585 762 <113 674
38.00 SEKR3800C704S072712DX Sediment 9.5 28.5 9.0 3354 962 3537 2087 223 266 <113 245
38.00 SEKR3800C704S072712D006 Sediment 16.4 41.8 17.7 2575 751 2761 1629 163 203 <113 183
38.00 SEKR3800C705S072712DX Sediment 5.6 40.3 10.2 4503 983 3614 2132 316 498 140 407
38.00 SEKR3800C705S072712D002 Sediment 7.6 36.5 9.5 3459 891 3276 1933 415 544 <113 479
38.00 SEKR3800C705S072712D004 Sediment 12.1 48.0 12.6 2165 586 2154 1271 283 387 <113 335
38.00 SEKR3800C706S072712DX Sediment 6.9 52.1 6.2 1748 493 1813 1069 155 199 <113 177
38.00 SEKR3800C706S072712D004 Sediment 15.2 66.1 10.7 1065 224 824 486 78 130 <113 <113
38.00 SEKR3800C707S072712DX Sediment 7.4 29.2 8.6 3972 1160 4265 2516 425 654 <113 539
38.00 SEKR3800C707S072712D004 Sediment 12.3 37.9 13.4 2881 863 3173 1872 311 487 <113 399
38.00 SEKR3800C707S072712D009 Sediment 8.9 40.8 9.5 2614 810 2978 1757 153 191 <113 172
38.00 SEKR3800C707S072712D014 Sediment 8.9 43.0 19.4 5052 3040 11176 6594 1361 1885 <113 1623
38.00 SEKR3800C708S072712DX Sediment 6.0 21.8 9.8 7537 2660 9779 5770 520 691 <113 605
38.00 SEKR3800C708S072712D005 Sediment 15.6 22.3 23.3 6698 2120 7794 4599 478 788 <113 633
38.00 SEKR3800C708S072712D010 Sediment 15.5 26.2 25.2 6193 2420 8897 5249 441 732 <113 586
38.00 SEKR3800C708S072712D014 Sediment 15.1 34.6 27.9 5344 2180 8015 4729 393 643 <113 518
38.00 SEKR3800C709S072712DX Sediment 9.0 34.9 11.3 3577 1010 3713 2191 243 309 <113 276
38.00 SEKR3800C709S072712D006 Sediment 8.2 43.4 9.8 2774 711 2614 1542 188 252 <113 220
38.00 SEKR3800C709S072712D011 Sediment 7.9 48.6 10.6 2752 977 3592 2119 259 360 <113 310

Morrow Lake
38.25 SEKR3825C701S072712DX Sediment 7.2 36.8 18.7 7109 1160 4265 2516 280 377 <113 328
38.25 SEKR3825C701S072712D003 Sediment 16.9 25.9 21.4 4889 1500 5515 3254 424 609 <113 516
38.25 SEKR3825C701S072712D009 Sediment 13.5 35.3 19.6 4116 1340 4926 2907 288 406 <113 347
38.25 SEKR3825C701S072712D015 Sediment 17.2 32.8 40.6 7204 3600 13235 7809 1128 1621 <113 1374
38.50 SEKR3850C701S072612DX_reanalyzed Sediment 6.1 22.3 7.3 5349 ND ND ND 219 286 <113 253
38.50 SEKR3850C701S072612D007 Sediment 15.6 35.5 24.8 4477 1400 5147 3037 201 315 <113 258
38.50 SEKR3850C701S072612D013 Sediment 15.7 33.3 33.8 6475 3750 13787 8134 979 1413 <113 1196
38.50 SEKR3850C702S072612DX_reanalyzed Sediment 7.2 19.0 7.3 5310 ND ND ND 264 316 <113 290
38.50 SEKR3850C702S072612D006 Sediment 16.6 34.0 20.3 3607 937 3445 2033 106 148 <113 127
38.50 SEKR3850C702S072612D010 Sediment 16.9 59.1 9.6 963 387 1423 839 130 160 <113 145
38.50 SEKR3850C703S072712DX Sediment 7.0 28.5 12.0 5979 1460 5368 3167 236 321 <113 278
38.50 SEKR3850C703S072712D002 Sediment 16.4 27.3 21.0 4695 1390 5110 3015 284 377 <113 330
38.50 SEKR3850C703S072712D005 Sediment 16.0 28.7 19.2 4197 1320 4853 2863 210 265 <113 237
38.50 SEKR3850C703S072712D009 Sediment 16.0 33.1 15.0 2836 1330 4890 2885 211 325 <113 268
38.50 SEKR3850C703S072712D015 Sediment 15.8 23.9 18.0 4774 465 1710 1009 79 110 ND <113
38.75 SEKR3875C701S072612DX_reanalyzed Sediment 7.0 18.5 7.1 5494 ND ND ND 237 301 <113 269
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NOTES: 
(1) Line 6B concentration from C3DBT and C4DBT indicator represents the theoretical maximum and assumes all petrogenic oil is from Line 6B. 
(2) ND indicates compound was not detected by the laboratory above the compound method detection limit and therefore a ratio could not be calculated. 
(3) Line 6B detection limit from MDL Study determined to be 52 mg/kg in Kalamazoo River sediments upstream from confluence with Battle Creek River (MP16). 
Line 6B detection from MDL Study determined to be 113 mg/kg in Kalamazoo River sediments downstream of the Battle Creek River Confluence (MP16).
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Sample Information

38.75 SEKR3875C701S072612D006 Sediment 15.9 24.7 18.2 4626 2020 7426 4382 268 428 <113 348
38.75 SEKR3875C701S072612D012 Sediment 15.1 25.9 28.2 7220 3230 11875 7007 491 803 <113 647
38.75 SEKR3875C701S072612D017 Sediment 15.3 32.6 30.0 6038 2890 10625 6269 783 1214 <113 999
39.25 SEKR3925C701S072612DX_reanalyzed Sediment 6.6 19.7 6.4 4888 ND ND ND 106 117 <113 <113
39.25 SEKR3925C701S072612D006 Sediment 16.9 43.7 16.0 2164 660 2426 1432 48 72 <113 <113
39.50 SEKR3950C701S072612DX Sediment 6.1 20.5 9.6 7744 2080 7647 4512 217 319 <113 268
39.50 SEKR3950C701S072612D007 Sediment 6.6 27.2 9.8 5449 2650 9743 5748 148 229 <113 188
39.50 SEKR3950C701S072612D013 Sediment 8.4 27.1 14.9 6573 3120 11471 6768 643 1031 <113 837
39.75 SEKR3975C001S052212D005 Sediment 9.9 22.6 11.4 5064 1250 4596 2711 178 291 <113 235
39.75 SEKR3975C002S052212D005 Sediment 10.0 23.4 9.8 4198 1360 5000 2950 108 180 <113 144
39.75 SEKR3975C701S072612DX_reanalyzed Sediment 6.1 12.8 4.6 5793 ND ND ND 103 122 <113 <113
39.75 SEKR3975C701S072612D005 Sediment 16.0 23.4 14.1 3748 967 3555 2098 69 107 <113 <113
39.75 SEKR3975C701S072612D010 Sediment 16.4 27.1 18.0 4049 1360 5000 2950 119 176 <113 148
39.75 SEKR3975C701S072612D015 Sediment 16.8 24.2 25.6 6321 3250 11949 7050 389 509 <113 449

Morrow Dam
39.90 SEKR3990L001S052212D005 Sediment 10.1 36.6 8.6 2344 822 3022 1783 18 83 <113 <113
40.10 SEKR4010L001S052212D003 Sediment 9.9 63.0 6.9 1098 159 585 345 11 ND ND <113
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NOTES: 
(1) Line 6B concentration from C3DBT and C4DBT indicator represents the theoretical maximum and assumes all petrogenic oil is from Line 6B. 
(2) ND indicates compound was not detected by the laboratory above the compound method detection limit and therefore a ratio could not be calculated. 
(3) Line 6B detection limit from MDL Study determined to be 52 mg/kg in Kalamazoo River sediments upstream from confluence with Battle Creek River (MP16). 
Line 6B detection from MDL Study determined to be 113 mg/kg in Kalamazoo River sediments downstream of the Battle Creek River Confluence (MP16).
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in CL-6B-072223-092710-JPS-KA-001-33_TOPPED versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in CL-6B-072223-092710-JPS-KA-001-33_TOPPED versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in CL-6B-072223-092710-JPS-KA-001-33_TOPPED versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Oil
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in CL-6B-072223-092710-JPS-KA-001-33_TOPPED

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in CL-6B-072223-092710-JPS-KA-001-33_TOPPED versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in CL-6B-072223-092710-JPS-KA-001-33_TOPPED versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in CL-6B-072223-092710-JPS-KA-001-33_TOPPED versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in CL-6B-072223-092710-JPS-KA-001-33_TOPPED versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.
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Percent Weight of Biomarkers in CL-6B-072223-092710-JPS-KA-001-33_TOPPED versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
Oily samples collected from L012, C023, L020 and L021.

Nonoily samples collected from L010, R011, C019, R022, and R024.
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Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR0000R024S022012D004 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR0000R024S022012D004 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR0000R024S022012D004 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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All available Kalamazoo River and Battle Creek background samples averaged.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:03:47 2013

DRAFTRevision date: March 14, 2013



0 2 4 6 8 10 12
OLKR

0

2

4

6

8

10

12

S
E

K
R

00
00

R
02

4S
02

20
12

D
00

4
R2: 0.17
R2: 0.02
R2: 0.43
R2: 0.26

0 2 4 6 8 10 12
Topped Cold Lake Crude

0

2

4

6

8

10

12

S
E

K
R

00
00

R
02

4S
02

20
12

D
00

4

R2: 0.19
R2: 0.01
R2: 0.42
R2: 0.29

0 2 4 6 8 10 12
Alaska N. Slope Crude

0

2

4

6

8

10

12

S
E

K
R

00
00

R
02

4S
02

20
12

D
00

4

R2: 0.14
R2: 0.05
R2: 0.46
R2: 0.06

0 5 10 15
Kalamazoo River Background

0

5

10

15

S
E

K
R

00
00

R
02

4S
02

20
12

D
00

4

R2: 0.98
R2: 0.95
R2: 0.99
R2: 0.97

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 0.00

0 5 10 15
Battle Creek

0

5

10

15
S

E
K

R
00

00
R

02
4S

02
20

12
D

00
4

R2: 0.94
R2: 0.84
R2: 0.95
R2: 0.86

0 5 10 15
Kalamazoo R. Background and Battle Creek

0

5

10

15

S
E

K
R

00
00

R
02

4S
02

20
12

D
00

4

R2: 0.97
R2: 0.92
R2: 0.98
R2: 0.93

PAHs 3+ring, w/o Ret,Per

3 Ring
4 Ring
5+ Rings

Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR0000R024S022012D004 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
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Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:03:51 2013

DRAFTRevision date: March 14, 2013



0 5 10 15 20 25
OLKR

0

5

10

15

20

25
S

E
K

R
00

00
R

02
4S

02
20

12
D

00
4

R2: 0.08
R2: 0.00
R2: 0.26

0 5 10 15 20 25
Topped Cold Lake Crude

0

5

10

15

20

25

S
E

K
R

00
00

R
02

4S
02

20
12

D
00

4

R2: 0.10
R2: 0.00
R2: 0.26

0 5 10 15 20 25
Alaska N. Slope Crude

0

5

10

15

20

25

S
E

K
R

00
00

R
02

4S
02

20
12

D
00

4

R2: 0.01
R2: 0.51
R2: 0.17

0 10 20 30
Kalamazoo River Background

0

10

20

30

S
E

K
R

00
00

R
02

4S
02

20
12

D
00

4

R2: 0.98
R2: 0.97
R2: 0.99

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 0.00

0 10 20 30
Battle Creek

0

10

20

30
S

E
K

R
00

00
R

02
4S

02
20

12
D

00
4

R2: 0.85
R2: 0.72
R2: 0.87

0 10 20 30
Kalamazoo R. Background and Battle Creek

0

10

20

30

S
E

K
R

00
00

R
02

4S
02

20
12

D
00

4

R2: 0.95
R2: 0.91
R2: 0.95

Alkylated PAHs

3 Ring
4 Ring

Enbridge Line 6B MP 608
Percent Weight of Alkylated PAHs in SEKR0000R024S022012D004 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:03:53 2013

DRAFTRevision date: March 14, 2013



0 10 20 30
Oily Kalamazoo River Background

0

10

20

30
S

E
K

R
00

00
R

02
4S

02
20

12
D

00
4

R2: 0.83
R2: 0.73
R2: 0.88

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 0.00

0 10 20 30
Oily Battle Creek

0

10

20

30

S
E

K
R

00
00

R
02

4S
02

20
12

D
00

4

R2: 0.43
R2: 0.44
R2: 0.72

0 10 20 30
Oily Kalamazoo R. Background and Battle Creek

0

10

20

30

S
E

K
R

00
00

R
02

4S
02

20
12

D
00

4

R2: 0.72
R2: 0.61
R2: 0.84

0 10 20 30
Non-Oily Kalamazoo River Background

0

10

20

30

S
E

K
R

00
00

R
02

4S
02

20
12

D
00

4

R2: 1.00
R2: 1.00
R2: 1.00

0 10 20 30
Non-Oily Battle Creek

0

10

20

30
S

E
K

R
00

00
R

02
4S

02
20

12
D

00
4

R2: 0.87
R2: 0.84
R2: 0.89

0 10 20 30
Non-Oily Kalamazoo R. Background and Battle Creek

0

10

20

30

S
E

K
R

00
00

R
02

4S
02

20
12

D
00

4

R2: 0.97
R2: 0.97
R2: 0.97

Alkylated PAHs
O

ily
 B

ac
kg

ro
un

d
N

on
-O

ily
 B

ac
kg

ro
un

d

3 Ring
4 Ring

Enbridge Line 6B MP 608
Percent Weight of Alkylated PAHs in SEKR0000R024S022012D004 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR0000R024S092112D004_RFS1 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR0000R024S092112D004_RFS1 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0000R024S092112D004_RFS1 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEKR0000R024S092112D004_RFS1
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 0.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0000R024S092112D004_RFS1 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 0.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0000R024S092112D004_RFS1

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR0000R024S092112D004_RFS1 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR0000R024S092112D004_RFS1 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
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Percent Weight of PAHs and Biomarkers in SEKR0000R024S092112D004_RFS2 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Reach: Kalamazoo River
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0000R024S092112D004_RFS2 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 0.00
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Percent Weight of PAHs and Biomarkers in SEKR0000R024S092112D004_RFS2 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 0.00
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Percent Weight of PAHs and Biomarkers in SEKR0000R024S092112D004_RFS2

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR0000R024S092112D004_RFS2 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR0000R024S092112D004_RFS2 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR0000R024S092112D004_RFS3 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
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Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR0000R024S092112D004_RFS3 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0000R024S092112D004_RFS3 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 0.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0000R024S092112D004_RFS3 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 0.00
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR0000R024S092112D004_RFS3 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Oily samples collected from L012, C023, L020 and L021.

Nonoily samples collected from L010, R011, C019, R022, and R024.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:07:39 2013

DRAFTRevision date: March 14, 2013



0 0.5 1 1.5
DBT3/PA3

0

0.5

1

1.5

2

2.5

D
B

T4
/P

A
4

Samples
Battle Creek River - Background
Kalamazoo River - Background
Talmadge Creek
Kalamazoo River (u/s Battle Creek)
Kalamazoo River (d/s Battle Creek)
Oil (Line 6B or similar)
SEKR0000R024S092112D004_RFS3

End Members
Battle Creek River Background
Kalamazoo R. Background

Enbridge Line 6B MP 608
Cross Plot of Select Source Diagnostic Chemical Ratios in SEKR0000R024S092112D004_RFS3

Mixing model intervals are 20 percent.
Topped CL is 100 percent.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_crossplot_select_Chem_ratios_Rapid_Response.pro Thu Mar 14 17:07:39 2013

DRAFTRevision date: March 14, 2013

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 0.00

0 0.5 1 1.5
DBT3/PA3

0

0.5

1

1.5

N
B

T3
/B

C
3

0 0.5 1 1.5
DBT3/PA3

0

0.2

0.4

0.6

0.8

1

1.2

1.4

Fl
uo

ra
nt

he
ne

/P
yr

en
e



0 0.2 0.4 0.6 0.8 1 1.2
DBT2/PA2

0

0.5

1

1.5

D
B

T3
/P

A
3

Samples
Battle Creek River - Background
Kalamazoo River - Background
Talmadge Creek
Kalamazoo River (u/s Battle Creek)
Kalamazoo River (d/s Battle Creek)
Oil (Line 6B or similar)
SEKR0000R024S092112D004_RFS3

End Members
Battle Creek River Background
Kalamazoo R. Background

Enbridge Line 6B MP 608
Cross Plot of Select Source Diagnostic Chemical Ratios in SEKR0000R024S092112D004_RFS3

Mixing model intervals are 20 percent.
Topped CL is 100 percent.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_crossplot_select_Chem_ratios_Rapid_Response.pro Thu Mar 14 17:07:40 2013

DRAFTRevision date: March 14, 2013

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 0.00

1x10-3 1x10-2 1x10-1 1x10 1x101 1x102
DBT3/Fluoranthene

1x10-3

1x10-2

1x10-1

1x10

1x101

1x102

D
B

T4
/P

yr
en

e

0 20 40 60 80
DBT3/Fluoranthene

0

5

10

15

D
B

T4
/P

yr
en

e



0 0.2 0.4 0.6 0.8
TAS2 / Hopane

0

0.2

0.4

0.6

0.8

1

1.2

TA
S

1 
/ T

A
S

2

Samples
Battle Creek River - Background
Kalamazoo River - Background
Talmadge Creek
Kalamazoo River (u/s Battle Creek)
Kalamazoo River (d/s Battle Creek)
Oil (Line 6B or similar)
SEKR0000R024S092112D004_RFS3

End Members
Battle Creek River Background
Kalamazoo R. Background

Enbridge Line 6B MP 608
Cross Plot of Select Source Diagnostic Chemical Ratios in SEKR0000R024S092112D004_RFS3

Mixing model intervals are 20 percent.
Topped CL is 100 percent.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_crossplot_select_Chem_ratios_Rapid_Response.pro Thu Mar 14 17:07:40 2013

DRAFTRevision date: March 14, 2013

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 0.00

0 0.2 0.4 0.6 0.8
TAS2 / Hopane

0

0.2

0.4

0.6

0.8

1

TA
S

1 
/ H

op
an

e

0 0.2 0.4 0.6 0.8
TAS2 / Hopane

0

1

2

3

4

TA
S

1 
/ T

30



0 0.2 0.4 0.6 0.8 1 1.2
TAS1 / TAS2

0

1

2

3

4

TA
S

1 
/ T

30

Samples
Battle Creek River - Background
Kalamazoo River - Background
Talmadge Creek
Kalamazoo River (u/s Battle Creek)
Kalamazoo River (d/s Battle Creek)
Oil (Line 6B or similar)
SEKR0000R024S092112D004_RFS3

End Members
Battle Creek River Background
Kalamazoo R. Background

Enbridge Line 6B MP 608
Cross Plot of Select Source Diagnostic Chemical Ratios in SEKR0000R024S092112D004_RFS3

Mixing model intervals are 20 percent.
Topped CL is 100 percent.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_crossplot_select_Chem_ratios_Rapid_Response.pro Thu Mar 14 17:07:40 2013

DRAFTRevision date: March 14, 2013

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 0.00

0 1 2 3
TAS2 / T30

0

1

2

3

4

TA
S

1 
/ T

30



0

2.0•103

4.0•103

6.0•103

8.0•103

1.0•104

1.2•104

1.4•104

C
on

ce
nt

ra
tio

n 
(u

g/
K

g)

PAHs
D

0
D

1
D

2
D

3
D

4
B

T0
B

T1
B

T2
B

T3
B

T4 N
0

N
1

N
2

N
3

N
4 B

D
F

A
Y

A
E F0 F1 F2 F3

D
B

T0
D

B
T1

D
B

T2
D

B
T3

D
B

T4 P
0

A
0

P
A

1
P

A
2

P
A

3
P

A
4

R
E

T
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

P
E

R
D

A
IN

D
G

H
I

3-
P

1
2-

P
1

2-
A

1
9/

4-
P

1
1-

P
1

Total PAH = 118544.5 ug/Kg
Total PAH (17PP) = 67734.0 ug/Kg

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 0.00

0

50

100

150

200

250

C
on

ce
nt

ra
tio

n 
(u

g/
K

g)

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Total Biomarker = 3217.0 ug/Kg

Data included have not been validated
Corrected biomarker results used in all analyses

Revision date: March 14, 2013

Enbridge Line 6B MP 608
Concentration of PAHs and Biomarkers in SEKR0000R024S092112D004_RFS4

Nondetects set to detection limit and plotted dotted in grey.
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Matrix: Bulk Sediment
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0000R024S092112D004_RFS4 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0000R024S092112D004_RFS4 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 0.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0000R024S092112D004_RFS4 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEKR0000R024S092112D004_RFS4
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 0.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0000R024S092112D004_RFS4 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR0000R024S092112D004_RFS4
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 0.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0000R024S092112D004_RFS4

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:07:47 2013

DRAFTRevision date: March 14, 2013



0 2 4 6 8 10 12
OLKR

0

2

4

6

8

10

12
S

E
K

R
00

00
R

02
4S

09
21

12
D

00
4_

R
FS

4
R2: 0.10
R2: 0.00
R2: 0.42
R2: 0.13

0 2 4 6 8 10 12
Topped Cold Lake Crude

0

2

4

6

8

10

12

S
E

K
R

00
00

R
02

4S
09

21
12

D
00

4_
R

FS
4

R2: 0.11
R2: 0.00
R2: 0.42
R2: 0.16

0 2 4 6 8 10 12
Alaska N. Slope Crude

0

2

4

6

8

10

12

S
E

K
R

00
00

R
02

4S
09

21
12

D
00

4_
R

FS
4

R2: 0.04
R2: 0.10
R2: 0.44
R2: 0.01

0 5 10 15
Kalamazoo River Background

0

5

10

15

S
E

K
R

00
00

R
02

4S
09

21
12

D
00

4_
R

FS
4

R2: 0.90
R2: 0.95
R2: 0.97
R2: 0.90

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 0.00

0 5 10 15
Battle Creek

0

5

10

15
S

E
K

R
00

00
R

02
4S

09
21

12
D

00
4_

R
FS

4
R2: 0.85
R2: 0.78
R2: 0.91
R2: 0.73

0 5 10 15
Kalamazoo R. Background and Battle Creek

0

5

10

15

S
E

K
R

00
00

R
02

4S
09

21
12

D
00

4_
R

FS
4

R2: 0.88
R2: 0.89
R2: 0.94
R2: 0.82

PAHs 3+ring, w/o Ret,Per

3 Ring
4 Ring
5+ Rings

Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR0000R024S092112D004_RFS4 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR0000R024S092112D004_RFS4 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Nondetects set to zero and are plotted with open symbols.
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Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to detection limit and plotted dotted in grey.
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Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR0000R024S092112D004_RFS5 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR0000R024S092112D004_RFS5 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
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Percent Weight of PAHs and Biomarkers in SEKR0000R024S092112D004_RFS5 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 0.00
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Percent Weight of PAHs and Biomarkers in SEKR0000R024S092112D004_RFS5

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR0000R024S092112D004_RFS5 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR0000R024S092112D004_RFS5 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR0000R024S092112D004_RFS5 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Diagenic biomarkers included.
Oily samples collected from L012, C023, L020 and L021.

Nonoily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR0000R024S092112D004_RFS6 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0000R024S092112D004_RFS6 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 0.00

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0000R024S092112D004_RFS6 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 0.00

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0000R024S092112D004_RFS6 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 0.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0000R024S092112D004_RFS6

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of Alkylated PAHs in SEKR0000R024S092112D004_RFS6 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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All available Kalamazoo River and Battle Creek background samples averaged.
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OLKR 1340L01 (Recovered Line 6B)

Matrix: Bulk Sediment
Reach: Battle Creek
Mile Post: 0.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEBC0000L012S092112D004_RFS1 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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CL-6B-072223-092710-JPS-KA-001-33_TOPPED

Matrix: Bulk Sediment
Reach: Battle Creek
Mile Post: 0.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEBC0000L012S092112D004_RFS1 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Battle Creek
Mile Post: 0.00
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Percent Weight of PAHs and Biomarkers in SEBC0000L012S092112D004_RFS1 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEBC0000L012S092112D004_RFS1
Battle Creek

Matrix: Bulk Sediment
Reach: Battle Creek
Mile Post: 0.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEBC0000L012S092112D004_RFS1 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEBC0000L012S092112D004_RFS1
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Battle Creek
Mile Post: 0.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEBC0000L012S092112D004_RFS1

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEBC0000L012S092112D004_RFS1 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEBC0000L012S092112D004_RFS1 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEBC0000L012S092112D004_RFS1 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
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Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEBC0000L012S092112D004_RFS2 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEBC0000L012S092112D004_RFS2 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEBC0000L012S092112D004_RFS2 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEBC0000L012S092112D004_RFS2 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
Oily samples collected from L012, C023, L020 and L021.
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Percent Weight of PAHs and Biomarkers in SEBC0000L012S092112D004_RFS3 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEBC0000L012S092112D004_RFS3 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEBC0000L012S092112D004_RFS3

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEBC0000L012S092112D004_RFS3 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
Oily samples collected from L012, C023, L020 and L021.

Nonoily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEBC0000L012S092112D004_RFS4 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Battle Creek
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Percent Weight of PAHs and Biomarkers in SEBC0000L012S092112D004_RFS4 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Matrix: Bulk Sediment
Reach: Battle Creek
Mile Post: 0.00
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Percent Weight of PAHs and Biomarkers in SEBC0000L012S092112D004_RFS4 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Battle Creek
Mile Post: 0.00
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Percent Weight of PAHs and Biomarkers in SEBC0000L012S092112D004_RFS4

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 16:58:35 2013

DRAFTRevision date: March 14, 2013



0 2 4 6 8 10
OLKR

0

2

4

6

8

10
S

E
B

C
00

00
L0

12
S

09
21

12
D

00
4_

R
FS

4
R2: 0.00
R2: 0.28
R2: 0.27
R2: 0.42

0 2 4 6 8 10
Topped Cold Lake Crude

0

2

4

6

8

10

S
E

B
C

00
00

L0
12

S
09

21
12

D
00

4_
R

FS
4

R2: 0.00
R2: 0.30
R2: 0.27
R2: 0.42

0 2 4 6 8 10
Alaska N. Slope Crude

0

2

4

6

8

10

S
E

B
C

00
00

L0
12

S
09

21
12

D
00

4_
R

FS
4

R2: 0.00
R2: 0.51
R2: 0.29
R2: 0.20

0 5 10 15
Kalamazoo River Background

0

5

10

15

S
E

B
C

00
00

L0
12

S
09

21
12

D
00

4_
R

FS
4

R2: 0.81
R2: 0.66
R2: 0.97
R2: 0.96

Matrix: Bulk Sediment
Reach: Battle Creek
Mile Post: 0.00

0 5 10 15
Battle Creek

0

5

10

15
S

E
B

C
00

00
L0

12
S

09
21

12
D

00
4_

R
FS

4
R2: 0.88
R2: 0.86
R2: 0.99
R2: 0.99

0 5 10 15
Kalamazoo R. Background and Battle Creek

0

5

10

15

S
E

B
C

00
00

L0
12

S
09

21
12

D
00

4_
R

FS
4

R2: 0.85
R2: 0.79
R2: 0.99
R2: 0.99

PAHs 3+ring, w/o Ret,Per

3 Ring
4 Ring
5+ Rings

Enbridge Line 6B MP 608
Percent Weight of PAHs in SEBC0000L012S092112D004_RFS4 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEBC0000L012S092112D004_RFS4 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEBC0000L012S092112D004_RFS4 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEBC0000L012S092112D004_RFS4 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEBC0000L012S092112D004_RFS5 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
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Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEBC0000L012S092112D004_RFS5 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEBC0000L012S092112D004_RFS5 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEBC0000L012S092112D004_RFS5 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 16:58:57 2013

DRAFTRevision date: March 14, 2013



0 2 4 6 8 10
OLKR

0

2

4

6

8

10

S
E

B
C

00
00

L0
12

S
09

21
12

D
00

4_
R

FS
5

R2: 0.38
R2: 0.76
R2: 0.01

0 2 4 6 8 10
Topped Cold Lake Crude

0

2

4

6

8

10

S
E

B
C

00
00

L0
12

S
09

21
12

D
00

4_
R

FS
5

R2: 0.34
R2: 0.72
R2: 0.02

0 2 4 6 8 10
Alaska N. Slope Crude

0

2

4

6

8

10

S
E

B
C

00
00

L0
12

S
09

21
12

D
00

4_
R

FS
5

R2: 0.36
R2: 0.70
R2: 0.00

0 5 10 15 20 25
Kalamazoo River Background

0

5

10

15

20

25

S
E

B
C

00
00

L0
12

S
09

21
12

D
00

4_
R

FS
5

R2: 0.30
R2: 0.26
R2: 0.77

Matrix: Bulk Sediment
Reach: Battle Creek
Mile Post: 0.00

0 5 10 15 20
Battle Creek

0

5

10

15

20
S

E
B

C
00

00
L0

12
S

09
21

12
D

00
4_

R
FS

5
R2: 0.43
R2: 0.54
R2: 0.91

0 5 10 15 20
Kalamazoo R. Background and Battle Creek

0

5

10

15

20

S
E

B
C

00
00

L0
12

S
09

21
12

D
00

4_
R

FS
5

R2: 0.36
R2: 0.38
R2: 0.84

Alkylated PAHs

3 Ring
4 Ring

Enbridge Line 6B MP 608
Percent Weight of Alkylated PAHs in SEBC0000L012S092112D004_RFS5 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 16:58:59 2013

DRAFTRevision date: March 14, 2013



0 5 10 15 20
Oily Kalamazoo River Background

0

5

10

15

20
S

E
B

C
00

00
L0

12
S

09
21

12
D

00
4_

R
FS

5
R2: 0.30
R2: 0.33
R2: 0.80

Matrix: Bulk Sediment
Reach: Battle Creek
Mile Post: 0.00

0 2 4 6 8 10 12
Oily Battle Creek

0

2

4

6

8

10

12

S
E

B
C

00
00

L0
12

S
09

21
12

D
00

4_
R

FS
5

R2: 0.79
R2: 0.69
R2: 0.90

0 5 10 15
Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

S
E

B
C

00
00

L0
12

S
09

21
12

D
00

4_
R

FS
5

R2: 0.54
R2: 0.52
R2: 0.86

0 5 10 15 20 25 30
Non-Oily Kalamazoo River Background

0

5

10

15

20

25

30

S
E

B
C

00
00

L0
12

S
09

21
12

D
00

4_
R

FS
5

R2: 0.29
R2: 0.22
R2: 0.75

0 5 10 15 20 25
Non-Oily Battle Creek

0

5

10

15

20

25
S

E
B

C
00

00
L0

12
S

09
21

12
D

00
4_

R
FS

5
R2: 0.29
R2: 0.41
R2: 0.89

0 5 10 15 20 25
Non-Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

20

25

S
E

B
C

00
00

L0
12

S
09

21
12

D
00

4_
R

FS
5

R2: 0.30
R2: 0.29
R2: 0.83

Alkylated PAHs
O

ily
 B

ac
kg

ro
un

d
N

on
-O

ily
 B

ac
kg

ro
un

d

3 Ring
4 Ring

Enbridge Line 6B MP 608
Percent Weight of Alkylated PAHs in SEBC0000L012S092112D004_RFS5 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to detection limit and plotted dotted in grey.
Diagenic compounds plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEBC0000L012S092112D004_RFS6 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEBC0000L012S092112D004_RFS6 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Battle Creek
Mile Post: 0.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEBC0000L012S092112D004_RFS6 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Matrix: Bulk Sediment
Reach: Battle Creek
Mile Post: 0.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEBC0000L012S092112D004_RFS6 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Battle Creek
Mile Post: 0.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEBC0000L012S092112D004_RFS6

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Nondetects set to zero and are plotted with open symbols.
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Percent Weight of PAHs in SEBC0000L012S092112D004_RFS6 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEBC0000L012S092112D004_RFS6 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEBC0000L012S092112D004 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEBC0000L012S092112D004 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Battle Creek
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Percent Weight of PAHs and Biomarkers in SEBC0000L012S092112D004 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEBC0000L012S092112D004 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Reach: Battle Creek
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Percent Weight of PAHs and Biomarkers in SEBC0000L012S092112D004

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEBC0000L012S092112D004 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEBC0000L012S092112D004 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEBC0000L012S092112D004 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Nondetects set to zero and are plotted with open symbols.
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Nonoily samples collected from L010, R011, C019, R022, and R024.
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Diagenic biomarkers included and plotted in black.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:37:55 2013

DRAFTRevision date: March 14, 2013



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR3510R018S022412D004
Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 35.10

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3510R018S022412D004 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Reach: Kalamazoo River
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Percent Weight of PAHs and Biomarkers in SEKR3510R018S022412D004 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 35.10
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Percent Weight of PAHs and Biomarkers in SEKR3510R018S022412D004

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR3510R018S022412D004 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:38:05 2013

DRAFTRevision date: March 14, 2013



0 2 4 6 8 10
OLKR

0

2

4

6

8

10
S

E
K

R
35

10
R

01
8S

02
24

12
D

00
4

R2: 0.38
R2: 0.42
Slope: 0.27

0 2 4 6 8 10
Topped Cold Lake Crude

0

2

4

6

8

10

S
E

K
R

35
10

R
01

8S
02

24
12

D
00

4

R2: 0.38
R2: 0.41
Slope: 0.31

0 5 10 15
Alaska N. Slope Crude

0

5

10

15

S
E

K
R

35
10

R
01

8S
02

24
12

D
00

4

R2: 0.16
R2: 0.10
Slope: 0.05

0 5 10 15
Kalamazoo River Background

0

5

10

15

S
E

K
R

35
10

R
01

8S
02

24
12

D
00

4

R2: 0.83
R2: 0.88
Slope: 1.83

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 35.10

0 2 4 6 8 10
Battle Creek

0

2

4

6

8

10
S

E
K

R
35

10
R

01
8S

02
24

12
D

00
4

R2: 0.90
R2: 0.96
Slope: 0.97

0 2 4 6 8 10 12
Kalamazoo R. Background and Battle Creek

0

2

4

6

8

10

12

S
E

K
R

35
10

R
01

8S
02

24
12

D
00

4

R2: 0.92
R2: 0.94
Slope: 1.29

Biomarkers

Tricyclic Terpanes-Unmodified
Modified Tricyclic and Tetracyclic Terpanes
Low Concentration Light Hopanes
High Concentration Light Hopanes
Heavy Hopanes
Steranes and Rearranged Steranes
Triaromatic Steranes (TAS)

Enbridge Line 6B MP 608
Percent Weight of Biomarkers in SEKR3510R018S022412D004 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:38:07 2013

DRAFTRevision date: March 14, 2013



0 5 10 15 20
Oily Kalamazoo River Background

0

5

10

15

20
S

E
K

R
35

10
R

01
8S

02
24

12
D

00
4

R2: 0.85
R2: 0.61
Slope: 1.64

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 35.10

0 2 4 6 8 10 12
Oily Battle Creek

0

2

4

6

8

10

12

S
E

K
R

35
10

R
01

8S
02

24
12

D
00

4

R2: 0.83
R2: 0.95
Slope: 0.61

0 2 4 6 8 10 12
Oily Kalamazoo R. Background and Battle Creek

0

2

4

6

8

10

12

S
E

K
R

35
10

R
01

8S
02

24
12

D
00

4

R2: 0.97
R2: 0.92
Slope: 0.96

0 2 4 6 8 10 12 14
Non-Oily Kalamazoo River Background

0

2

4

6

8

10

12

14

S
E

K
R

35
10

R
01

8S
02

24
12

D
00

4

R2: 0.72
R2: 0.93
Slope: 1.76

0 2 4 6 8 10 12
Non-Oily Battle Creek

0

2

4

6

8

10

12
S

E
K

R
35

10
R

01
8S

02
24

12
D

00
4

R2: 0.89
R2: 0.96
Slope: 1.37

0 2 4 6 8 10 12
Non-Oily Kalamazoo R. Background and Battle Creek

0

2

4

6

8

10

12

S
E

K
R

35
10

R
01

8S
02

24
12

D
00

4

R2: 0.84
R2: 0.95
Slope: 1.55

Biomarkers
O

ily
 B

ac
kg

ro
un

d
N

on
-O

ily
 B

ac
kg

ro
un

d

Tricyclic Terpanes-Unmodified
Modified Tricyclic and Tetracyclic Terpanes
Low Concentration Light Hopanes
High Concentration Light Hopanes
Heavy Hopanes
Steranes and Rearranged Steranes
Triaromatic Steranes (TAS)

Enbridge Line 6B MP 608
Percent Weight of Biomarkers in SEKR3510R018S022412D004 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
Oily samples collected from L012, C023, L020 and L021.

Nonoily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR3510R018S092112D004_RFS1 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 35.10
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3510R018S092112D004_RFS1 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 35.10
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3510R018S092112D004_RFS1 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 35.10
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3510R018S092112D004_RFS1 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 35.10
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3510R018S092112D004_RFS1

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR3510R018S092112D004_RFS1 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR3510R018S092112D004_RFS1 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR3510R018S092112D004_RFS1 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3510R018S092112D004_RFS1 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR3510R018S092112D004_RFS2 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3510R018S092112D004_RFS2 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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SEKR3510R018S092112D004_RFS2
Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 35.10
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3510R018S092112D004_RFS2 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEKR3510R018S092112D004_RFS2
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 35.10
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3510R018S092112D004_RFS2 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
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Percent Weight of Alkylated PAHs in SEKR3510R018S092112D004_RFS2 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Oily samples collected from L012, C023, L020 and L021.
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Percent Weight of PAHs and Biomarkers in SEKR3510R018S092112D004_RFS3 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3510R018S092112D004_RFS3 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 35.10
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3510R018S092112D004_RFS3 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 35.10
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3510R018S092112D004_RFS3 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 35.10
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3510R018S092112D004_RFS3

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR3510R018S092112D004_RFS3 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR3510R018S092112D004_RFS3 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3510R018S092112D004_RFS3 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Nondetects set to detection limit and plotted dotted in grey.
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Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR3510R018S092112D004_RFS4

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3510R018S092112D004_RFS4 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Nondetects set to detection limit and plotted dotted in grey.
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Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR3510R018S092112D004_RFS5 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 35.10
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3510R018S092112D004_RFS5 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 35.10
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3510R018S092112D004_RFS5 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:42:17 2013

DRAFTRevision date: March 14, 2013



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR3510R018S092112D004_RFS5
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 35.10
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Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR3510R018S092112D004_RFS5 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Concentration of PAHs and Biomarkers in SEKR3510R018S092112D004_RFS6

Nondetects set to detection limit and plotted dotted in grey.
Diagenic compounds plotted in black.
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OLKR 1340L01 (Recovered Line 6B)

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 35.10
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3510R018S092112D004_RFS6 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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CL-6B-072223-092710-JPS-KA-001-33_TOPPED

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 35.10
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3510R018S092112D004_RFS6 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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SEKR3510R018S092112D004_RFS6
Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 35.10
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3510R018S092112D004_RFS6 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEKR3510R018S092112D004_RFS6
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 35.10
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3510R018S092112D004_RFS6 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR3510R018S092112D004_RFS6
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 35.10
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3510R018S092112D004_RFS6

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR3510R018S092112D004_RFS6 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR3510R018S092112D004_RFS6 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR3510R018S092112D004_RFS6 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR0000R024S092112D004_MDL1 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
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Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR0000R024S092112D004_MDL1 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR0000R024S092112D004_MDL1 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR0000R024S092112D004_MDL1 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR0000R024S092112D004_MDL1 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.
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Percent Weight of Alkylated PAHs in SEKR0000R024S092112D004_MDL1 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.
Diagenic biomarkers included.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR0000R024S092112D004_MDL2 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR0000R024S092112D004_MDL2

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.
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Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR0000R024S092112D004_MDL2 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Diagenic biomarkers included.

All available Kalamazoo River and Battle Creek background samples averaged.
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OLKR 1340L01 (Recovered Line 6B)

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 0.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0000R024S092112D004_MDL3 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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CL-6B-072223-092710-JPS-KA-001-33_TOPPED

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 0.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0000R024S092112D004_MDL3 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 0.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0000R024S092112D004_MDL3 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEKR0000R024S092112D004_MDL3
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 0.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0000R024S092112D004_MDL3 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR0000R024S092112D004_MDL3
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 0.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0000R024S092112D004_MDL3

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR0000R024S092112D004_MDL3 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR0000R024S092112D004_MDL3 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR0000R024S092112D004_MDL3 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Nondetects set to detection limit and plotted dotted in grey.
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Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR0000R024S092112D004_MDL4 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0000R024S092112D004_MDL4 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Percent Weight of PAHs in SEKR0000R024S092112D004_MDL4 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
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R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR0000R024S092112D004_MDL4 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR0000R024S092112D004_MDL5 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
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Percent Weight of PAHs and Biomarkers in SEKR0000R024S092112D004_MDL5 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0000R024S092112D004_MDL5 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0000R024S092112D004_MDL5

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR0000R024S092112D004_MDL5 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nonoily samples collected from L010, R011, C019, R022, and R024.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:05:59 2013

DRAFTRevision date: March 14, 2013



0 0.5 1 1.5
DBT3/PA3

0

0.5

1

1.5

2

2.5

D
B

T4
/P

A
4

Samples
Battle Creek River - Background
Kalamazoo River - Background
Talmadge Creek
Kalamazoo River (u/s Battle Creek)
Kalamazoo River (d/s Battle Creek)
Oil (Line 6B or similar)
SEKR0000R024S092112D004_MDL5

End Members
Battle Creek River Background
Kalamazoo R. Background

Enbridge Line 6B MP 608
Cross Plot of Select Source Diagnostic Chemical Ratios in SEKR0000R024S092112D004_MDL5

Mixing model intervals are 20 percent.
Topped CL is 100 percent.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_crossplot_select_Chem_ratios_Rapid_Response.pro Thu Mar 14 17:05:59 2013

DRAFTRevision date: March 14, 2013

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 0.00

0 0.5 1 1.5
DBT3/PA3

0

0.5

1

1.5

N
B

T3
/B

C
3

0 0.5 1 1.5
DBT3/PA3

0

0.2

0.4

0.6

0.8

1

1.2

1.4

Fl
uo

ra
nt

he
ne

/P
yr

en
e



0 0.2 0.4 0.6 0.8 1 1.2
DBT2/PA2

0

0.5

1

1.5

D
B

T3
/P

A
3

Samples
Battle Creek River - Background
Kalamazoo River - Background
Talmadge Creek
Kalamazoo River (u/s Battle Creek)
Kalamazoo River (d/s Battle Creek)
Oil (Line 6B or similar)
SEKR0000R024S092112D004_MDL5

End Members
Battle Creek River Background
Kalamazoo R. Background

Enbridge Line 6B MP 608
Cross Plot of Select Source Diagnostic Chemical Ratios in SEKR0000R024S092112D004_MDL5

Mixing model intervals are 20 percent.
Topped CL is 100 percent.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_crossplot_select_Chem_ratios_Rapid_Response.pro Thu Mar 14 17:06:00 2013

DRAFTRevision date: March 14, 2013

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 0.00

1x10-3 1x10-2 1x10-1 1x10 1x101 1x102
DBT3/Fluoranthene

1x10-3

1x10-2

1x10-1

1x10

1x101

1x102

D
B

T4
/P

yr
en

e

0 20 40 60 80
DBT3/Fluoranthene

0

5

10

15

D
B

T4
/P

yr
en

e



0 0.2 0.4 0.6 0.8
TAS2 / Hopane

0

0.2

0.4

0.6

0.8

1

1.2

TA
S

1 
/ T

A
S

2

Samples
Battle Creek River - Background
Kalamazoo River - Background
Talmadge Creek
Kalamazoo River (u/s Battle Creek)
Kalamazoo River (d/s Battle Creek)
Oil (Line 6B or similar)
SEKR0000R024S092112D004_MDL5

End Members
Battle Creek River Background
Kalamazoo R. Background

Enbridge Line 6B MP 608
Cross Plot of Select Source Diagnostic Chemical Ratios in SEKR0000R024S092112D004_MDL5

Mixing model intervals are 20 percent.
Topped CL is 100 percent.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_crossplot_select_Chem_ratios_Rapid_Response.pro Thu Mar 14 17:06:00 2013

DRAFTRevision date: March 14, 2013

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 0.00

0 0.2 0.4 0.6 0.8
TAS2 / Hopane

0

0.2

0.4

0.6

0.8

1

TA
S

1 
/ H

op
an

e

0 0.2 0.4 0.6 0.8
TAS2 / Hopane

0

1

2

3

4

TA
S

1 
/ T

30



0 0.2 0.4 0.6 0.8 1 1.2
TAS1 / TAS2

0

1

2

3

4

TA
S

1 
/ T

30

Samples
Battle Creek River - Background
Kalamazoo River - Background
Talmadge Creek
Kalamazoo River (u/s Battle Creek)
Kalamazoo River (d/s Battle Creek)
Oil (Line 6B or similar)
SEKR0000R024S092112D004_MDL5

End Members
Battle Creek River Background
Kalamazoo R. Background

Enbridge Line 6B MP 608
Cross Plot of Select Source Diagnostic Chemical Ratios in SEKR0000R024S092112D004_MDL5

Mixing model intervals are 20 percent.
Topped CL is 100 percent.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_crossplot_select_Chem_ratios_Rapid_Response.pro Thu Mar 14 17:06:00 2013

DRAFTRevision date: March 14, 2013

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 0.00

0 1 2 3
TAS2 / T30

0

1

2

3

4

TA
S

1 
/ T

30



0

500

1000

1500

2000

2500

3000

C
on

ce
nt

ra
tio

n 
(u

g/
K

g)

PAHs
D

0
D

1
D

2
D

3
D

4
B

T0
B

T1
B

T2
B

T3
B

T4 N
0

N
1

N
2

N
3

N
4 B

D
F

A
Y

A
E F0 F1 F2 F3

D
B

T0
D

B
T1

D
B

T2
D

B
T3

D
B

T4 P
0

A
0

P
A

1
P

A
2

P
A

3
P

A
4

R
E

T
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

P
E

R
D

A
IN

D
G

H
I

3-
P

1
2-

P
1

2-
A

1
9/

4-
P

1
1-

P
1

Total PAH = 26413.5 ug/Kg
Total PAH (17PP) = 15636.8 ug/Kg

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 0.00

0

50

100

150

C
on

ce
nt

ra
tio

n 
(u

g/
K

g)

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Total Biomarker = 1667.7 ug/Kg

Data included have not been validated
Corrected biomarker results used in all analyses

Revision date: March 14, 2013

Enbridge Line 6B MP 608
Concentration of PAHs and Biomarkers in SEKR0000R024S092112D004_MDL6

Nondetects set to detection limit and plotted dotted in grey.
Diagenic compounds plotted in black.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:06:03 2013

DRAFT



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR0000R024S092112D004_MDL6
OLKR 1340L01 (Recovered Line 6B)

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 0.00

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Enbridge Line 6B MP 608
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Nondetects set to detection limit and plotted dotted in grey.
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Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR0000R024S092112D004_MDL6 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR0000R024S092112D004_MDL6 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 0.00
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Percent Weight of PAHs and Biomarkers in SEKR0000R024S092112D004_MDL6 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 0.00
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Percent Weight of PAHs and Biomarkers in SEKR0000R024S092112D004_MDL6

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR0000R024S092112D004_MDL6 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
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R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR0000R024S092112D004_MDL6 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR0000R024S092112D004_MDL7 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR0000R024S092112D004_MDL7 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Mile Post: 0.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0000R024S092112D004_MDL7 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 0.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0000R024S092112D004_MDL7 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR0000R024S092112D004_MDL7 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR0000R024S092112D004_MDL7 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to detection limit and plotted dotted in grey.
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Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEBC0000L012S092112D004_MDL1 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEBC0000L012S092112D004_MDL1 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEBC0000L012S092112D004_MDL1

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of Alkylated PAHs in SEBC0000L012S092112D004_MDL1 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEBC0000L012S092112D004_MDL1 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.
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All available Kalamazoo River and Battle Creek background samples averaged.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
Oily samples collected from L012, C023, L020 and L021.

Nonoily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEBC0000L012S092112D004_MDL2 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEBC0000L012S092112D004_MDL2 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Nondetects set to detection limit and plotted dotted in grey.
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Diagenic biomarkers included and plotted in black.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.
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R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEBC0000L012S092112D004_MDL2 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEBC0000L012S092112D004_MDL3 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEBC0000L012S092112D004_MDL3 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEBC0000L012S092112D004_MDL3

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEBC0000L012S092112D004_MDL3 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEBC0000L012S092112D004_MDL3 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEBC0000L012S092112D004_MDL3 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEBC0000L012S092112D004_MDL3 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Biomarkers in SEBC0000L012S092112D004_MDL3 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of Biomarkers in SEBC0000L012S092112D004_MDL3 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
Oily samples collected from L012, C023, L020 and L021.

Nonoily samples collected from L010, R011, C019, R022, and R024.
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Mixing model intervals are 20 percent.
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Mixing model intervals are 20 percent.
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Nondetects set to detection limit and plotted dotted in grey.
Diagenic compounds plotted in black.
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Matrix: Bulk Sediment
Reach: Battle Creek
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEBC0000L012S092112D004_MDL4 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Reach: Battle Creek
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEBC0000L012S092112D004_MDL4 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Battle Creek
Mile Post: 0.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEBC0000L012S092112D004_MDL4 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Battle Creek
Mile Post: 0.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEBC0000L012S092112D004_MDL4 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 16:56:16 2013

DRAFTRevision date: March 14, 2013



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEBC0000L012S092112D004_MDL4
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Battle Creek
Mile Post: 0.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEBC0000L012S092112D004_MDL4

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEBC0000L012S092112D004_MDL4 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEBC0000L012S092112D004_MDL4 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEBC0000L012S092112D004_MDL4 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEBC0000L012S092112D004_MDL4 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
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Percent Weight of Biomarkers in SEBC0000L012S092112D004_MDL4 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
Oily samples collected from L012, C023, L020 and L021.

Nonoily samples collected from L010, R011, C019, R022, and R024.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEBC0000L012S092112D004_MDL5 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEBC0000L012S092112D004_MDL5 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Reach: Battle Creek
Mile Post: 0.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEBC0000L012S092112D004_MDL5 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEBC0000L012S092112D004_MDL5 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Nondetects set to detection limit and plotted dotted in grey.
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All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEBC0000L012S092112D004_MDL5 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEBC0000L012S092112D004_MDL5 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Diagenic biomarkers included.
Oily samples collected from L012, C023, L020 and L021.

Nonoily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to detection limit and plotted dotted in grey.
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Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEBC0000L012S092112D004_MDL6 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEBC0000L012S092112D004_MDL6 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Reach: Battle Creek
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Percent Weight of PAHs and Biomarkers in SEBC0000L012S092112D004_MDL6

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 16:56:59 2013

DRAFTRevision date: March 14, 2013



0 2 4 6 8 10
OLKR

0

2

4

6

8

10

S
E

B
C

00
00

L0
12

S
09

21
12

D
00

4_
M

D
L6

R2: 0.11
R2: 0.36
R2: 0.11

0 2 4 6 8 10
Topped Cold Lake Crude

0

2

4

6

8

10

S
E

B
C

00
00

L0
12

S
09

21
12

D
00

4_
M

D
L6

R2: 0.08
R2: 0.31
R2: 0.14

0 2 4 6 8 10
Alaska N. Slope Crude

0

2

4

6

8

10

S
E

B
C

00
00

L0
12

S
09

21
12

D
00

4_
M

D
L6

R2: 0.21
R2: 0.73
R2: 0.04

0 5 10 15 20 25
Kalamazoo River Background

0

5

10

15

20

25

S
E

B
C

00
00

L0
12

S
09

21
12

D
00

4_
M

D
L6

R2: 0.60
R2: 0.65
R2: 0.92

Matrix: Bulk Sediment
Reach: Battle Creek
Mile Post: 0.00

0 5 10 15 20
Battle Creek

0

5

10

15

20
S

E
B

C
00

00
L0

12
S

09
21

12
D

00
4_

M
D

L6
R2: 0.69
R2: 0.87
R2: 0.98

0 5 10 15 20
Kalamazoo R. Background and Battle Creek

0

5

10

15

20

S
E

B
C

00
00

L0
12

S
09

21
12

D
00

4_
M

D
L6

R2: 0.65
R2: 0.77
R2: 0.96

Alkylated PAHs

3 Ring
4 Ring

Enbridge Line 6B MP 608
Percent Weight of Alkylated PAHs in SEBC0000L012S092112D004_MDL6 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
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2-Ring and diagenic PAHs not included.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEBC0000L012S092112D004_MDL7 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEBC0000L012S092112D004_MDL7 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Battle Creek
Mile Post: 0.00
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Percent Weight of PAHs and Biomarkers in SEBC0000L012S092112D004_MDL7 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Matrix: Bulk Sediment
Reach: Battle Creek
Mile Post: 0.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEBC0000L012S092112D004_MDL7 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Matrix: Bulk Sediment
Reach: Battle Creek
Mile Post: 0.00

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4
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Percent Weight of PAHs and Biomarkers in SEBC0000L012S092112D004_MDL7

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEBC0000L012S092112D004_MDL7 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEBC0000L012S092112D004_MDL7 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3510R018S092112D004_MDL1 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 35.10
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3510R018S092112D004_MDL1 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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SEKR3510R018S092112D004_MDL1
Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 35.10
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3510R018S092112D004_MDL1 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEKR3510R018S092112D004_MDL1
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 35.10
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3510R018S092112D004_MDL1 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:38:37 2013

DRAFTRevision date: March 14, 2013



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR3510R018S092112D004_MDL1
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 35.10

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3510R018S092112D004_MDL1

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:38:38 2013

DRAFTRevision date: March 14, 2013



0 2 4 6 8 10
OLKR

0

2

4

6

8

10
S

E
K

R
35

10
R

01
8S

09
21

12
D

00
4_

M
D

L1
R2: 0.03
R2: 0.45
R2: 0.30
R2: 0.37

0 2 4 6 8 10
Topped Cold Lake Crude

0

2

4

6

8

10

S
E

K
R

35
10

R
01

8S
09

21
12

D
00

4_
M

D
L1

R2: 0.04
R2: 0.44
R2: 0.30
R2: 0.41

0 2 4 6 8 10
Alaska N. Slope Crude

0

2

4

6

8

10

S
E

K
R

35
10

R
01

8S
09

21
12

D
00

4_
M

D
L1

R2: 0.04
R2: 0.60
R2: 0.30
R2: 0.12

0 5 10 15
Kalamazoo River Background

0

5

10

15

S
E

K
R

35
10

R
01

8S
09

21
12

D
00

4_
M

D
L1

R2: 0.91
R2: 0.51
R2: 0.96
R2: 0.97

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 35.10

0 5 10 15
Battle Creek

0

5

10

15
S

E
K

R
35

10
R

01
8S

09
21

12
D

00
4_

M
D

L1
R2: 0.89
R2: 0.68
R2: 0.92
R2: 0.91

0 5 10 15
Kalamazoo R. Background and Battle Creek

0

5

10

15

S
E

K
R

35
10

R
01

8S
09

21
12

D
00

4_
M

D
L1

R2: 0.91
R2: 0.61
R2: 0.95
R2: 0.95

PAHs 3+ring, w/o Ret,Per

3 Ring
4 Ring
5+ Rings

Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR3510R018S092112D004_MDL1 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:38:39 2013

DRAFTRevision date: March 14, 2013



0 2 4 6 8 10 12
Oily Kalamazoo River Background

0

2

4

6

8

10

12
S

E
K

R
35

10
R

01
8S

09
21

12
D

00
4_

M
D

L1
R2: 0.93
R2: 0.65
R2: 0.96
R2: 0.95

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 35.10

0 2 4 6 8 10 12
Oily Battle Creek

0

2

4

6

8

10

12

S
E

K
R

35
10

R
01

8S
09

21
12

D
00

4_
M

D
L1

R2: 0.81
R2: 0.92
R2: 0.92
R2: 0.83

0 2 4 6 8 10 12
Oily Kalamazoo R. Background and Battle Creek

0

2

4

6

8

10

12

S
E

K
R

35
10

R
01

8S
09

21
12

D
00

4_
M

D
L1

R2: 0.93
R2: 0.86
R2: 0.95
R2: 0.91

0 5 10 15
Non-Oily Kalamazoo River Background

0

5

10

15

S
E

K
R

35
10

R
01

8S
09

21
12

D
00

4_
M

D
L1

R2: 0.88
R2: 0.39
R2: 0.96
R2: 0.97

0 5 10 15 20
Non-Oily Battle Creek

0

5

10

15

20
S

E
K

R
35

10
R

01
8S

09
21

12
D

00
4_

M
D

L1
R2: 0.86
R2: 0.43
R2: 0.91
R2: 0.92

0 5 10 15
Non-Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

S
E

K
R

35
10

R
01

8S
09

21
12

D
00

4_
M

D
L1

R2: 0.88
R2: 0.42
R2: 0.94
R2: 0.97

O
ily

 B
ac

kg
ro

un
d

N
on

-O
ily

 B
ac

kg
ro

un
d

PAHs 3+ring, w/o Ret,Per

3 Ring
4 Ring
5+ Rings

Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR3510R018S092112D004_MDL1 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR3510R018S092112D004_MDL1 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR3510R018S092112D004_MDL2 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR3510R018S092112D004_MDL2 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 35.10
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3510R018S092112D004_MDL2 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEKR3510R018S092112D004_MDL2
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 35.10
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3510R018S092112D004_MDL2 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 35.10
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3510R018S092112D004_MDL2

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR3510R018S092112D004_MDL2 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR3510R018S092112D004_MDL2 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR3510R018S092112D004_MDL2 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3510R018S092112D004_MDL2 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.
Diagenic biomarkers included.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of Biomarkers in SEKR3510R018S092112D004_MDL2 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
Oily samples collected from L012, C023, L020 and L021.

Nonoily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR3510R018S092112D004_MDL3 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 35.10
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Percent Weight of PAHs and Biomarkers in SEKR3510R018S092112D004_MDL3 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 35.10
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Percent Weight of PAHs and Biomarkers in SEKR3510R018S092112D004_MDL3 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 35.10
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Percent Weight of PAHs and Biomarkers in SEKR3510R018S092112D004_MDL3

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR3510R018S092112D004_MDL3 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR3510R018S092112D004_MDL3 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR3510R018S092112D004_MDL3 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3510R018S092112D004_MDL3 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.
Diagenic biomarkers included.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR3510R018S092112D004_MDL4 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR3510R018S092112D004_MDL4 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3510R018S092112D004_MDL4 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 35.10
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3510R018S092112D004_MDL4 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 35.10
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Nondetects set to zero and are plotted with open symbols.
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Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:39:41 2013

DRAFTRevision date: March 14, 2013



0 2 4 6 8 10 12
OLKR

0

2

4

6

8

10

12
S

E
K

R
35

10
R

01
8S

09
21

12
D

00
4_

M
D

L4
R2: 0.02
R2: 0.58
R2: 0.09

0 2 4 6 8 10 12
Topped Cold Lake Crude

0

2

4

6

8

10

12

S
E

K
R

35
10

R
01

8S
09

21
12

D
00

4_
M

D
L4

R2: 0.01
R2: 0.50
R2: 0.11

0 2 4 6 8 10 12
Alaska N. Slope Crude

0

2

4

6

8

10

12

S
E

K
R

35
10

R
01

8S
09

21
12

D
00

4_
M

D
L4

R2: 0.02
R2: 0.62
R2: 0.04

0 5 10 15 20 25
Kalamazoo River Background

0

5

10

15

20

25

S
E

K
R

35
10

R
01

8S
09

21
12

D
00

4_
M

D
L4

R2: 0.75
R2: 0.41
R2: 0.95

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 35.10

0 5 10 15 20
Battle Creek

0

5

10

15

20
S

E
K

R
35

10
R

01
8S

09
21

12
D

00
4_

M
D

L4
R2: 0.83
R2: 0.70
R2: 0.93

0 5 10 15 20
Kalamazoo R. Background and Battle Creek

0

5

10

15

20

S
E

K
R

35
10

R
01

8S
09

21
12

D
00

4_
M

D
L4

R2: 0.80
R2: 0.55
R2: 0.96

Alkylated PAHs

3 Ring
4 Ring

Enbridge Line 6B MP 608
Percent Weight of Alkylated PAHs in SEKR3510R018S092112D004_MDL4 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:39:43 2013

DRAFTRevision date: March 14, 2013



0 5 10 15 20
Oily Kalamazoo River Background

0

5

10

15

20
S

E
K

R
35

10
R

01
8S

09
21

12
D

00
4_

M
D

L4
R2: 0.73
R2: 0.54
R2: 0.87

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 35.10

0 5 10 15
Oily Battle Creek

0

5

10

15

S
E

K
R

35
10

R
01

8S
09

21
12

D
00

4_
M

D
L4

R2: 0.70
R2: 0.82
R2: 0.82

0 5 10 15
Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

S
E

K
R

35
10

R
01

8S
09

21
12

D
00

4_
M

D
L4

R2: 0.81
R2: 0.71
R2: 0.87

0 5 10 15 20 25 30
Non-Oily Kalamazoo River Background

0

5

10

15

20

25

30

S
E

K
R

35
10

R
01

8S
09

21
12

D
00

4_
M

D
L4

R2: 0.74
R2: 0.35
R2: 0.95

0 5 10 15 20 25
Non-Oily Battle Creek

0

5

10

15

20

25
S

E
K

R
35

10
R

01
8S

09
21

12
D

00
4_

M
D

L4
R2: 0.75
R2: 0.57
R2: 0.94

0 5 10 15 20 25
Non-Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

20

25

S
E

K
R

35
10

R
01

8S
09

21
12

D
00

4_
M

D
L4

R2: 0.76
R2: 0.44
R2: 0.96

Alkylated PAHs
O

ily
 B

ac
kg

ro
un

d
N

on
-O

ily
 B

ac
kg

ro
un

d

3 Ring
4 Ring

Enbridge Line 6B MP 608
Percent Weight of Alkylated PAHs in SEKR3510R018S092112D004_MDL4 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to detection limit and plotted dotted in grey.
Diagenic compounds plotted in black.
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Reach: Kalamazoo River
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Percent Weight of PAHs and Biomarkers in SEKR3510R018S092112D004_MDL5 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 35.10

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3510R018S092112D004_MDL5 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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SEKR3510R018S092112D004_MDL5
Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 35.10
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3510R018S092112D004_MDL5 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEKR3510R018S092112D004_MDL5
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 35.10
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3510R018S092112D004_MDL5 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR3510R018S092112D004_MDL5
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 35.10
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3510R018S092112D004_MDL5

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR3510R018S092112D004_MDL5 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR3510R018S092112D004_MDL5 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3510R018S092112D004_MDL5 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR3510R018S092112D004_MDL6 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR3510R018S092112D004_MDL6 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 35.10
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Percent Weight of PAHs and Biomarkers in SEKR3510R018S092112D004_MDL6 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
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Percent Weight of PAHs and Biomarkers in SEKR3510R018S092112D004_MDL6 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 35.10
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Percent Weight of PAHs and Biomarkers in SEKR3510R018S092112D004_MDL6

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR3510R018S092112D004_MDL6 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR3510R018S092112D004_MDL6 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3510R018S092112D004_MDL6 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Biomarkers in SEKR3510R018S092112D004_MDL6 versus OLKR,
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Nondetects set to zero and are plotted with open symbols.
Diagenic biomarkers included.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR3510R018S092112D004_MDL7 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3510R018S092112D004_MDL7 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 35.10
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3510R018S092112D004_MDL7 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 35.10
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3510R018S092112D004_MDL7

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR3510R018S092112D004_MDL7 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR3510R018S092112D004_MDL7 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR3510R018S092112D004_MDL7 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3510R018S092112D004_MDL7 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.
Diagenic biomarkers included.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of Biomarkers in SEKR3510R018S092112D004_MDL7 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
Oily samples collected from L012, C023, L020 and L021.

Nonoily samples collected from L010, R011, C019, R022, and R024.
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Mixing model intervals are 20 percent.
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Concentration of PAHs and Biomarkers in SEKR0000C019S022312D004

Nondetects set to detection limit and plotted dotted in grey.
Diagenic compounds plotted in black.
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OLKR 1340L01 (Recovered Line 6B)

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 0.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0000C019S022312D004 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 0.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0000C019S022312D004 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:00:28 2013

DRAFTRevision date: March 14, 2013



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR0000C019S022312D004
Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 0.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0000C019S022312D004 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEKR0000C019S022312D004
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 0.00

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0000C019S022312D004 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR0000C019S022312D004
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 0.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0000C019S022312D004

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR0000C019S022312D004 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR0000C019S022312D004 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR0000C019S022312D004 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Nondetects set to detection limit and plotted dotted in grey.
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Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR0000C023S022212D004 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:00:48 2013

DRAFTRevision date: March 14, 2013



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR0000C023S022212D004
Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0000C023S022212D004 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Nondetects set to detection limit and plotted dotted in grey.
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Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs in SEKR0000C023S022212D004 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR0000C023S022212D004 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR0000L020S022312D004 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0000L020S022312D004 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 0.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0000L020S022312D004 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 0.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0000L020S022312D004 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:01:09 2013

DRAFTRevision date: March 14, 2013



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR0000L020S022312D004
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 0.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0000L020S022312D004

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR0000L020S022312D004 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR0000L020S022312D004 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR0000L020S022312D004 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR0000L020S022312D004 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR0000L021S022312D004 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0000L021S022312D004 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR0000L021S022312D004 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR0000L021S022312D004 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 0.00
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Percent Weight of PAHs and Biomarkers in SEKR0000L021S022312D004

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR0000L021S022312D004 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR0000L021S022312D004 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR0000L021S022312D004 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR0000L021S022312D004 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:01:47 2013

DRAFTRevision date: March 14, 2013



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR0000R022D022212D004
Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 0.00

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0000R022D022212D004 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0000R022D022212D004 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0000R022D022212D004

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR0000R022S022212D004 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR0000R022S022212D004 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR0000R022S022212D004 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 0.00
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Percent Weight of PAHs and Biomarkers in SEKR0000R022S022212D004

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR0000R022S022212D004 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR0000R022S022212D004 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR0000R022S022212D004 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Enbridge Line 6B MP 608
Percent Weight of Biomarkers in SEKR0000R022S022212D004 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
Oily samples collected from L012, C023, L020 and L021.

Nonoily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR0000R024AD121312D010 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0000R024AD121312D010 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 0.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0000R024AD121312D010 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 0.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0000R024AD121312D010 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 0.00
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Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR0000R024AD121312D010 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Concentration of PAHs and Biomarkers in SEKR0000R024AS121312D006

Nondetects set to detection limit and plotted dotted in grey.
Diagenic compounds plotted in black.
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OLKR 1340L01 (Recovered Line 6B)

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 0.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0000R024AS121312D006 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0000R024AS121312D006 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 0.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0000R024AS121312D006 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEKR0000R024AS121312D006
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 0.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0000R024AS121312D006 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR0000R024AS121312D006
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 0.00

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0000R024AS121312D006

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR0000R024AS121312D006 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR0000R024AS121312D006 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR0000R024AS121312D006 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR0000R024AS121312D006 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR0000R024AS121312D010 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0000R024AS121312D010 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0000R024AS121312D010 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR0000R024AS121312D010 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR0000R024AS121312D013 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0000R024AS121312D013 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR0000R024AS121312D013

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0000R024S022012D004 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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SEKR0000R024S022012D004
Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 0.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0000R024S022012D004 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEKR0000R024S022012D004
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 0.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0000R024S022012D004 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR0000R024S022012D004
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 0.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0000R024S022012D004

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:03:47 2013

DRAFTRevision date: March 14, 2013



0 2 4 6 8 10 12
OLKR

0

2

4

6

8

10

12

S
E

K
R

00
00

R
02

4S
02

20
12

D
00

4
R2: 0.17
R2: 0.02
R2: 0.43
R2: 0.26

0 2 4 6 8 10 12
Topped Cold Lake Crude

0

2

4

6

8

10

12

S
E

K
R

00
00

R
02

4S
02

20
12

D
00

4

R2: 0.19
R2: 0.01
R2: 0.42
R2: 0.29

0 2 4 6 8 10 12
Alaska N. Slope Crude

0

2

4

6

8

10

12

S
E

K
R

00
00

R
02

4S
02

20
12

D
00

4

R2: 0.14
R2: 0.05
R2: 0.46
R2: 0.06

0 5 10 15
Kalamazoo River Background

0

5

10

15

S
E

K
R

00
00

R
02

4S
02

20
12

D
00

4

R2: 0.98
R2: 0.95
R2: 0.99
R2: 0.97

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 0.00

0 5 10 15
Battle Creek

0

5

10

15
S

E
K

R
00

00
R

02
4S

02
20

12
D

00
4

R2: 0.94
R2: 0.84
R2: 0.95
R2: 0.86

0 5 10 15
Kalamazoo R. Background and Battle Creek
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR0000R024S022012D004 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR0000R024S022012D004 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR0000R024S022012D004 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Enbridge Line 6B MP 608
Percent Weight of Alkylated PAHs in SEKR0000R024S022012D004 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:03:55 2013

DRAFTRevision date: March 14, 2013



0 5 10 15
OLKR

0

5

10

15
S

E
K

R
00

00
R

02
4S

02
20

12
D

00
4

R2: 0.25
R2: 0.32
Slope: 0.14

0 5 10 15
Topped Cold Lake Crude

0

5

10

15

S
E

K
R

00
00

R
02

4S
02

20
12

D
00

4

R2: 0.25
R2: 0.31
Slope: 0.17

0 5 10 15
Alaska N. Slope Crude

0

5

10

15

S
E

K
R

00
00

R
02

4S
02

20
12

D
00

4

R2: 0.07
R2: 0.06
Slope: 0.03

0 5 10 15 20
Kalamazoo River Background

0

5

10

15

20

S
E

K
R

00
00

R
02

4S
02

20
12

D
00

4

R2: 0.75
R2: 0.96
Slope: 1.16

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 0.00

0 5 10 15 20
Battle Creek

0

5

10

15

20
S

E
K

R
00

00
R

02
4S

02
20

12
D

00
4

R2: 0.60
R2: 0.95
Slope: 0.59

0 5 10 15 20
Kalamazoo R. Background and Battle Creek

0

5

10

15

20

S
E

K
R

00
00

R
02

4S
02

20
12

D
00

4

R2: 0.73
R2: 0.97
Slope: 0.79

Biomarkers

Tricyclic Terpanes-Unmodified
Modified Tricyclic and Tetracyclic Terpanes
Low Concentration Light Hopanes
High Concentration Light Hopanes
Heavy Hopanes
Steranes and Rearranged Steranes
Triaromatic Steranes (TAS)

Enbridge Line 6B MP 608
Percent Weight of Biomarkers in SEKR0000R024S022012D004 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:03:57 2013

DRAFTRevision date: March 14, 2013



0 5 10 15 20
Oily Kalamazoo River Background

0

5

10

15

20
S

E
K

R
00

00
R

02
4S

02
20

12
D

00
4

R2: 0.93
R2: 0.77
Slope: 1.12

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 0.00

0 5 10 15 20
Oily Battle Creek

0

5

10

15

20

S
E

K
R

00
00

R
02

4S
02

20
12

D
00

4

R2: 0.53
R2: 0.95
Slope: 0.37

0 5 10 15 20
Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

20

S
E

K
R

00
00

R
02

4S
02

20
12

D
00

4

R2: 0.87
R2: 0.97
Slope: 0.59

0 5 10 15 20
Non-Oily Kalamazoo River Background

0

5

10

15

20

S
E

K
R

00
00

R
02

4S
02

20
12

D
00

4

R2: 0.58
R2: 0.97
Slope: 1.09

0 5 10 15 20
Non-Oily Battle Creek

0

5

10

15

20
S

E
K

R
00

00
R

02
4S

02
20

12
D

00
4

R2: 0.61
R2: 0.96
Slope: 0.83

0 5 10 15 20
Non-Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

20

S
E

K
R

00
00

R
02

4S
02

20
12

D
00

4

R2: 0.63
R2: 0.97
Slope: 0.95

Biomarkers
O

ily
 B

ac
kg

ro
un

d
N

on
-O

ily
 B

ac
kg

ro
un

d

Tricyclic Terpanes-Unmodified
Modified Tricyclic and Tetracyclic Terpanes
Low Concentration Light Hopanes
High Concentration Light Hopanes
Heavy Hopanes
Steranes and Rearranged Steranes
Triaromatic Steranes (TAS)

Enbridge Line 6B MP 608
Percent Weight of Biomarkers in SEKR0000R024S022012D004 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
Oily samples collected from L012, C023, L020 and L021.

Nonoily samples collected from L010, R011, C019, R022, and R024.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:03:59 2013

DRAFTRevision date: March 14, 2013



0 0.5 1 1.5
DBT3/PA3

0

0.5

1

1.5

2

2.5

D
B

T4
/P

A
4

Samples
Battle Creek River - Background
Kalamazoo River - Background
Talmadge Creek
Kalamazoo River (u/s Battle Creek)
Kalamazoo River (d/s Battle Creek)
Oil (Line 6B or similar)
SEKR0000R024S022012D004

End Members
Battle Creek River Background
Kalamazoo R. Background

Enbridge Line 6B MP 608
Cross Plot of Select Source Diagnostic Chemical Ratios in SEKR0000R024S022012D004

Mixing model intervals are 20 percent.
Topped CL is 100 percent.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_crossplot_select_Chem_ratios_Rapid_Response.pro Thu Mar 14 17:03:59 2013

DRAFTRevision date: March 14, 2013

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 0.00

0 0.5 1 1.5
DBT3/PA3

0

0.5

1

1.5

N
B

T3
/B

C
3

0 0.5 1 1.5
DBT3/PA3

0

0.2

0.4

0.6

0.8

1

1.2

1.4

Fl
uo

ra
nt

he
ne

/P
yr

en
e



0 0.2 0.4 0.6 0.8 1 1.2
DBT2/PA2

0

0.5

1

1.5

D
B

T3
/P

A
3

Samples
Battle Creek River - Background
Kalamazoo River - Background
Talmadge Creek
Kalamazoo River (u/s Battle Creek)
Kalamazoo River (d/s Battle Creek)
Oil (Line 6B or similar)
SEKR0000R024S022012D004

End Members
Battle Creek River Background
Kalamazoo R. Background

Enbridge Line 6B MP 608
Cross Plot of Select Source Diagnostic Chemical Ratios in SEKR0000R024S022012D004

Mixing model intervals are 20 percent.
Topped CL is 100 percent.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_crossplot_select_Chem_ratios_Rapid_Response.pro Thu Mar 14 17:04:00 2013

DRAFTRevision date: March 14, 2013

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 0.00

1x10-3 1x10-2 1x10-1 1x10 1x101 1x102
DBT3/Fluoranthene

1x10-3

1x10-2

1x10-1

1x10

1x101

1x102

D
B

T4
/P

yr
en

e

0 20 40 60 80
DBT3/Fluoranthene

0

5

10

15

D
B

T4
/P

yr
en

e



0 0.2 0.4 0.6 0.8
TAS2 / Hopane

0

0.2

0.4

0.6

0.8

1

1.2

TA
S

1 
/ T

A
S

2

Samples
Battle Creek River - Background
Kalamazoo River - Background
Talmadge Creek
Kalamazoo River (u/s Battle Creek)
Kalamazoo River (d/s Battle Creek)
Oil (Line 6B or similar)
SEKR0000R024S022012D004

End Members
Battle Creek River Background
Kalamazoo R. Background

Enbridge Line 6B MP 608
Cross Plot of Select Source Diagnostic Chemical Ratios in SEKR0000R024S022012D004

Mixing model intervals are 20 percent.
Topped CL is 100 percent.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_crossplot_select_Chem_ratios_Rapid_Response.pro Thu Mar 14 17:04:00 2013

DRAFTRevision date: March 14, 2013

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 0.00

0 0.2 0.4 0.6 0.8
TAS2 / Hopane

0

0.2

0.4

0.6

0.8

1

TA
S

1 
/ H

op
an

e

0 0.2 0.4 0.6 0.8
TAS2 / Hopane

0

1

2

3

4

TA
S

1 
/ T

30



0 0.2 0.4 0.6 0.8 1 1.2
TAS1 / TAS2

0

1

2

3

4

TA
S

1 
/ T

30

Samples
Battle Creek River - Background
Kalamazoo River - Background
Talmadge Creek
Kalamazoo River (u/s Battle Creek)
Kalamazoo River (d/s Battle Creek)
Oil (Line 6B or similar)
SEKR0000R024S022012D004

End Members
Battle Creek River Background
Kalamazoo R. Background

Enbridge Line 6B MP 608
Cross Plot of Select Source Diagnostic Chemical Ratios in SEKR0000R024S022012D004

Mixing model intervals are 20 percent.
Topped CL is 100 percent.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_crossplot_select_Chem_ratios_Rapid_Response.pro Thu Mar 14 17:04:00 2013

DRAFTRevision date: March 14, 2013

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 0.00

0 1 2 3
TAS2 / T30

0

1

2

3

4

TA
S

1 
/ T

30



0

500

1000

1500

2000

C
on

ce
nt

ra
tio

n 
(u

g/
K

g)

PAHs
D

0
D

1
D

2
D

3
D

4
B

T0
B

T1
B

T2
B

T3
B

T4 N
0

N
1

N
2

N
3

N
4 B

D
F

A
Y

A
E F0 F1 F2 F3

D
B

T0
D

B
T1

D
B

T2
D

B
T3

D
B

T4 P
0

A
0

P
A

1
P

A
2

P
A

3
P

A
4

R
E

T
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

P
E

R
D

A
IN

D
G

H
I

3-
P

1
2-

P
1

2-
A

1
9/

4-
P

1
1-

P
1

Total PAH = 13671.4 ug/Kg
Total PAH (17PP) = 9447.1 ug/Kg

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 0.00

0

10

20

30

40

50

C
on

ce
nt

ra
tio

n 
(u

g/
K

g)

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Total Biomarker = 586.6 ug/Kg

Data included have not been validated
Corrected biomarker results used in all analyses

Revision date: March 14, 2013

Enbridge Line 6B MP 608
Concentration of PAHs and Biomarkers in SEKR0000R024S092112D004

Nondetects set to detection limit and plotted dotted in grey.
Diagenic compounds plotted in black.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:04:03 2013

DRAFT



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR0000R024S092112D004
OLKR 1340L01 (Recovered Line 6B)

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 0.00

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0000R024S092112D004 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:04:04 2013

DRAFTRevision date: March 14, 2013



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR0000R024S092112D004
CL-6B-072223-092710-JPS-KA-001-33_TOPPED

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 0.00

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0000R024S092112D004 versus Topped CL
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Percent Weight of PAHs and Biomarkers in SEKR0000R024S092112D004 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR0000R024S092112D004 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR0000R024S092112D004

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR0000R024S092112D004 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR0000R024S092112D004 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR0000R024S092112D004 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Diagenic biomarkers included.
Oily samples collected from L012, C023, L020 and L021.

Nonoily samples collected from L010, R011, C019, R022, and R024.
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Reach: Talmadge Creek
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SETC0000C210S022412D004 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SETC0000C210S022412D004 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Talmadge Creek
Mile Post: 0.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SETC0000C210S022412D004 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SETC0000C210S022412D004
Battle Creek

Matrix: Bulk Sediment
Reach: Talmadge Creek
Mile Post: 0.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SETC0000C210S022412D004 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SETC0000C210S022412D004
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Talmadge Creek
Mile Post: 0.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SETC0000C210S022412D004

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SETC0000C210S022412D004 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SETC0000C210S022412D004 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SETC0000C210S022412D004 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SETC0000C210S022412D004 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to detection limit and plotted dotted in grey.
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Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SE1111C703S120712DX versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SE1111C703S120712DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SE1111C703S120712DX versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Nondetects set to detection limit and plotted dotted in grey.
Diagenic compounds plotted in black.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 16:49:41 2013

DRAFT



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SE1111C704S121012D005
OLKR 1340L01 (Recovered Line 6B)

Matrix: Bulk Sediment
Reach: Battle Creek (unconfirmed)
Mile Post: 0.0
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SE1111C704S121012D005 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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CL-6B-072223-092710-JPS-KA-001-33_TOPPED

Matrix: Bulk Sediment
Reach: Battle Creek (unconfirmed)
Mile Post: 0.0
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SE1111C704S121012D005 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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SE1111C704S121012D005
Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Battle Creek (unconfirmed)
Mile Post: 0.0
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SE1111C704S121012D005 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SE1111C704S121012D005
Battle Creek

Matrix: Bulk Sediment
Reach: Battle Creek (unconfirmed)
Mile Post: 0.0
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SE1111C704S121012D005 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SE1111C704S121012D005
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Battle Creek (unconfirmed)
Mile Post: 0.0
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SE1111C704S121012D005

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SE1111C704S121012D005 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SE1111C704S121012D005 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SE1111C704S121012D005 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SE1111C704S121012D009 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SE1111C704S121012D009 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SE1111C704S121012D009 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Reach: Battle Creek (unconfirmed)
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SE1111C704S121012D009 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SE1111C704S121012D009 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SE1111C704S121012D009 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Nondetects set to zero and are plotted with open symbols.
Diagenic biomarkers included.

Oily samples collected from L012, C023, L020 and L021.
Nonoily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SE1111C704S121012D014 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Battle Creek (unconfirmed)
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SE1111C704S121012D014 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Matrix: Bulk Sediment
Reach: Battle Creek (unconfirmed)
Mile Post: 0.0
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SE1111C704S121012D014 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Battle Creek (unconfirmed)
Mile Post: 0.0
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SE1111C704S121012D014

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Nondetects set to zero and are plotted with open symbols.
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R2 values for all data is in black while by R2 values by ring number are colored according to legend.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 16:50:25 2013

DRAFTRevision date: March 14, 2013



0 2 4 6 8 10 12
Oily Kalamazoo River Background

0

2

4

6

8

10

12
S

E
11

11
C

70
4S

12
10

12
D

01
4

R2: 0.89
R2: 0.75
R2: 0.87
R2: 0.96

Matrix: Bulk Sediment
Reach: Battle Creek (unconfirmed)
Mile Post: 0.0

0 2 4 6 8 10 12
Oily Battle Creek

0

2

4

6

8

10

12

S
E

11
11

C
70

4S
12

10
12

D
01

4

R2: 0.70
R2: 0.86
R2: 0.79
R2: 0.90

0 2 4 6 8 10 12
Oily Kalamazoo R. Background and Battle Creek

0

2

4

6

8

10

12

S
E

11
11

C
70

4S
12

10
12

D
01

4

R2: 0.85
R2: 0.87
R2: 0.84
R2: 0.95

0 5 10 15
Non-Oily Kalamazoo River Background

0

5

10

15

S
E

11
11

C
70

4S
12

10
12

D
01

4

R2: 0.80
R2: 0.43
R2: 0.83
R2: 0.96

0 5 10 15 20
Non-Oily Battle Creek

0

5

10

15

20
S

E
11

11
C

70
4S

12
10

12
D

01
4

R2: 0.78
R2: 0.45
R2: 0.75
R2: 0.91

0 5 10 15
Non-Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

S
E

11
11

C
70

4S
12

10
12

D
01

4

R2: 0.80
R2: 0.45
R2: 0.80
R2: 0.96

O
ily

 B
ac

kg
ro

un
d

N
on

-O
ily

 B
ac

kg
ro

un
d

PAHs 3+ring, w/o Ret,Per

3 Ring
4 Ring
5+ Rings

Enbridge Line 6B MP 608
Percent Weight of PAHs in SE1111C704S121012D014 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SE1111C704S121012D014 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SE1111C704S121012D014 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SE1111C704S121012DX versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SE1111C704S121012DX versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SE1111C704S121012DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Percent Weight of PAHs and Biomarkers in SE1111C704S121012DX versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Matrix: Bulk Sediment
Reach: Battle Creek (unconfirmed)
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Percent Weight of PAHs and Biomarkers in SE1111C704S121012DX

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SE1111C704S121012DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of Alkylated PAHs in SE1111C704S121012DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
Oily samples collected from L012, C023, L020 and L021.

Nonoily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to detection limit and plotted dotted in grey.
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Percent Weight of PAHs and Biomarkers in SE2222C702D120712D006 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 16:50:59 2013

DRAFTRevision date: March 14, 2013



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SE2222C702D120712D006
Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Battle Creek (unconfirmed)
Mile Post: 0.0
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SE2222C702D120712D006 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Battle Creek (unconfirmed)
Mile Post: 0.0
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SE2222C702D120712D006 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Battle Creek (unconfirmed)
Mile Post: 0.0
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SE2222C702D120712D006

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SE2222C702D120712D006 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Diagenic biomarkers included.

Oily samples collected from L012, C023, L020 and L021.
Nonoily samples collected from L010, R011, C019, R022, and R024.
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Reach: Battle Creek (unconfirmed)
Mile Post: 0.0
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SE2222C702S120712D006 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Battle Creek (unconfirmed)
Mile Post: 0.0
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SE2222C702S120712D006 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Battle Creek (unconfirmed)
Mile Post: 0.0
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SE2222C702S120712D006 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SE2222C702S120712D006
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Battle Creek (unconfirmed)
Mile Post: 0.0
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SE2222C702S120712D006

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SE2222C702S120712D006 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SE2222C702S120712D006 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SE2222C702S120712D006 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SE2222C702S120712D006 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs and Biomarkers in SE2222C702S120712D011 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Battle Creek (unconfirmed)
Mile Post: 0.0
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SE2222C702S120712D011 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Battle Creek (unconfirmed)
Mile Post: 0.0
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SE2222C702S120712D011 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Battle Creek (unconfirmed)
Mile Post: 0.0
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SE2222C702S120712D011

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of Alkylated PAHs in SE2222C702S120712D011 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Oily samples collected from L012, C023, L020 and L021.
Nonoily samples collected from L010, R011, C019, R022, and R024.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SE2222C702S120712D015 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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SE2222C702S120712D015
CL-6B-072223-092710-JPS-KA-001-33_TOPPED

Matrix: Bulk Sediment
Reach: Battle Creek (unconfirmed)
Mile Post: 0.0
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SE2222C702S120712D015 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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SE2222C702S120712D015
Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Battle Creek (unconfirmed)
Mile Post: 0.0
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SE2222C702S120712D015 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SE2222C702S120712D015
Battle Creek

Matrix: Bulk Sediment
Reach: Battle Creek (unconfirmed)
Mile Post: 0.0
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SE2222C702S120712D015 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SE2222C702S120712D015
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Battle Creek (unconfirmed)
Mile Post: 0.0
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SE2222C702S120712D015

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SE2222C702S120712D015 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SE2222C702S120712D015 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SE2222C702S120712D015 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Enbridge Line 6B MP 608
Percent Weight of Alkylated PAHs in SE2222C702S120712D015 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SE2222C702S120712D018 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SE2222C702S120712D018 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Battle Creek (unconfirmed)
Mile Post: 0.0
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SE2222C702S120712D018 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Battle Creek (unconfirmed)
Mile Post: 0.0
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SE2222C702S120712D018 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SE2222C702S120712D018 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 16:52:29 2013

DRAFTRevision date: March 14, 2013



0 2 4 6 8 10 12 14
OLKR

0

2

4

6

8

10

12

14
S

E
22

22
C

70
2S

12
07

12
D

01
8

R2: 0.46
R2: 0.66
Slope: 0.29

0 2 4 6 8 10 12 14
Topped Cold Lake Crude

0

2

4

6

8

10

12

14

S
E

22
22

C
70

2S
12

07
12

D
01

8

R2: 0.47
R2: 0.68
Slope: 0.35

0 5 10 15
Alaska N. Slope Crude

0

5

10

15

S
E

22
22

C
70

2S
12

07
12

D
01

8

R2: 0.17
R2: 0.47
Slope: 0.10

0 5 10 15
Kalamazoo River Background

0

5

10

15

S
E

22
22

C
70

2S
12

07
12

D
01

8

R2: 0.30
R2: 0.55
Slope: 1.27

Matrix: Bulk Sediment
Reach: Battle Creek (unconfirmed)
Mile Post: 0.0

0 5 10 15
Battle Creek

0

5

10

15
S

E
22

22
C

70
2S

12
07

12
D

01
8

R2: 0.60
R2: 0.50
Slope: 0.61

0 5 10 15
Kalamazoo R. Background and Battle Creek

0

5

10

15

S
E

22
22

C
70

2S
12

07
12

D
01

8

R2: 0.44
R2: 0.53
Slope: 0.84

Biomarkers

Tricyclic Terpanes-Unmodified
Modified Tricyclic and Tetracyclic Terpanes
Low Concentration Light Hopanes
High Concentration Light Hopanes
Heavy Hopanes
Steranes and Rearranged Steranes
Triaromatic Steranes (TAS)

Enbridge Line 6B MP 608
Percent Weight of Biomarkers in SE2222C702S120712D018 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 16:52:30 2013

DRAFTRevision date: March 14, 2013



0 5 10 15 20
Oily Kalamazoo River Background

0

5

10

15

20
S

E
22

22
C

70
2S

12
07

12
D

01
8

R2: 0.39
R2: 0.53
Slope: 1.33

Matrix: Bulk Sediment
Reach: Battle Creek (unconfirmed)
Mile Post: 0.0

0 5 10 15
Oily Battle Creek

0

5

10

15

S
E

22
22

C
70

2S
12

07
12

D
01

8

R2: 0.75
R2: 0.48
Slope: 0.38

0 5 10 15
Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

S
E

22
22

C
70

2S
12

07
12

D
01

8

R2: 0.60
R2: 0.53
Slope: 0.63

0 5 10 15
Non-Oily Kalamazoo River Background

0

5

10

15

S
E

22
22

C
70

2S
12

07
12

D
01

8

R2: 0.22
R2: 0.52
Slope: 1.15

0 5 10 15
Non-Oily Battle Creek

0

5

10

15
S

E
22

22
C

70
2S

12
07

12
D

01
8

R2: 0.52
R2: 0.52
Slope: 0.88

0 5 10 15
Non-Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

S
E

22
22

C
70

2S
12

07
12

D
01

8

R2: 0.36
R2: 0.52
Slope: 1.00

Biomarkers
O

ily
 B

ac
kg

ro
un

d
N

on
-O

ily
 B

ac
kg

ro
un

d

Tricyclic Terpanes-Unmodified
Modified Tricyclic and Tetracyclic Terpanes
Low Concentration Light Hopanes
High Concentration Light Hopanes
Heavy Hopanes
Steranes and Rearranged Steranes
Triaromatic Steranes (TAS)

Enbridge Line 6B MP 608
Percent Weight of Biomarkers in SE2222C702S120712D018 versus Oily and Non-Oily
Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek

Nondetects set to zero and are plotted with open symbols.
Diagenic biomarkers included.

Oily samples collected from L012, C023, L020 and L021.
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Concentration of PAHs and Biomarkers in SE2222C702S120712DX

Nondetects set to detection limit and plotted dotted in grey.
Diagenic compounds plotted in black.
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OLKR 1340L01 (Recovered Line 6B)

Matrix: Bulk Sediment
Reach: Battle Creek (unconfirmed)
Mile Post: 0.0
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SE2222C702S120712DX versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Battle Creek (unconfirmed)
Mile Post: 0.0
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SE2222C702S120712DX versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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SE2222C702S120712DX
Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Battle Creek (unconfirmed)
Mile Post: 0.0
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SE2222C702S120712DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SE2222C702S120712DX
Battle Creek

Matrix: Bulk Sediment
Reach: Battle Creek (unconfirmed)
Mile Post: 0.0
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SE2222C702S120712DX versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SE2222C702S120712DX
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Battle Creek (unconfirmed)
Mile Post: 0.0
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SE2222C702S120712DX

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SE2222C702S120712DX versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SE2222C702S120712DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SE2222C702S120712DX versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs and Biomarkers in SE3333C701D120712D006 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SE3333C701D120712D006 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Battle Creek (unconfirmed)
Mile Post: 0.0
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SE3333C701D120712D006 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Matrix: Bulk Sediment
Reach: Battle Creek (unconfirmed)
Mile Post: 0.0
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SE3333C701D120712D006 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SE3333C701D120712D006

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Nondetects set to zero and are plotted with open symbols.
2-Ring and the diagenic PAHs not included.

All available Kalamazoo River and Battle Creek background samples averaged.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SE3333C701D120712D006 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SE3333C701D120712D006 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Diagenic biomarkers included.
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Nondetects set to zero and are plotted with open symbols.
Diagenic biomarkers included.

Oily samples collected from L012, C023, L020 and L021.
Nonoily samples collected from L010, R011, C019, R022, and R024.
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Matrix: Bulk Sediment
Reach: Battle Creek (unconfirmed)
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Percent Weight of PAHs and Biomarkers in SE3333C701S120712D006 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SE3333C701S120712D006 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Battle Creek (unconfirmed)
Mile Post: 0.0
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SE3333C701S120712D006 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SE3333C701S120712D006
Battle Creek

Matrix: Bulk Sediment
Reach: Battle Creek (unconfirmed)
Mile Post: 0.0
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SE3333C701S120712D006 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SE3333C701S120712D006
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Battle Creek (unconfirmed)
Mile Post: 0.0
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SE3333C701S120712D006

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SE3333C701S120712D006 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SE3333C701S120712D006 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SE3333C701S120712D006 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SE3333C701S120712D006 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SE3333C701S120712DX versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SE3333C701S120712DX versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SE3333C701S120712DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Matrix: Bulk Sediment
Reach: Battle Creek (unconfirmed)
Mile Post: 0.0
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SE3333C701S120712DX versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Matrix: Bulk Sediment
Reach: Battle Creek (unconfirmed)
Mile Post: 0.0
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SE3333C701S120712DX

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SE3333C701S120712DX versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SE3333C701S120712DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SE3333C701S120712DX versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SE3333C701S120712DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Diagenic biomarkers included.
Oily samples collected from L012, C023, L020 and L021.

Nonoily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEBC0000L010S022412D004 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEBC0000L010S022412D004 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEBC0000L010S022412D004 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Matrix: Bulk Sediment
Reach: Battle Creek
Mile Post: 0.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEBC0000L010S022412D004

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEBC0000L012S022412D004 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEBC0000L012S022412D004 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Matrix: Bulk Sediment
Reach: Battle Creek
Mile Post: 0.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEBC0000L012S022412D004 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Matrix: Bulk Sediment
Reach: Battle Creek
Mile Post: 0.00
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Percent Weight of PAHs and Biomarkers in SEBC0000L012S022412D004

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEBC0000L012S022412D004 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEBC0000L012S022412D004 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEBC0000L012S022412D004 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEBC0000L012S022412D004 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEBC0000L012S092112D004 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEBC0000L012S092112D004 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEBC0000L012S092112D004

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEBC0000L012S092112D004 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to detection limit and plotted dotted in grey.
Diagenic compounds plotted in black.
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Matrix: Bulk Sediment
Reach: Battle Creek
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEBC0000R011S022412D004 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Battle Creek
Mile Post: 0.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEBC0000R011S022412D004 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Battle Creek
Mile Post: 0.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEBC0000R011S022412D004 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Battle Creek
Mile Post: 0.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEBC0000R011S022412D004 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 16:59:32 2013

DRAFTRevision date: March 14, 2013



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEBC0000R011S022412D004
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Battle Creek
Mile Post: 0.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEBC0000R011S022412D004

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEBC0000R011S022412D004 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEBC0000R011S022412D004 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEBC0000R011S022412D004 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 16:59:39 2013

DRAFTRevision date: March 14, 2013



0 5 10 15 20 25
Oily Kalamazoo River Background

0

5

10

15

20

25
S

E
B

C
00

00
R

01
1S

02
24

12
D

00
4

R2: 0.92
R2: 0.88
R2: 0.95

Matrix: Bulk Sediment
Reach: Battle Creek
Mile Post: 0.00

0 5 10 15 20 25
Oily Battle Creek

0

5

10

15

20

25

S
E

B
C

00
00

R
01

1S
02

24
12

D
00

4

R2: 0.45
R2: 0.69
R2: 0.92

0 5 10 15 20 25
Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

20

25

S
E

B
C

00
00

R
01

1S
02

24
12

D
00

4

R2: 0.79
R2: 0.83
R2: 0.96

0 5 10 15 20 25 30
Non-Oily Kalamazoo River Background

0

5

10

15

20

25

30

S
E

B
C

00
00

R
01

1S
02

24
12

D
00

4

R2: 0.90
R2: 0.92
R2: 0.93

0 5 10 15 20 25
Non-Oily Battle Creek

0

5

10

15

20

25
S

E
B

C
00

00
R

01
1S

02
24

12
D

00
4

R2: 0.99
R2: 0.98
R2: 1.00

0 5 10 15 20 25
Non-Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

20

25

S
E

B
C

00
00

R
01

1S
02

24
12

D
00

4

R2: 0.97
R2: 0.98
R2: 0.98

Alkylated PAHs
O

ily
 B

ac
kg

ro
un

d
N

on
-O

ily
 B

ac
kg

ro
un

d

3 Ring
4 Ring

Enbridge Line 6B MP 608
Percent Weight of Alkylated PAHs in SEBC0000R011S022412D004 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR0325C701S072512D002 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0325C701S072512D002 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 3.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0325C701S072512D002 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Reach: Kalamazoo River
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0325C701S072512D002 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
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Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
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Concentration of PAHs and Biomarkers in SEKR0325C701S072512DX

Nondetects set to detection limit and plotted dotted in grey.
Diagenic compounds plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0325C701S072512DX versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0325C701S072512DX versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 3.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0325C701S072512DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 3.25

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0325C701S072512DX versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 3.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0325C701S072512DX

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR0325C701S072512DX versus Line 6B and other oils,
Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek

Nondetects set to zero and are plotted with open symbols.
2-Ring and the diagenic PAHs not included.

All available Kalamazoo River and Battle Creek background samples averaged.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR0325C701S072512DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Nondetects set to zero and are plotted with open symbols.
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Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR0335R001S022112D004 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0335R001S022112D004 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 3.35
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0335R001S022112D004 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEKR0335R001S022112D004
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 3.35
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0335R001S022112D004 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR0335R001S022112D004
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 3.35
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0335R001S022112D004

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR0335R001S022112D004 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:09:30 2013

DRAFTRevision date: March 14, 2013



0 5 10 15
Oily Kalamazoo River Background

0

5

10

15
S

E
K

R
03

35
R

00
1S

02
21

12
D

00
4

R2: 0.89
R2: 0.78
R2: 0.96
R2: 0.68

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 3.35

0 5 10 15
Oily Battle Creek

0

5

10

15

S
E

K
R

03
35

R
00

1S
02

21
12

D
00

4

R2: 0.75
R2: 0.46
R2: 0.89
R2: 0.48

0 5 10 15
Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

S
E

K
R

03
35

R
00

1S
02

21
12

D
00

4

R2: 0.87
R2: 0.61
R2: 0.94
R2: 0.60

0 5 10 15
Non-Oily Kalamazoo River Background

0

5

10

15

S
E

K
R

03
35

R
00

1S
02

21
12

D
00

4

R2: 0.95
R2: 0.85
R2: 0.98
R2: 0.82

0 5 10 15 20
Non-Oily Battle Creek

0

5

10

15

20
S

E
K

R
03

35
R

00
1S

02
21

12
D

00
4

R2: 0.87
R2: 0.60
R2: 0.93
R2: 0.62

0 5 10 15
Non-Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

S
E

K
R

03
35

R
00

1S
02

21
12

D
00

4

R2: 0.92
R2: 0.75
R2: 0.96
R2: 0.72

O
ily

 B
ac

kg
ro

un
d

N
on

-O
ily

 B
ac

kg
ro

un
d

PAHs 3+ring, w/o Ret,Per

3 Ring
4 Ring
5+ Rings

Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR0335R001S022112D004 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR0335R001S022112D004 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR0335R001S022112D004 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Diagenic biomarkers included.
Oily samples collected from L012, C023, L020 and L021.

Nonoily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to detection limit and plotted dotted in grey.
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Percent Weight of PAHs and Biomarkers in SEKR0400C701S072512D003 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0400C701S072512D003 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 4.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0400C701S072512D003

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR0400C701S072512D003 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to detection limit and plotted dotted in grey.
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Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0400C701S072512DX versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0400C701S072512DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 4.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0400C701S072512DX versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 4.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0400C701S072512DX

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR0400C701S072512DX versus Line 6B and other oils,
Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek

Nondetects set to zero and are plotted with open symbols.
2-Ring and the diagenic PAHs not included.

All available Kalamazoo River and Battle Creek background samples averaged.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR0400C701S072512DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR0400C701S072512DX versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR0400C701S072512DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR0425C701S072512D007 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR0425C701S072512D007 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 4.25
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Percent Weight of PAHs and Biomarkers in SEKR0425C701S072512D007 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 4.25
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Percent Weight of PAHs and Biomarkers in SEKR0425C701S072512D007

versus Average Background Kalamazoo River and Battle Creek profile
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Percent Weight of PAHs in SEKR0425C701S072512D007 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR0425C701S072512D007 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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OLKR 1340L01 (Recovered Line 6B)

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 4.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0425C701S072512DX versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
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Percent Weight of PAHs and Biomarkers in SEKR0425C701S072512DX versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
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Percent Weight of PAHs and Biomarkers in SEKR0425C701S072512DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 4.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0425C701S072512DX versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 4.25

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0425C701S072512DX

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR0425C701S072512DX versus Line 6B and other oils,
Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek

Nondetects set to zero and are plotted with open symbols.
2-Ring and the diagenic PAHs not included.

All available Kalamazoo River and Battle Creek background samples averaged.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR0425C701S072512DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR0425C701S072512DX versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR0425C701S072512DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR0425C702D112812D005 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0425C702D112812D005 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0425C702D112812D005 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Reach: Kalamazoo River
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Percent Weight of PAHs and Biomarkers in SEKR0425C702D112812D005 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR0425C702D112812D005

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR0425C702D112812D005 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:11:11 2013

DRAFTRevision date: March 14, 2013



0 5 10 15 20 25 30
Oily Kalamazoo River Background

0

5

10

15

20

25

30
S

E
K

R
04

25
C

70
2D

11
28

12
D

00
5

R2: 0.79
R2: 0.74
R2: 0.87

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 4.25

0 5 10 15 20 25 30
Oily Battle Creek

0

5

10

15

20

25

30

S
E

K
R

04
25

C
70

2D
11

28
12

D
00

5

R2: 0.51
R2: 0.48
R2: 0.72

0 5 10 15 20 25 30
Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

20

25

30

S
E

K
R

04
25

C
70

2D
11

28
12

D
00

5

R2: 0.75
R2: 0.64
R2: 0.82

0 5 10 15 20 25 30
Non-Oily Kalamazoo River Background

0

5

10

15

20

25

30

S
E

K
R

04
25

C
70

2D
11

28
12

D
00

5

R2: 0.97
R2: 1.00
R2: 0.99

0 5 10 15 20 25 30
Non-Oily Battle Creek

0

5

10

15

20

25

30
S

E
K

R
04

25
C

70
2D

11
28

12
D

00
5

R2: 0.80
R2: 0.84
R2: 0.89

0 5 10 15 20 25 30
Non-Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

20

25

30

S
E

K
R

04
25

C
70

2D
11

28
12

D
00

5

R2: 0.92
R2: 0.97
R2: 0.97

Alkylated PAHs
O

ily
 B

ac
kg

ro
un

d
N

on
-O

ily
 B

ac
kg

ro
un

d

3 Ring
4 Ring

Enbridge Line 6B MP 608
Percent Weight of Alkylated PAHs in SEKR0425C702D112812D005 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR0425C702S112812D005 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0425C702S112812D005 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 4.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0425C702S112812D005 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 4.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0425C702S112812D005

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Nondetects set to zero and are plotted with open symbols.
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R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR0425C702S112812D005 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:11:29 2013

DRAFTRevision date: March 14, 2013



0 5 10 15 20
OLKR

0

5

10

15

20

S
E

K
R

04
25

C
70

2S
11

28
12

D
00

5
R2: 0.05
R2: 0.00
R2: 0.28

0 5 10 15 20
Topped Cold Lake Crude

0

5

10

15

20

S
E

K
R

04
25

C
70

2S
11

28
12

D
00

5

R2: 0.07
R2: 0.00
R2: 0.29

0 5 10 15 20
Alaska N. Slope Crude

0

5

10

15

20

S
E

K
R

04
25

C
70

2S
11

28
12

D
00

5

R2: 0.00
R2: 0.56
R2: 0.18

0 5 10 15 20 25
Kalamazoo River Background

0

5

10

15

20

25

S
E

K
R

04
25

C
70

2S
11

28
12

D
00

5

R2: 0.98
R2: 1.00
R2: 0.98

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 4.25

0 5 10 15 20 25
Battle Creek

0

5

10

15

20

25
S

E
K

R
04

25
C

70
2S

11
28

12
D

00
5

R2: 0.85
R2: 0.82
R2: 0.86

0 5 10 15 20 25
Kalamazoo R. Background and Battle Creek

0

5

10

15

20

25

S
E

K
R

04
25

C
70

2S
11

28
12

D
00

5

R2: 0.95
R2: 0.96
R2: 0.95

Alkylated PAHs

3 Ring
4 Ring

Enbridge Line 6B MP 608
Percent Weight of Alkylated PAHs in SEKR0425C702S112812D005 versus OLKR,
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Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR0425C702S112812D005 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR0425C702S112812D009 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0425C702S112812D009 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 4.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0425C702S112812D009 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 4.25
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Percent Weight of PAHs and Biomarkers in SEKR0425C702S112812D009 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:11:45 2013

DRAFTRevision date: March 14, 2013



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR0425C702S112812D009
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 4.25
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Percent Weight of PAHs and Biomarkers in SEKR0425C702S112812D009

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR0425C702S112812D009 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR0425C702S112812D009 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR0425C702S112812D009 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Nondetects set to detection limit and plotted dotted in grey.
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Percent Weight of PAHs and Biomarkers in SEKR0425C702S112812D019 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0425C702S112812D019 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 4.25
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Percent Weight of PAHs and Biomarkers in SEKR0425C702S112812D019

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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All available Kalamazoo River and Battle Creek background samples averaged.
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2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR0425C702S112812D019 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Diagenic biomarkers included.
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Nonoily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR0425C702S112812DX versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR0425C702S112812DX versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR0425C702S112812DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR0425C702S112812DX versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR0425C702S112812DX

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR0425C702S112812DX versus Line 6B and other oils,
Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek

Nondetects set to zero and are plotted with open symbols.
2-Ring and the diagenic PAHs not included.

All available Kalamazoo River and Battle Creek background samples averaged.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR0425C702S112812DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR0425C702S112812DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:12:40 2013

DRAFTRevision date: March 14, 2013



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR0475C701S072612D004
CL-6B-072223-092710-JPS-KA-001-33_TOPPED

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 4.75

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a

^

T2
6

T2
7

T3
0

T3
1

T3
2

T3
3

T3
4

T3
5

S
4

S
5

S
8

S
12

S
17

S
18

S
19

S
20

S
24

S
25

S
28

S
14

S
15

S
22

S
23

S
26

S
27

TA
S

1

TA
S

2

TA
S

3

TA
S

4

Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0475C701S072612D004 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR0475C701S072612D004 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 4.75
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Percent Weight of PAHs and Biomarkers in SEKR0475C701S072612D004 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR0475C701S072612D004 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR0475C701S072612D004 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:12:53 2013

DRAFTRevision date: March 14, 2013



0 10 20 30 40 50
Oily Kalamazoo River Background

0

10

20

30

40

50
S

E
K

R
04

75
C

70
1S

07
26

12
D

00
4

R2: 0.65
R2: 0.45
Slope: 0.71

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 4.75

0 10 20 30 40 50
Oily Battle Creek

0

10

20

30

40

50

S
E

K
R

04
75

C
70

1S
07

26
12

D
00

4

R2: 0.13
R2: 0.66
Slope: 0.26

0 10 20 30 40 50
Oily Kalamazoo R. Background and Battle Creek

0

10

20

30

40

50

S
E

K
R

04
75

C
70

1S
07

26
12

D
00

4

R2: 0.45
R2: 0.65
Slope: 0.40

0 10 20 30 40 50
Non-Oily Kalamazoo River Background

0

10

20

30

40

50

S
E

K
R

04
75

C
70

1S
07

26
12

D
00

4

R2: 0.54
R2: 0.65
Slope: 0.74

0 10 20 30 40 50
Non-Oily Battle Creek

0

10

20

30

40

50
S

E
K

R
04

75
C

70
1S

07
26

12
D

00
4

R2: 0.35
R2: 0.62
Slope: 0.55

0 10 20 30 40 50
Non-Oily Kalamazoo R. Background and Battle Creek

0

10

20

30

40

50

S
E

K
R

04
75

C
70

1S
07

26
12

D
00

4

R2: 0.48
R2: 0.64
Slope: 0.63

Biomarkers
O

ily
 B

ac
kg

ro
un

d
N

on
-O

ily
 B

ac
kg

ro
un

d

Tricyclic Terpanes-Unmodified
Modified Tricyclic and Tetracyclic Terpanes
Low Concentration Light Hopanes
High Concentration Light Hopanes
Heavy Hopanes
Steranes and Rearranged Steranes
Triaromatic Steranes (TAS)

Enbridge Line 6B MP 608
Percent Weight of Biomarkers in SEKR0475C701S072612D004 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
Oily samples collected from L012, C023, L020 and L021.
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Nondetects set to detection limit and plotted dotted in grey.
Diagenic compounds plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0475C701S072612D008 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0475C701S072612D008 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 4.75

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a

^

T2
6

T2
7

T3
0

T3
1

T3
2

T3
3

T3
4

T3
5

S
4

S
5

S
8

S
12

S
17

S
18

S
19

S
20

S
24

S
25

S
28

S
14

S
15

S
22

S
23

S
26

S
27

TA
S

1

TA
S

2

TA
S

3

TA
S

4

Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0475C701S072612D008 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEKR0475C701S072612D008
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 4.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0475C701S072612D008 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR0475C701S072612D008
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 4.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0475C701S072612D008

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR0475C701S072612D008 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR0475C701S072612D008 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR0475C701S072612D008 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Enbridge Line 6B MP 608
Percent Weight of Alkylated PAHs in SEKR0475C701S072612D008 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Biomarkers in SEKR0475C701S072612D008 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
Oily samples collected from L012, C023, L020 and L021.

Nonoily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0475C701S072612D017 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Nondetects set to detection limit and plotted dotted in grey.
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Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR0475C701S072612D017 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR0475C701S072612D017 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR0475C701S072612D017 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR0475C701S072612D017 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR0475C701S072612D017 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:13:29 2013

DRAFTRevision date: March 14, 2013



0 20 40 60 80
OLKR

0

20

40

60

80
S

E
K

R
04

75
C

70
1S

07
26

12
D

01
7

R2: 0.00
R2: 0.35
Slope: -0.07

0 20 40 60 80
Topped Cold Lake Crude

0

20

40

60

80

S
E

K
R

04
75

C
70

1S
07

26
12

D
01

7

R2: 0.00
R2: 0.37
Slope: -0.08

0 20 40 60 80
Alaska N. Slope Crude

0

20

40

60

80

S
E

K
R

04
75

C
70

1S
07

26
12

D
01

7

R2: 0.00
R2: 0.74
Slope: -0.04

0 20 40 60 80 100
Kalamazoo River Background

0

20

40

60

80

100

S
E

K
R

04
75

C
70

1S
07

26
12

D
01

7

R2: 0.44
R2: 0.17
Slope: 0.23

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 4.75

0 20 40 60 80 100
Battle Creek

0

20

40

60

80

100
S

E
K

R
04

75
C

70
1S

07
26

12
D

01
7

R2: 0.14
R2: 0.16
Slope: 0.11

0 20 40 60 80 100
Kalamazoo R. Background and Battle Creek

0

20

40

60

80

100

S
E

K
R

04
75

C
70

1S
07

26
12

D
01

7

R2: 0.31
R2: 0.17
Slope: 0.15

Biomarkers

Tricyclic Terpanes-Unmodified
Modified Tricyclic and Tetracyclic Terpanes
Low Concentration Light Hopanes
High Concentration Light Hopanes
Heavy Hopanes
Steranes and Rearranged Steranes
Triaromatic Steranes (TAS)

Enbridge Line 6B MP 608
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
Oily samples collected from L012, C023, L020 and L021.

Nonoily samples collected from L010, R011, C019, R022, and R024.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 4.75
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Percent Weight of PAHs and Biomarkers in SEKR0475C701S072612DX_reanalyzed versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 4.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0475C701S072612DX_reanalyzed versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR0475C701S072612DX_reanalyzed
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 4.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0475C701S072612DX_reanalyzed

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:14:00 2013

DRAFTRevision date: March 14, 2013



0 2 4 6 8 10 12
OLKR

0

2

4

6

8

10

12
S

E
K

R
04

75
C

70
1S

07
26

12
D

X
_r

ea
na

ly
ze

d R2: 0.18
R2: 0.00
R2: 0.44
R2: 0.25

0 2 4 6 8 10 12
Topped Cold Lake Crude

0

2

4

6

8

10

12

S
E

K
R

04
75

C
70

1S
07

26
12

D
X

_r
ea

na
ly

ze
d R2: 0.20

R2: 0.00
R2: 0.44
R2: 0.30

0 2 4 6 8 10 12
Alaska N. Slope Crude

0

2

4

6

8

10

12

S
E

K
R

04
75

C
70

1S
07

26
12

D
X

_r
ea

na
ly

ze
d R2: 0.15

R2: 0.10
R2: 0.47
R2: 0.04

0 5 10 15
Kalamazoo River Background

0

5

10

15

S
E

K
R

04
75

C
70

1S
07

26
12

D
X

_r
ea

na
ly

ze
d R2: 0.96

R2: 0.93
R2: 0.97
R2: 0.88

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 4.75

0 5 10 15
Battle Creek

0

5

10

15
S

E
K

R
04

75
C

70
1S

07
26

12
D

X
_r

ea
na

ly
ze

d R2: 0.88
R2: 0.72
R2: 0.91
R2: 0.74

0 5 10 15
Kalamazoo R. Background and Battle Creek

0

5

10

15

S
E

K
R

04
75

C
70

1S
07

26
12

D
X

_r
ea

na
ly

ze
d R2: 0.93

R2: 0.85
R2: 0.95
R2: 0.82

PAHs 3+ring, w/o Ret,Per

3 Ring
4 Ring
5+ Rings

Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR0475C701S072612DX_reanalyzed versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:14:01 2013

DRAFTRevision date: March 14, 2013



0 5 10 15
Oily Kalamazoo River Background

0

5

10

15
S

E
K

R
04

75
C

70
1S

07
26

12
D

X
_r

ea
na

ly
ze

d R2: 0.94
R2: 0.85
R2: 0.96
R2: 0.82

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 4.75

0 5 10 15
Oily Battle Creek

0

5

10

15

S
E

K
R

04
75

C
70

1S
07

26
12

D
X

_r
ea

na
ly

ze
d R2: 0.66

R2: 0.47
R2: 0.87
R2: 0.64

0 5 10 15
Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

S
E

K
R

04
75

C
70

1S
07

26
12

D
X

_r
ea

na
ly

ze
d R2: 0.85

R2: 0.64
R2: 0.92
R2: 0.75

0 5 10 15
Non-Oily Kalamazoo River Background

0

5

10

15

S
E

K
R

04
75

C
70

1S
07

26
12

D
X

_r
ea

na
ly

ze
d R2: 0.95

R2: 0.94
R2: 0.98
R2: 0.93

0 5 10 15 20
Non-Oily Battle Creek

0

5

10

15

20
S

E
K

R
04

75
C

70
1S

07
26

12
D

X
_r

ea
na

ly
ze

d R2: 0.91
R2: 0.73
R2: 0.92
R2: 0.76

0 5 10 15
Non-Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

S
E

K
R

04
75

C
70

1S
07

26
12

D
X

_r
ea

na
ly

ze
d R2: 0.94

R2: 0.86
R2: 0.96
R2: 0.86

O
ily

 B
ac

kg
ro

un
d

N
on

-O
ily

 B
ac

kg
ro

un
d

PAHs 3+ring, w/o Ret,Per

3 Ring
4 Ring
5+ Rings
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Percent Weight of PAHs in SEKR0475C701S072612DX_reanalyzed versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:14:03 2013

DRAFTRevision date: March 14, 2013



0 5 10 15 20 25
OLKR

0

5

10

15

20

25

S
E

K
R

04
75

C
70

1S
07

26
12

D
X

_r
ea

na
ly

ze
d R2: 0.06

R2: 0.00
R2: 0.27

0 5 10 15 20 25
Topped Cold Lake Crude

0

5

10

15

20

25

S
E

K
R

04
75

C
70

1S
07

26
12

D
X

_r
ea

na
ly

ze
d R2: 0.08

R2: 0.00
R2: 0.28

0 5 10 15 20 25
Alaska N. Slope Crude

0

5

10

15

20

25

S
E

K
R

04
75

C
70

1S
07

26
12

D
X

_r
ea

na
ly

ze
d R2: 0.00

R2: 0.50
R2: 0.19

0 10 20 30
Kalamazoo River Background

0

10

20

30

S
E

K
R

04
75

C
70

1S
07

26
12

D
X

_r
ea

na
ly

ze
d R2: 0.98

R2: 0.98
R2: 0.99

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 4.75

0 10 20 30
Battle Creek

0

10

20

30
S

E
K

R
04

75
C

70
1S

07
26

12
D

X
_r

ea
na

ly
ze

d R2: 0.83
R2: 0.72
R2: 0.87

0 10 20 30
Kalamazoo R. Background and Battle Creek

0

10

20

30

S
E

K
R

04
75

C
70

1S
07

26
12

D
X

_r
ea

na
ly

ze
d R2: 0.94

R2: 0.91
R2: 0.95

Alkylated PAHs

3 Ring
4 Ring

Enbridge Line 6B MP 608
Percent Weight of Alkylated PAHs in SEKR0475C701S072612DX_reanalyzed versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR0475C701S072612DX_reanalyzed versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
Oily samples collected from L012, C023, L020 and L021.

Nonoily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to detection limit and plotted dotted in grey.
Diagenic compounds plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR0475C701S072612DX versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR0475C701S072612DX versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR0475C701S072612DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR0475C701S072612DX versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:13:39 2013

DRAFTRevision date: March 14, 2013



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR0475C701S072612DX
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 4.75

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4
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Percent Weight of PAHs and Biomarkers in SEKR0475C701S072612DX

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR0475C701S072612DX versus Line 6B and other oils,
Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek

Nondetects set to zero and are plotted with open symbols.
2-Ring and the diagenic PAHs not included.

All available Kalamazoo River and Battle Creek background samples averaged.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR0475C701S072612DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR0475C701S072612DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to detection limit and plotted dotted in grey.
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Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0475C702S072612D005 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0475C702S072612D005 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 4.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0475C702S072612D005 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR0475C702S072612D005 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR0475C702S072612D005 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Concentration of PAHs and Biomarkers in SEKR0475C702S072612D009

Nondetects set to detection limit and plotted dotted in grey.
Diagenic compounds plotted in black.
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OLKR 1340L01 (Recovered Line 6B)

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 4.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0475C702S072612D009 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 4.75

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0475C702S072612D009 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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SEKR0475C702S072612D009
Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 4.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0475C702S072612D009 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEKR0475C702S072612D009
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 4.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0475C702S072612D009 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR0475C702S072612D009
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 4.75

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0475C702S072612D009

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:14:40 2013

DRAFTRevision date: March 14, 2013



0 2 4 6 8 10
OLKR

0

2

4

6

8

10
S

E
K

R
04

75
C

70
2S

07
26

12
D

00
9

R2: 0.16
R2: 0.00
R2: 0.46
R2: 0.27

0 2 4 6 8 10
Topped Cold Lake Crude

0

2

4

6

8

10

S
E

K
R

04
75

C
70

2S
07

26
12

D
00

9

R2: 0.17
R2: 0.00
R2: 0.46
R2: 0.29

0 2 4 6 8 10
Alaska N. Slope Crude

0

2

4

6

8

10

S
E

K
R

04
75

C
70

2S
07

26
12

D
00

9

R2: 0.13
R2: 0.19
R2: 0.47
R2: 0.09

0 5 10 15
Kalamazoo River Background

0

5

10

15

S
E

K
R

04
75

C
70

2S
07

26
12

D
00

9

R2: 0.95
R2: 0.95
R2: 0.94
R2: 0.97

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 4.75

0 5 10 15
Battle Creek

0

5

10

15
S

E
K

R
04

75
C

70
2S

07
26

12
D

00
9

R2: 0.86
R2: 0.77
R2: 0.85
R2: 0.85

0 5 10 15
Kalamazoo R. Background and Battle Creek

0

5

10

15

S
E

K
R

04
75

C
70

2S
07

26
12

D
00

9

R2: 0.91
R2: 0.88
R2: 0.90
R2: 0.92

PAHs 3+ring, w/o Ret,Per

3 Ring
4 Ring
5+ Rings

Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR0475C702S072612D009 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR0475C702S072612D009 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR0475C702S072612D009 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Enbridge Line 6B MP 608
Percent Weight of Alkylated PAHs in SEKR0475C702S072612D009 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
Oily samples collected from L012, C023, L020 and L021.

Nonoily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR0475C702S072612D013 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0475C702S072612D013 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 4.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0475C702S072612D013 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR0475C702S072612D013 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Nondetects set to detection limit and plotted dotted in grey.
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Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR0475C702S072612D013 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR0475C702S072612D013 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 4.75

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0475C702S072612DX_reanalyzed versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR0475C702S072612DX_reanalyzed versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 4.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0475C702S072612DX_reanalyzed versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEKR0475C702S072612DX_reanalyzed
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 4.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0475C702S072612DX_reanalyzed versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR0475C702S072612DX_reanalyzed
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 4.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0475C702S072612DX_reanalyzed

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 4.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0475C702S072612DX versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 4.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0475C702S072612DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 4.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0475C702S072612DX versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 4.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0475C702S072612DX

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR0475C702S072612DX versus Line 6B and other oils,
Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek

Nondetects set to zero and are plotted with open symbols.
2-Ring and the diagenic PAHs not included.

All available Kalamazoo River and Battle Creek background samples averaged.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR0475C702S072612DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR0475C702S072612DX versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR0475C702S072612DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR0500C701D112912D006 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0500C701D112912D006 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0500C701D112912D006 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0500C701D112912D006 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.00
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Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR0500C701D112912D006 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Enbridge Line 6B MP 608
Concentration of PAHs and Biomarkers in SEKR0500C701S112912D006

Nondetects set to detection limit and plotted dotted in grey.
Diagenic compounds plotted in black.
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SEKR0500C701S112912D006
OLKR 1340L01 (Recovered Line 6B)

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0500C701S112912D006 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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SEKR0500C701S112912D006
CL-6B-072223-092710-JPS-KA-001-33_TOPPED

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0500C701S112912D006 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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SEKR0500C701S112912D006
Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0500C701S112912D006 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEKR0500C701S112912D006
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0500C701S112912D006 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR0500C701S112912D006
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0500C701S112912D006

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR0500C701S112912D006 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR0500C701S112912D006 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR0500C701S112912D006 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:16:25 2013

DRAFTRevision date: March 14, 2013



0 10 20 30
Oily Kalamazoo River Background

0

10

20

30
S

E
K

R
05

00
C

70
1S

11
29

12
D

00
6

R2: 0.81
R2: 0.67
R2: 0.89

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.00

0 10 20 30
Oily Battle Creek

0

10

20

30

S
E

K
R

05
00

C
70

1S
11

29
12

D
00

6

R2: 0.46
R2: 0.38
R2: 0.74

0 10 20 30
Oily Kalamazoo R. Background and Battle Creek

0

10

20

30

S
E

K
R

05
00

C
70

1S
11

29
12

D
00

6

R2: 0.73
R2: 0.54
R2: 0.85

0 10 20 30
Non-Oily Kalamazoo River Background

0

10

20

30

S
E

K
R

05
00

C
70

1S
11

29
12

D
00

6

R2: 0.99
R2: 0.99
R2: 1.00

0 10 20 30
Non-Oily Battle Creek

0

10

20

30
S

E
K

R
05

00
C

70
1S

11
29

12
D

00
6

R2: 0.82
R2: 0.80
R2: 0.90

0 10 20 30
Non-Oily Kalamazoo R. Background and Battle Creek

0

10

20

30

S
E

K
R

05
00

C
70

1S
11

29
12

D
00

6

R2: 0.94
R2: 0.95
R2: 0.97

Alkylated PAHs
O

ily
 B

ac
kg

ro
un

d
N

on
-O

ily
 B

ac
kg

ro
un

d

3 Ring
4 Ring

Enbridge Line 6B MP 608
Percent Weight of Alkylated PAHs in SEKR0500C701S112912D006 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR0500C701S112912D012 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0500C701S112912D012 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0500C701S112912D012 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR0500C701S112912D012 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:16:39 2013

DRAFTRevision date: March 14, 2013



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR0500C701S112912D012
Kalamazoo R. Background and Battle Creek
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Mile Post: 5.00

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0500C701S112912D012

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR0500C701S112912D012 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR0500C701S112912D012 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR0500C701S112912DX versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Reach: Kalamazoo River
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0500C701S112912DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0500C701S112912DX versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0500C701S112912DX

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Nondetects set to zero and are plotted with open symbols.
2-Ring and the diagenic PAHs not included.

All available Kalamazoo River and Battle Creek background samples averaged.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR0500C701S112912DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:17:07 2013

DRAFTRevision date: March 14, 2013



0 5 10 15
OLKR

0

5

10

15
S

E
K

R
05

00
C

70
1S

11
29

12
D

X
R2: 0.27
R2: 0.40
Slope: 0.20

0 5 10 15
Topped Cold Lake Crude

0

5

10

15

S
E

K
R

05
00

C
70

1S
11

29
12

D
X

R2: 0.26
R2: 0.39
Slope: 0.24

0 5 10 15
Alaska N. Slope Crude

0

5

10

15

S
E

K
R

05
00

C
70

1S
11

29
12

D
X

R2: 0.08
R2: 0.10
Slope: 0.04

0 5 10 15 20
Kalamazoo River Background

0

5

10

15

20

S
E

K
R

05
00

C
70

1S
11

29
12

D
X

R2: 0.66
R2: 0.92
Slope: 1.48

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.00

0 5 10 15 20
Battle Creek

0

5

10

15

20
S

E
K

R
05

00
C

70
1S

11
29

12
D

X
R2: 0.54
R2: 0.94
Slope: 0.76

0 5 10 15 20
Kalamazoo R. Background and Battle Creek

0

5

10

15

20

S
E

K
R

05
00

C
70

1S
11

29
12

D
X

R2: 0.65
R2: 0.94
Slope: 1.02

Biomarkers

Tricyclic Terpanes-Unmodified
Modified Tricyclic and Tetracyclic Terpanes
Low Concentration Light Hopanes
High Concentration Light Hopanes
Heavy Hopanes
Steranes and Rearranged Steranes
Triaromatic Steranes (TAS)

Enbridge Line 6B MP 608
Percent Weight of Biomarkers in SEKR0500C701S112912DX versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:17:09 2013

DRAFTRevision date: March 14, 2013



0 5 10 15 20
Oily Kalamazoo River Background

0

5

10

15

20
S

E
K

R
05

00
C

70
1S

11
29

12
D

X
R2: 0.90
R2: 0.71
Slope: 1.40

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.00

0 5 10 15 20
Oily Battle Creek

0

5

10

15

20

S
E

K
R

05
00

C
70

1S
11

29
12

D
X

R2: 0.50
R2: 0.93
Slope: 0.48

0 5 10 15 20
Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

20

S
E

K
R

05
00

C
70

1S
11

29
12

D
X

R2: 0.83
R2: 0.94
Slope: 0.76

0 5 10 15 20
Non-Oily Kalamazoo River Background

0

5

10

15

20

S
E

K
R

05
00

C
70

1S
11

29
12

D
X

R2: 0.49
R2: 0.94
Slope: 1.39

0 5 10 15 20
Non-Oily Battle Creek

0

5

10

15

20
S

E
K

R
05

00
C

70
1S

11
29

12
D

X
R2: 0.54
R2: 0.95
Slope: 1.08

0 5 10 15 20
Non-Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

20

S
E

K
R

05
00

C
70

1S
11

29
12

D
X

R2: 0.54
R2: 0.95
Slope: 1.22

Biomarkers
O

ily
 B

ac
kg

ro
un

d
N

on
-O

ily
 B

ac
kg

ro
un

d

Tricyclic Terpanes-Unmodified
Modified Tricyclic and Tetracyclic Terpanes
Low Concentration Light Hopanes
High Concentration Light Hopanes
Heavy Hopanes
Steranes and Rearranged Steranes
Triaromatic Steranes (TAS)

Enbridge Line 6B MP 608
Percent Weight of Biomarkers in SEKR0500C701S112912DX versus Oily and Non-Oily
Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek

Nondetects set to zero and are plotted with open symbols.
Diagenic biomarkers included.

Oily samples collected from L012, C023, L020 and L021.
Nonoily samples collected from L010, R011, C019, R022, and R024.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:17:11 2013

DRAFTRevision date: March 14, 2013



0 0.5 1 1.5
DBT3/PA3

0

0.5

1

1.5

2

2.5

D
B

T4
/P

A
4

Samples
Battle Creek River - Background
Kalamazoo River - Background
Talmadge Creek
Kalamazoo River (u/s Battle Creek)
Kalamazoo River (d/s Battle Creek)
Oil (Line 6B or similar)
SEKR0500C701S112912DX

End Members
Battle Creek River Background
Kalamazoo R. Background

Enbridge Line 6B MP 608
Cross Plot of Select Source Diagnostic Chemical Ratios in SEKR0500C701S112912DX

Mixing model intervals are 20 percent.
Topped CL is 100 percent.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_crossplot_select_Chem_ratios_Rapid_Response.pro Thu Mar 14 17:17:12 2013

DRAFTRevision date: March 14, 2013

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.00

0 0.5 1 1.5
DBT3/PA3

0

0.5

1

1.5

N
B

T3
/B

C
3

0 0.5 1 1.5
DBT3/PA3

0

0.2

0.4

0.6

0.8

1

1.2

1.4

Fl
uo

ra
nt

he
ne

/P
yr

en
e



0 0.2 0.4 0.6 0.8 1 1.2
DBT2/PA2

0

0.5

1

1.5

D
B

T3
/P

A
3

Samples
Battle Creek River - Background
Kalamazoo River - Background
Talmadge Creek
Kalamazoo River (u/s Battle Creek)
Kalamazoo River (d/s Battle Creek)
Oil (Line 6B or similar)
SEKR0500C701S112912DX

End Members
Battle Creek River Background
Kalamazoo R. Background

Enbridge Line 6B MP 608
Cross Plot of Select Source Diagnostic Chemical Ratios in SEKR0500C701S112912DX

Mixing model intervals are 20 percent.
Topped CL is 100 percent.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_crossplot_select_Chem_ratios_Rapid_Response.pro Thu Mar 14 17:17:12 2013

DRAFTRevision date: March 14, 2013

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.00

1x10-3 1x10-2 1x10-1 1x10 1x101 1x102
DBT3/Fluoranthene

1x10-3

1x10-2

1x10-1

1x10

1x101

1x102

D
B

T4
/P

yr
en

e

0 20 40 60 80
DBT3/Fluoranthene

0

5

10

15

D
B

T4
/P

yr
en

e



0 0.2 0.4 0.6 0.8
TAS2 / Hopane

0

0.2

0.4

0.6

0.8

1

1.2

TA
S

1 
/ T

A
S

2

Samples
Battle Creek River - Background
Kalamazoo River - Background
Talmadge Creek
Kalamazoo River (u/s Battle Creek)
Kalamazoo River (d/s Battle Creek)
Oil (Line 6B or similar)
SEKR0500C701S112912DX

End Members
Battle Creek River Background
Kalamazoo R. Background

Enbridge Line 6B MP 608
Cross Plot of Select Source Diagnostic Chemical Ratios in SEKR0500C701S112912DX

Mixing model intervals are 20 percent.
Topped CL is 100 percent.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_crossplot_select_Chem_ratios_Rapid_Response.pro Thu Mar 14 17:17:12 2013

DRAFTRevision date: March 14, 2013

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.00

0 0.2 0.4 0.6 0.8
TAS2 / Hopane

0

0.2

0.4

0.6

0.8

1

TA
S

1 
/ H

op
an

e

0 0.2 0.4 0.6 0.8
TAS2 / Hopane

0

1

2

3

4

TA
S

1 
/ T

30



0 0.2 0.4 0.6 0.8 1 1.2
TAS1 / TAS2

0

1

2

3

4

TA
S

1 
/ T

30

Samples
Battle Creek River - Background
Kalamazoo River - Background
Talmadge Creek
Kalamazoo River (u/s Battle Creek)
Kalamazoo River (d/s Battle Creek)
Oil (Line 6B or similar)
SEKR0500C701S112912DX

End Members
Battle Creek River Background
Kalamazoo R. Background

Enbridge Line 6B MP 608
Cross Plot of Select Source Diagnostic Chemical Ratios in SEKR0500C701S112912DX

Mixing model intervals are 20 percent.
Topped CL is 100 percent.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_crossplot_select_Chem_ratios_Rapid_Response.pro Thu Mar 14 17:17:12 2013

DRAFTRevision date: March 14, 2013

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.00

0 1 2 3
TAS2 / T30

0

1

2

3

4

TA
S

1 
/ T

30



0

200

400

600

800

C
on

ce
nt

ra
tio

n 
(u

g/
K

g)

PAHs
D

0
D

1
D

2
D

3
D

4
B

T0
B

T1
B

T2
B

T3
B

T4 N
0

N
1

N
2

N
3

N
4 B

D
F

A
Y

A
E F0 F1 F2 F3

D
B

T0
D

B
T1

D
B

T2
D

B
T3

D
B

T4 P
0

A
0

P
A

1
P

A
2

P
A

3
P

A
4

R
E

T
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

P
E

R
D

A
IN

D
G

H
I

3-
P

1
2-

P
1

2-
A

1
9/

4-
P

1
1-

P
1

Total PAH = 1012.9 ug/Kg
Total PAH (17PP) = 60.6 ug/Kg

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.00

0

500

1000

1500

2000

2500

C
on

ce
nt

ra
tio

n 
(u

g/
K

g)

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Total Biomarker = 3344.2 ug/Kg

Data included have not been validated
Corrected biomarker results used in all analyses

Revision date: March 14, 2013

Enbridge Line 6B MP 608
Concentration of PAHs and Biomarkers in SEKR0500C702D112812D013

Nondetects set to detection limit and plotted dotted in grey.
Diagenic compounds plotted in black.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:17:15 2013

DRAFT



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR0500C702D112812D013
OLKR 1340L01 (Recovered Line 6B)

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.00

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

^

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Enbridge Line 6B MP 608
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Nondetects set to detection limit and plotted dotted in grey.
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Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR0500C702D112812D013 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
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Percent Weight of PAHs and Biomarkers in SEKR0500C702D112812D013 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Nondetects set to detection limit and plotted dotted in grey.
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Diagenic biomarkers included and plotted in black.
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Nondetects set to detection limit and plotted dotted in grey.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR0500C702D112812D013 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR0500C702D112812D013 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Diagenic biomarkers included and plotted in black.
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Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR0500C702S112812D007 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Reach: Kalamazoo River
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Percent Weight of PAHs and Biomarkers in SEKR0500C702S112812D007 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:17:37 2013

DRAFTRevision date: March 14, 2013



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR0500C702S112812D007
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.00
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Percent Weight of PAHs and Biomarkers in SEKR0500C702S112812D007

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR0500C702S112812D007 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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All available Kalamazoo River and Battle Creek background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0500C702S112812D013 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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CL-6B-072223-092710-JPS-KA-001-33_TOPPED

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0500C702S112812D013 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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SEKR0500C702S112812D013
Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0500C702S112812D013 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEKR0500C702S112812D013
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0500C702S112812D013 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR0500C702S112812D013
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0500C702S112812D013

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR0500C702S112812D013 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR0500C702S112812D013 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR0500C702S112812D013 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Enbridge Line 6B MP 608
Percent Weight of Alkylated PAHs in SEKR0500C702S112812D013 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Diagenic compounds plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0500C702S112812DX versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0500C702S112812DX versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:18:13 2013

DRAFTRevision date: March 14, 2013



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR0500C702S112812DX
Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0500C702S112812DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.00
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Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:18:20 2013

DRAFTRevision date: March 14, 2013



0 5 10 15
OLKR

0

5

10

15

S
E

K
R

05
00

C
70

2S
11

28
12

D
X

R2: 0.05
R2: 0.02
R2: 0.28

0 5 10 15
Topped Cold Lake Crude

0

5

10

15

S
E

K
R

05
00

C
70

2S
11

28
12

D
X

R2: 0.06
R2: 0.01
R2: 0.29

0 5 10 15
Alaska N. Slope Crude

0

5

10

15

S
E

K
R

05
00

C
70

2S
11

28
12

D
X

R2: 0.00
R2: 0.58
R2: 0.18

0 5 10 15 20 25
Kalamazoo River Background

0

5

10

15

20

25

S
E

K
R

05
00

C
70

2S
11

28
12

D
X

R2: 0.97
R2: 0.98
R2: 0.97

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.00

0 5 10 15 20 25
Battle Creek

0

5

10

15

20

25
S

E
K

R
05

00
C

70
2S

11
28

12
D

X
R2: 0.86
R2: 0.88
R2: 0.85

0 5 10 15 20 25
Kalamazoo R. Background and Battle Creek

0

5

10

15

20

25

S
E

K
R

05
00

C
70

2S
11

28
12

D
X

R2: 0.95
R2: 0.98
R2: 0.94

Alkylated PAHs

3 Ring
4 Ring

Enbridge Line 6B MP 608
Percent Weight of Alkylated PAHs in SEKR0500C702S112812DX versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:18:21 2013

DRAFTRevision date: March 14, 2013



0 5 10 15 20 25
Oily Kalamazoo River Background

0

5

10

15

20

25
S

E
K

R
05

00
C

70
2S

11
28

12
D

X
R2: 0.86
R2: 0.89
R2: 0.86

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.00

0 5 10 15 20 25
Oily Battle Creek

0

5

10

15

20

25

S
E

K
R

05
00

C
70

2S
11

28
12

D
X

R2: 0.53
R2: 0.67
R2: 0.72

0 5 10 15 20 25
Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

20

25

S
E

K
R

05
00

C
70

2S
11

28
12

D
X

R2: 0.80
R2: 0.82
R2: 0.82

0 5 10 15 20 25 30
Non-Oily Kalamazoo River Background

0

5

10

15

20

25

30

S
E

K
R

05
00

C
70

2S
11

28
12

D
X

R2: 0.97
R2: 0.95
R2: 0.99

0 5 10 15 20 25
Non-Oily Battle Creek

0

5

10

15

20

25
S

E
K

R
05

00
C

70
2S

11
28

12
D

X
R2: 0.84
R2: 0.91
R2: 0.87

0 5 10 15 20 25
Non-Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

20

25

S
E

K
R

05
00

C
70

2S
11

28
12

D
X

R2: 0.94
R2: 0.97
R2: 0.95

Alkylated PAHs
O

ily
 B

ac
kg

ro
un

d
N

on
-O

ily
 B

ac
kg

ro
un

d

3 Ring
4 Ring

Enbridge Line 6B MP 608
Percent Weight of Alkylated PAHs in SEKR0500C702S112812DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Concentration of PAHs and Biomarkers in SEKR0510C001D022112D004

Nondetects set to detection limit and plotted dotted in grey.
Diagenic compounds plotted in black.
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OLKR 1340L01 (Recovered Line 6B)

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.10
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0510C001D022112D004 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.10
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0510C001D022112D004 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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SEKR0510C001D022112D004
Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.10
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0510C001D022112D004 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEKR0510C001D022112D004
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.10
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0510C001D022112D004 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR0510C001D022112D004
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.10
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0510C001D022112D004

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR0510C001D022112D004 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR0510C001D022112D004 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR0510C001D022112D004 versus OLKR,
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Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Diagenic biomarkers included and plotted in black.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:18:52 2013

DRAFTRevision date: March 14, 2013



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR0510C001S022112D004
CL-6B-072223-092710-JPS-KA-001-33_TOPPED

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.10

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4
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Percent Weight of PAHs and Biomarkers in SEKR0510C001S022112D004 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0510C001S022112D004 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.10
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0510C001S022112D004 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.10
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Percent Weight of PAHs and Biomarkers in SEKR0510C001S022112D004

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR0510C001S022112D004 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR0510C001S022112D004 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR0510C001S022112D004 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR0510C001S022112D004 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR0525C702S112812D006 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0525C702S112812D006 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0525C702S112812D006 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0525C702S112812D006

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0525C702S112812D011 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0525C702S112812D011 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0525C702S112812D011 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR0525C702S112812D011
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0525C702S112812D011

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR0525C702S112812D011 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR0525C702S112812D011 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR0525C702S112812D011 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR0525C702S112812D011 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:19:53 2013

DRAFTRevision date: March 14, 2013



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR0525C702S112812D016
Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.25

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0525C702S112812D016 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
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Percent Weight of PAHs and Biomarkers in SEKR0525C702S112812D016 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.25

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0525C702S112812D016

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:19:55 2013

DRAFTRevision date: March 14, 2013



0 2 4 6 8 10
OLKR

0

2

4

6

8

10
S

E
K

R
05

25
C

70
2S

11
28

12
D

01
6

R2: 0.01
R2: 0.37
R2: 0.20
R2: 0.36

0 2 4 6 8 10
Topped Cold Lake Crude

0

2

4

6

8

10

S
E

K
R

05
25

C
70

2S
11

28
12

D
01

6

R2: 0.02
R2: 0.32
R2: 0.21
R2: 0.40

0 2 4 6 8 10
Alaska N. Slope Crude

0

2

4

6

8

10

S
E

K
R

05
25

C
70

2S
11

28
12

D
01

6

R2: 0.02
R2: 0.47
R2: 0.20
R2: 0.12

0 5 10 15
Kalamazoo River Background

0

5

10

15

S
E

K
R

05
25

C
70

2S
11

28
12

D
01

6

R2: 0.80
R2: 0.36
R2: 0.89
R2: 0.97

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.25

0 5 10 15
Battle Creek

0

5

10

15
S

E
K

R
05

25
C

70
2S

11
28

12
D

01
6

R2: 0.78
R2: 0.52
R2: 0.84
R2: 0.87

0 5 10 15
Kalamazoo R. Background and Battle Creek

0

5

10

15

S
E

K
R

05
25

C
70

2S
11

28
12

D
01

6

R2: 0.80
R2: 0.45
R2: 0.87
R2: 0.93

PAHs 3+ring, w/o Ret,Per

3 Ring
4 Ring
5+ Rings

Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR0525C702S112812D016 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:19:57 2013

DRAFTRevision date: March 14, 2013



0 2 4 6 8 10 12
Oily Kalamazoo River Background

0

2

4

6

8

10

12
S

E
K

R
05

25
C

70
2S

11
28

12
D

01
6

R2: 0.84
R2: 0.57
R2: 0.91
R2: 0.93

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.25

0 2 4 6 8 10 12
Oily Battle Creek

0

2

4

6

8

10

12

S
E

K
R

05
25

C
70

2S
11

28
12

D
01

6

R2: 0.81
R2: 0.87
R2: 0.89
R2: 0.81

0 2 4 6 8 10 12
Oily Kalamazoo R. Background and Battle Creek

0

2

4

6

8

10

12

S
E

K
R

05
25

C
70

2S
11

28
12

D
01

6

R2: 0.88
R2: 0.79
R2: 0.91
R2: 0.89

0 5 10 15
Non-Oily Kalamazoo River Background

0

5

10

15

S
E

K
R

05
25

C
70

2S
11

28
12

D
01

6

R2: 0.75
R2: 0.22
R2: 0.88
R2: 0.98

0 5 10 15 20
Non-Oily Battle Creek

0

5

10

15

20
S

E
K

R
05

25
C

70
2S

11
28

12
D

01
6

R2: 0.73
R2: 0.26
R2: 0.82
R2: 0.89

0 5 10 15
Non-Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

S
E

K
R

05
25

C
70

2S
11

28
12

D
01

6

R2: 0.75
R2: 0.25
R2: 0.86
R2: 0.95

O
ily

 B
ac

kg
ro

un
d

N
on

-O
ily

 B
ac

kg
ro

un
d

PAHs 3+ring, w/o Ret,Per

3 Ring
4 Ring
5+ Rings

Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR0525C702S112812D016 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR0525C702S112812D016 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Enbridge Line 6B MP 608
Concentration of PAHs and Biomarkers in SEKR0525C702S112812D020

Nondetects set to detection limit and plotted dotted in grey.
Diagenic compounds plotted in black.
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SEKR0525C702S112812D020
OLKR 1340L01 (Recovered Line 6B)

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0525C702S112812D020 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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SEKR0525C702S112812D020
CL-6B-072223-092710-JPS-KA-001-33_TOPPED

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0525C702S112812D020 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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SEKR0525C702S112812D020
Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0525C702S112812D020 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEKR0525C702S112812D020
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0525C702S112812D020 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR0525C702S112812D020
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0525C702S112812D020

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR0525C702S112812D020 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR0525C702S112812D020 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR0525C702S112812D020 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR0525C702S112812D020 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
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Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR0525C702S112812D024 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0525C702S112812D024 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0525C702S112812D024 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
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Percent Weight of PAHs and Biomarkers in SEKR0525C702S112812D024 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR0525C702S112812D024

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR0525C702S112812D024 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR0525C702S112812D024 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR0525C702S112812D024 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Nonoily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to detection limit and plotted dotted in grey.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0525C702S112812DX versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0525C702S112812DX versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0525C702S112812DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0525C702S112812DX versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0525C702S112812DX

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR0525C702S112812DX versus Line 6B and other oils,
Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek

Nondetects set to zero and are plotted with open symbols.
2-Ring and the diagenic PAHs not included.

All available Kalamazoo River and Battle Creek background samples averaged.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR0525C702S112812DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:20:59 2013

DRAFTRevision date: March 14, 2013



0 2 4 6 8 10 12 14
OLKR

0

2

4

6

8

10

12

14

S
E

K
R

05
25

C
70

2S
11

28
12

D
X

R2: 0.00
R2: 0.31
R2: 0.12

0 2 4 6 8 10 12 14
Topped Cold Lake Crude

0

2

4

6

8

10

12

14

S
E

K
R

05
25

C
70

2S
11

28
12

D
X

R2: 0.00
R2: 0.27
R2: 0.11

0 2 4 6 8 10 12 14
Alaska N. Slope Crude

0

2

4

6

8

10

12

14

S
E

K
R

05
25

C
70

2S
11

28
12

D
X

R2: 0.00
R2: 0.69
R2: 0.05

0 5 10 15 20 25
Kalamazoo River Background

0

5

10

15

20

25

S
E

K
R

05
25

C
70

2S
11

28
12

D
X

R2: 0.86
R2: 0.70
R2: 0.91

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.25

0 5 10 15 20
Battle Creek

0

5

10

15

20
S

E
K

R
05

25
C

70
2S

11
28

12
D

X
R2: 0.82
R2: 0.84
R2: 0.81

0 5 10 15 20
Kalamazoo R. Background and Battle Creek

0

5

10

15

20

S
E

K
R

05
25

C
70

2S
11

28
12

D
X

R2: 0.86
R2: 0.79
R2: 0.89

Alkylated PAHs

3 Ring
4 Ring

Enbridge Line 6B MP 608
Percent Weight of Alkylated PAHs in SEKR0525C702S112812DX versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Enbridge Line 6B MP 608
Percent Weight of Alkylated PAHs in SEKR0525C702S112812DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Biomarkers in SEKR0525C702S112812DX versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Nondetects set to zero and are plotted with open symbols.
Diagenic biomarkers included.

Oily samples collected from L012, C023, L020 and L021.
Nonoily samples collected from L010, R011, C019, R022, and R024.
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Matrix: Bulk Sediment
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Concentration of PAHs and Biomarkers in SEKR0550C701S072612D005

Nondetects set to detection limit and plotted dotted in grey.
Diagenic compounds plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0550C701S072612D005 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0550C701S072612D005 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0550C701S072612D005 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR0550C701S072612D005 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50
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Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR0550C701S072612D005 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR0550C701S072612D005 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR0550C701S072612D005 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR0550C701S072612D005 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Diagenic biomarkers included.
Oily samples collected from L012, C023, L020 and L021.
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Percent Weight of PAHs and Biomarkers in SEKR0550C701S072612D010 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR0550C701S072612D010 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0550C701S072612D010 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0550C701S072612D010 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0550C701S072612D010

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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2-Ring PAHs and diagenic PAHs not included.
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Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0550C701S072612DX_reanalyzed versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0550C701S072612DX_reanalyzed versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50
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Percent Weight of PAHs and Biomarkers in SEKR0550C701S072612DX_reanalyzed versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0550C701S072612DX_reanalyzed versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0550C701S072612DX_reanalyzed

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR0550C701S072612DX_reanalyzed versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR0550C701S072612DX_reanalyzed versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR0550C701S072612DX_reanalyzed versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR0550C701S072612DX_reanalyzed versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Biomarkers in SEKR0550C701S072612DX_reanalyzed versus OLKR,
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Nondetects set to zero and are plotted with open symbols.
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All available Kalamazoo River and Battle Creek background samples averaged.
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Nondetects set to detection limit and plotted dotted in grey.
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Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0550C701S072612DX versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0550C701S072612DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Percent Weight of PAHs in SEKR0550C701S072612DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR0550C701S072612DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50
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Enbridge Line 6B MP 608
Concentration of PAHs and Biomarkers in SEKR0550C702D112912D006

Nondetects set to detection limit and plotted dotted in grey.
Diagenic compounds plotted in black.
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OLKR 1340L01 (Recovered Line 6B)

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0550C702D112912D006 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0550C702D112912D006 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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SEKR0550C702D112912D006
Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0550C702D112912D006 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEKR0550C702D112912D006
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0550C702D112912D006 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR0550C702D112912D006
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0550C702D112912D006

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR0550C702D112912D006 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR0550C702D112912D006 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR0550C702D112912D006 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR0550C702D112912D006 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR0550C702S112912D006 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0550C702S112912D006 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
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Percent Weight of PAHs and Biomarkers in SEKR0550C702S112912D006 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50
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Percent Weight of PAHs and Biomarkers in SEKR0550C702S112912D006

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR0550C702S112912D006 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR0550C702S112912D006 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:22:59 2013

DRAFTRevision date: March 14, 2013



0 5 10 15 20
OLKR

0

5

10

15

20
S

E
K

R
05

50
C

70
2S

11
29

12
D

00
6

R2: 0.07
R2: 0.03
R2: 0.20

0 5 10 15 20
Topped Cold Lake Crude

0

5

10

15

20

S
E

K
R

05
50

C
70

2S
11

29
12

D
00

6

R2: 0.09
R2: 0.02
R2: 0.19

0 5 10 15 20
Alaska N. Slope Crude

0

5

10

15

20

S
E

K
R

05
50

C
70

2S
11

29
12

D
00

6

R2: 0.01
R2: 0.59
R2: 0.10

0 5 10 15 20 25
Kalamazoo River Background

0

5

10

15

20

25

S
E

K
R

05
50

C
70

2S
11

29
12

D
00

6

R2: 0.97
R2: 0.98
R2: 0.97

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50

0 5 10 15 20 25
Battle Creek

0

5

10

15

20

25
S

E
K

R
05

50
C

70
2S

11
29

12
D

00
6

R2: 0.89
R2: 0.87
R2: 0.88

0 5 10 15 20 25
Kalamazoo R. Background and Battle Creek

0

5

10

15

20

25

S
E

K
R

05
50

C
70

2S
11

29
12

D
00

6

R2: 0.96
R2: 0.98
R2: 0.95

Alkylated PAHs

3 Ring
4 Ring

Enbridge Line 6B MP 608
Percent Weight of Alkylated PAHs in SEKR0550C702S112912D006 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR0550C702S112912D006 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Diagenic biomarkers included.
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Nonoily samples collected from L010, R011, C019, R022, and R024.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:23:07 2013

DRAFTRevision date: March 14, 2013



0 0.5 1 1.5
DBT3/PA3

0

0.5

1

1.5

2

2.5

D
B

T4
/P

A
4

Samples
Battle Creek River - Background
Kalamazoo River - Background
Talmadge Creek
Kalamazoo River (u/s Battle Creek)
Kalamazoo River (d/s Battle Creek)
Oil (Line 6B or similar)
SEKR0550C702S112912D006

End Members
Battle Creek River Background
Kalamazoo R. Background

Enbridge Line 6B MP 608
Cross Plot of Select Source Diagnostic Chemical Ratios in SEKR0550C702S112912D006

Mixing model intervals are 20 percent.
Topped CL is 100 percent.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_crossplot_select_Chem_ratios_Rapid_Response.pro Thu Mar 14 17:23:08 2013

DRAFTRevision date: March 14, 2013

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50

0 0.5 1 1.5
DBT3/PA3

0

0.5

1

1.5

N
B

T3
/B

C
3

0 0.5 1 1.5
DBT3/PA3

0

0.2

0.4

0.6

0.8

1

1.2

1.4

Fl
uo

ra
nt

he
ne

/P
yr

en
e



0 0.2 0.4 0.6 0.8 1 1.2
DBT2/PA2

0

0.5

1

1.5

D
B

T3
/P

A
3

Samples
Battle Creek River - Background
Kalamazoo River - Background
Talmadge Creek
Kalamazoo River (u/s Battle Creek)
Kalamazoo River (d/s Battle Creek)
Oil (Line 6B or similar)
SEKR0550C702S112912D006

End Members
Battle Creek River Background
Kalamazoo R. Background

Enbridge Line 6B MP 608
Cross Plot of Select Source Diagnostic Chemical Ratios in SEKR0550C702S112912D006

Mixing model intervals are 20 percent.
Topped CL is 100 percent.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_crossplot_select_Chem_ratios_Rapid_Response.pro Thu Mar 14 17:23:08 2013

DRAFTRevision date: March 14, 2013

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50

1x10-3 1x10-2 1x10-1 1x10 1x101 1x102
DBT3/Fluoranthene

1x10-3

1x10-2

1x10-1

1x10

1x101

1x102

D
B

T4
/P

yr
en

e

0 20 40 60 80
DBT3/Fluoranthene

0

5

10

15

D
B

T4
/P

yr
en

e



0 0.2 0.4 0.6 0.8
TAS2 / Hopane

0

0.2

0.4

0.6

0.8

1

1.2

TA
S

1 
/ T

A
S

2

Samples
Battle Creek River - Background
Kalamazoo River - Background
Talmadge Creek
Kalamazoo River (u/s Battle Creek)
Kalamazoo River (d/s Battle Creek)
Oil (Line 6B or similar)
SEKR0550C702S112912D006

End Members
Battle Creek River Background
Kalamazoo R. Background

Enbridge Line 6B MP 608
Cross Plot of Select Source Diagnostic Chemical Ratios in SEKR0550C702S112912D006

Mixing model intervals are 20 percent.
Topped CL is 100 percent.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_crossplot_select_Chem_ratios_Rapid_Response.pro Thu Mar 14 17:23:08 2013

DRAFTRevision date: March 14, 2013

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50

0 0.2 0.4 0.6 0.8
TAS2 / Hopane

0

0.2

0.4

0.6

0.8

1

TA
S

1 
/ H

op
an

e

0 0.2 0.4 0.6 0.8
TAS2 / Hopane

0

1

2

3

4

TA
S

1 
/ T

30



0 0.2 0.4 0.6 0.8 1 1.2
TAS1 / TAS2

0

1

2

3

4

TA
S

1 
/ T

30

Samples
Battle Creek River - Background
Kalamazoo River - Background
Talmadge Creek
Kalamazoo River (u/s Battle Creek)
Kalamazoo River (d/s Battle Creek)
Oil (Line 6B or similar)
SEKR0550C702S112912D006

End Members
Battle Creek River Background
Kalamazoo R. Background

Enbridge Line 6B MP 608
Cross Plot of Select Source Diagnostic Chemical Ratios in SEKR0550C702S112912D006

Mixing model intervals are 20 percent.
Topped CL is 100 percent.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_crossplot_select_Chem_ratios_Rapid_Response.pro Thu Mar 14 17:23:08 2013

DRAFTRevision date: March 14, 2013

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50

0 1 2 3
TAS2 / T30

0

1

2

3

4

TA
S

1 
/ T

30



0

1000

2000

3000

4000

C
on

ce
nt

ra
tio

n 
(u

g/
K

g)

PAHs
D

0
D

1
D

2
D

3
D

4
B

T0
B

T1
B

T2
B

T3
B

T4 N
0

N
1

N
2

N
3

N
4 B

D
F

A
Y

A
E F0 F1 F2 F3

D
B

T0
D

B
T1

D
B

T2
D

B
T3

D
B

T4 P
0

A
0

P
A

1
P

A
2

P
A

3
P

A
4

R
E

T
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

P
E

R
D

A
IN

D
G

H
I

3-
P

1
2-

P
1

2-
A

1
9/

4-
P

1
1-

P
1

Total PAH = 50963.3 ug/Kg
Total PAH (17PP) = 27321.0 ug/Kg

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50

0

500

1000

1500

2000

2500

C
on

ce
nt

ra
tio

n 
(u

g/
K

g)

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Total Biomarker = 23898.8 ug/Kg

Data included have not been validated
Corrected biomarker results used in all analyses

Revision date: March 14, 2013

Enbridge Line 6B MP 608
Concentration of PAHs and Biomarkers in SEKR0550C702S112912D011

Nondetects set to detection limit and plotted dotted in grey.
Diagenic compounds plotted in black.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:23:12 2013

DRAFT



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR0550C702S112912D011
OLKR 1340L01 (Recovered Line 6B)

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0550C702S112912D011 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:23:12 2013

DRAFTRevision date: March 14, 2013



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR0550C702S112912D011
CL-6B-072223-092710-JPS-KA-001-33_TOPPED

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0550C702S112912D011 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0550C702S112912D011 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0550C702S112912D011 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0550C702S112912D011

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Nondetects set to zero and are plotted with open symbols.
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Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0550C702S112912D015 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0550C702S112912D015 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0550C702S112912D015 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR0550C702S112912D015
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0550C702S112912D015

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR0550C702S112912D015 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR0550C702S112912D015 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR0550C702S112912D015 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR0550C702S112912D015 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR0550C702S112912D019 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0550C702S112912D019 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0550C702S112912D019 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0550C702S112912D019

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:23:56 2013

DRAFTRevision date: March 14, 2013



0 2 4 6 8 10
OLKR

0

2

4

6

8

10
S

E
K

R
05

50
C

70
2S

11
29

12
D

01
9

R2: 0.05
R2: 0.13
R2: 0.22
R2: 0.37

0 2 4 6 8 10
Topped Cold Lake Crude

0

2

4

6

8

10

S
E

K
R

05
50

C
70

2S
11

29
12

D
01

9

R2: 0.06
R2: 0.12
R2: 0.22
R2: 0.38

0 2 4 6 8 10
Alaska N. Slope Crude

0

2

4

6

8

10

S
E

K
R

05
50

C
70

2S
11

29
12

D
01

9

R2: 0.06
R2: 0.34
R2: 0.22
R2: 0.16

0 5 10 15
Kalamazoo River Background

0

5

10

15

S
E

K
R

05
50

C
70

2S
11

29
12

D
01

9

R2: 0.91
R2: 0.78
R2: 0.93
R2: 0.99

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50

0 5 10 15
Battle Creek

0

5

10

15
S

E
K

R
05

50
C

70
2S

11
29

12
D

01
9

R2: 0.88
R2: 0.86
R2: 0.89
R2: 0.95

0 5 10 15
Kalamazoo R. Background and Battle Creek

0

5

10

15

S
E

K
R

05
50

C
70

2S
11

29
12

D
01

9

R2: 0.90
R2: 0.84
R2: 0.92
R2: 0.99

PAHs 3+ring, w/o Ret,Per

3 Ring
4 Ring
5+ Rings

Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR0550C702S112912D019 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:23:57 2013

DRAFTRevision date: March 14, 2013



0 2 4 6 8 10 12
Oily Kalamazoo River Background

0

2

4

6

8

10

12
S

E
K

R
05

50
C

70
2S

11
29

12
D

01
9

R2: 0.93
R2: 0.91
R2: 0.94
R2: 0.99

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50

0 2 4 6 8 10 12
Oily Battle Creek

0

2

4

6

8

10

12

S
E

K
R

05
50

C
70

2S
11

29
12

D
01

9

R2: 0.82
R2: 0.91
R2: 0.92
R2: 0.92

0 2 4 6 8 10 12
Oily Kalamazoo R. Background and Battle Creek

0

2

4

6

8

10

12

S
E

K
R

05
50

C
70

2S
11

29
12

D
01

9

R2: 0.93
R2: 0.97
R2: 0.94
R2: 0.97

0 5 10 15
Non-Oily Kalamazoo River Background

0

5

10

15

S
E

K
R

05
50

C
70

2S
11

29
12

D
01

9

R2: 0.87
R2: 0.65
R2: 0.92
R2: 0.98

0 5 10 15 20
Non-Oily Battle Creek

0

5

10

15

20
S

E
K

R
05

50
C

70
2S

11
29

12
D

01
9

R2: 0.85
R2: 0.65
R2: 0.87
R2: 0.95

0 5 10 15
Non-Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

S
E

K
R

05
50

C
70

2S
11

29
12

D
01

9

R2: 0.87
R2: 0.67
R2: 0.90
R2: 0.99

O
ily

 B
ac

kg
ro

un
d

N
on

-O
ily

 B
ac

kg
ro

un
d

PAHs 3+ring, w/o Ret,Per

3 Ring
4 Ring
5+ Rings

Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR0550C702S112912D019 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR0550C702S112912D019 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:24:01 2013

DRAFTRevision date: March 14, 2013



0 5 10 15 20
Oily Kalamazoo River Background

0

5

10

15

20
S

E
K

R
05

50
C

70
2S

11
29

12
D

01
9

R2: 0.89
R2: 0.92
R2: 0.87

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50

0 5 10 15
Oily Battle Creek

0

5

10

15

S
E

K
R

05
50

C
70

2S
11

29
12

D
01

9

R2: 0.48
R2: 0.88
R2: 0.78

0 5 10 15
Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

S
E

K
R

05
50

C
70

2S
11

29
12

D
01

9

R2: 0.79
R2: 0.94
R2: 0.85

0 5 10 15 20 25 30
Non-Oily Kalamazoo River Background

0

5

10

15

20

25

30

S
E

K
R

05
50

C
70

2S
11

29
12

D
01

9

R2: 0.84
R2: 0.63
R2: 0.97

0 5 10 15 20 25
Non-Oily Battle Creek

0

5

10

15

20

25
S

E
K

R
05

50
C

70
2S

11
29

12
D

01
9

R2: 0.87
R2: 0.83
R2: 0.91

0 5 10 15 20 25
Non-Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

20

25

S
E

K
R

05
50

C
70

2S
11

29
12

D
01

9

R2: 0.88
R2: 0.72
R2: 0.96

Alkylated PAHs
O

ily
 B

ac
kg

ro
un

d
N

on
-O

ily
 B

ac
kg

ro
un

d

3 Ring
4 Ring

Enbridge Line 6B MP 608
Percent Weight of Alkylated PAHs in SEKR0550C702S112912D019 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:24:03 2013

DRAFTRevision date: March 14, 2013



0 2 4 6 8 10 12
OLKR

0

2

4

6

8

10

12
S

E
K

R
05

50
C

70
2S

11
29

12
D

01
9

R2: 0.43
R2: 0.46
Slope: 0.25

0 2 4 6 8 10 12
Topped Cold Lake Crude

0

2

4

6

8

10

12

S
E

K
R

05
50

C
70

2S
11

29
12

D
01

9

R2: 0.42
R2: 0.46
Slope: 0.30

0 5 10 15
Alaska N. Slope Crude

0

5

10

15

S
E

K
R

05
50

C
70

2S
11

29
12

D
01

9

R2: 0.12
R2: 0.17
Slope: 0.06

0 5 10 15
Kalamazoo River Background

0

5

10

15

S
E

K
R

05
50

C
70

2S
11

29
12

D
01

9

R2: 0.42
R2: 0.87
Slope: 1.64

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50

0 2 4 6 8 10 12
Battle Creek

0

2

4

6

8

10

12
S

E
K

R
05

50
C

70
2S

11
29

12
D

01
9

R2: 0.60
R2: 0.84
Slope: 0.82

0 2 4 6 8 10 12
Kalamazoo R. Background and Battle Creek

0

2

4

6

8

10

12

S
E

K
R

05
50

C
70

2S
11

29
12

D
01

9

R2: 0.53
R2: 0.87
Slope: 1.10

Biomarkers

Tricyclic Terpanes-Unmodified
Modified Tricyclic and Tetracyclic Terpanes
Low Concentration Light Hopanes
High Concentration Light Hopanes
Heavy Hopanes
Steranes and Rearranged Steranes
Triaromatic Steranes (TAS)

Enbridge Line 6B MP 608
Percent Weight of Biomarkers in SEKR0550C702S112912D019 versus OLKR,
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Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Enbridge Line 6B MP 608
Concentration of PAHs and Biomarkers in SEKR0550C702S112912DX

Nondetects set to detection limit and plotted dotted in grey.
Diagenic compounds plotted in black.
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OLKR 1340L01 (Recovered Line 6B)

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0550C702S112912DX versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0550C702S112912DX versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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SEKR0550C702S112912DX
Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0550C702S112912DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEKR0550C702S112912DX
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0550C702S112912DX versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR0550C702S112912DX
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0550C702S112912DX

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR0550C702S112912DX versus Line 6B and other oils,
Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek

Nondetects set to zero and are plotted with open symbols.
2-Ring and the diagenic PAHs not included.

All available Kalamazoo River and Battle Creek background samples averaged.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR0550C702S112912DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR0550C702S112912DX versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR0550C703S112712D006 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50
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Percent Weight of PAHs and Biomarkers in SEKR0550C703S112712D006 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR0550C703S112712D006 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR0550C703S112712D006 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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All available Kalamazoo River and Battle Creek background samples averaged.
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Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR0550C703S112712D011 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0550C703S112712D011 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEKR0550C703S112712D011
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0550C703S112712D011 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR0550C703S112712D011
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0550C703S112712D011

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR0550C703S112712D011 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
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Nondetects set to zero and are plotted with open symbols.
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Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR0550C703S112712D016 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0550C703S112712D016 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0550C703S112712D016 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50
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Percent Weight of PAHs and Biomarkers in SEKR0550C703S112712D016

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:25:16 2013

DRAFTRevision date: March 14, 2013



0 2 4 6 8 10
OLKR

0

2

4

6

8

10
S

E
K

R
05

50
C

70
3S

11
27

12
D

01
6

R2: 0.02
R2: 0.40
R2: 0.09
R2: 0.34

0 2 4 6 8 10
Topped Cold Lake Crude

0

2

4

6

8

10

S
E

K
R

05
50

C
70

3S
11

27
12

D
01

6

R2: 0.01
R2: 0.34
R2: 0.11
R2: 0.37

0 2 4 6 8 10
Alaska N. Slope Crude

0

2

4

6

8

10

S
E

K
R

05
50

C
70

3S
11

27
12

D
01

6

R2: 0.00
R2: 0.38
R2: 0.11
R2: 0.13

0 5 10 15
Kalamazoo River Background

0

5

10

15

S
E

K
R

05
50

C
70

3S
11

27
12

D
01

6

R2: 0.55
R2: 0.18
R2: 0.81
R2: 0.98

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50

0 5 10 15
Battle Creek

0

5

10

15
S

E
K

R
05

50
C

70
3S

11
27

12
D

01
6

R2: 0.59
R2: 0.35
R2: 0.80
R2: 0.89

0 5 10 15
Kalamazoo R. Background and Battle Creek

0

5

10

15

S
E

K
R

05
50

C
70

3S
11

27
12

D
01

6

R2: 0.58
R2: 0.27
R2: 0.81
R2: 0.95

PAHs 3+ring, w/o Ret,Per

3 Ring
4 Ring
5+ Rings

Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR0550C703S112712D016 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR0550C703S112712D016 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR0550C703S112712D016 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR0550C703S112712D016 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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All available Kalamazoo River and Battle Creek background samples averaged.
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MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:25:32 2013

DRAFTRevision date: March 14, 2013



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR0550C703S112712D019
CL-6B-072223-092710-JPS-KA-001-33_TOPPED

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0550C703S112712D019 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50
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Percent Weight of PAHs and Biomarkers in SEKR0550C703S112712D019 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Reach: Kalamazoo River
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0550C703S112712D019 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50
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Percent Weight of PAHs and Biomarkers in SEKR0550C703S112712D019

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of Alkylated PAHs in SEKR0550C703S112712D019 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0550C703S112712D022 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0550C703S112712D022 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0550C703S112712D022 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0550C703S112712D022 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR0550C703S112712D022
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0550C703S112712D022

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:25:56 2013

DRAFTRevision date: March 14, 2013



0 2 4 6 8 10
OLKR

0

2

4

6

8

10
S

E
K

R
05

50
C

70
3S

11
27

12
D

02
2

R2: 0.07
R2: 0.08
R2: 0.25
R2: 0.36

0 2 4 6 8 10
Topped Cold Lake Crude

0

2

4

6

8

10

S
E

K
R

05
50

C
70

3S
11

27
12

D
02

2

R2: 0.08
R2: 0.07
R2: 0.26
R2: 0.39

0 2 4 6 8 10
Alaska N. Slope Crude

0

2

4

6

8

10

S
E

K
R

05
50

C
70

3S
11

27
12

D
02

2

R2: 0.07
R2: 0.31
R2: 0.25
R2: 0.13

0 5 10 15
Kalamazoo River Background

0

5

10

15

S
E

K
R

05
50

C
70

3S
11

27
12

D
02

2

R2: 0.92
R2: 0.85
R2: 0.93
R2: 0.97

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50

0 5 10 15
Battle Creek

0

5

10

15
S

E
K

R
05

50
C

70
3S

11
27

12
D

02
2

R2: 0.88
R2: 0.85
R2: 0.88
R2: 0.86

0 5 10 15
Kalamazoo R. Background and Battle Creek

0

5

10

15

S
E

K
R

05
50

C
70

3S
11

27
12

D
02

2

R2: 0.91
R2: 0.88
R2: 0.91
R2: 0.92

PAHs 3+ring, w/o Ret,Per

3 Ring
4 Ring
5+ Rings

Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR0550C703S112712D022 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR0550C703S112712D022 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR0550C703S112712D022 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR0550C703S112712D022 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0550C703S112712DX versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0550C703S112712DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0550C703S112712DX versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to detection limit and plotted dotted in grey.
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OLKR 1340L01 (Recovered Line 6B)

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0550C704S112812D006 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0550C704S112812D006 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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SEKR0550C704S112812D006
Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0550C704S112812D006 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEKR0550C704S112812D006
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0550C704S112812D006 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR0550C704S112812D006
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0550C704S112812D006

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR0550C704S112812D006 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR0550C704S112812D006 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR0550C704S112812D006 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR0550C704S112812D006 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:26:45 2013

DRAFTRevision date: March 14, 2013



0 5 10 15 20
Oily Kalamazoo River Background

0

5

10

15

20
S

E
K

R
05

50
C

70
4S

11
28

12
D

00
6

R2: 0.78
R2: 0.28
Slope: 0.85

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50

0 2 4 6 8 10 12
Oily Battle Creek

0

2

4

6

8

10

12

S
E

K
R

05
50

C
70

4S
11

28
12

D
00

6

R2: 0.67
R2: 0.38
Slope: 0.29

0 2 4 6 8 10 12
Oily Kalamazoo R. Background and Battle Creek

0

2

4

6

8

10

12

S
E

K
R

05
50

C
70

4S
11

28
12

D
00

6

R2: 0.85
R2: 0.38
Slope: 0.47

0 2 4 6 8 10 12 14
Non-Oily Kalamazoo River Background

0

2

4

6

8

10

12

14

S
E

K
R

05
50

C
70

4S
11

28
12

D
00

6

R2: 0.41
R2: 0.39
Slope: 0.87

0 2 4 6 8 10 12
Non-Oily Battle Creek

0

2

4

6

8

10

12
S

E
K

R
05

50
C

70
4S

11
28

12
D

00
6

R2: 0.60
R2: 0.42
Slope: 0.70

0 2 4 6 8 10 12
Non-Oily Kalamazoo R. Background and Battle Creek

0

2

4

6

8

10

12

S
E

K
R

05
50

C
70

4S
11

28
12

D
00

6

R2: 0.52
R2: 0.41
Slope: 0.77

Biomarkers
O

ily
 B

ac
kg

ro
un

d
N

on
-O

ily
 B

ac
kg

ro
un

d

Tricyclic Terpanes-Unmodified
Modified Tricyclic and Tetracyclic Terpanes
Low Concentration Light Hopanes
High Concentration Light Hopanes
Heavy Hopanes
Steranes and Rearranged Steranes
Triaromatic Steranes (TAS)

Enbridge Line 6B MP 608
Percent Weight of Biomarkers in SEKR0550C704S112812D006 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
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Nonoily samples collected from L010, R011, C019, R022, and R024.
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OLKR 1340L01 (Recovered Line 6B)

Matrix: Bulk Sediment
Reach: Kalamazoo River
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0550C704S112812D011 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0550C704S112812D011 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0550C704S112812D011 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:26:54 2013

DRAFTRevision date: March 14, 2013



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR0550C704S112812D011
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0550C704S112812D011 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Matrix: Bulk Sediment
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Percent Weight of PAHs and Biomarkers in SEKR0550C704S112812D011

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR0550C704S112812D011 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR0550C704S112812D011 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Nonoily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to detection limit and plotted dotted in grey.
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Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR0550C704S112812D016 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0550C704S112812D016 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0550C704S112812D016 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0550C704S112812D016

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:27:16 2013

DRAFTRevision date: March 14, 2013



0 2 4 6 8 10
OLKR

0

2

4

6

8

10
S

E
K

R
05

50
C

70
4S

11
28

12
D

01
6

R2: 0.19
R2: 0.52
R2: 0.04
R2: 0.39

0 2 4 6 8 10
Topped Cold Lake Crude

0

2

4

6

8

10

S
E

K
R

05
50

C
70

4S
11

28
12

D
01

6

R2: 0.15
R2: 0.44
R2: 0.06
R2: 0.42

0 2 4 6 8 10
Alaska N. Slope Crude

0

2

4

6

8

10

S
E

K
R

05
50

C
70

4S
11

28
12

D
01

6

R2: 0.10
R2: 0.36
R2: 0.04
R2: 0.15

0 5 10 15
Kalamazoo River Background

0

5

10

15

S
E

K
R

05
50

C
70

4S
11

28
12

D
01

6

R2: 0.17
R2: 0.04
R2: 0.54
R2: 0.98

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50

0 5 10 15
Battle Creek

0

5

10

15
S

E
K

R
05

50
C

70
4S

11
28

12
D

01
6

R2: 0.21
R2: 0.16
R2: 0.49
R2: 0.90

0 5 10 15
Kalamazoo R. Background and Battle Creek

0

5

10

15

S
E

K
R

05
50

C
70

4S
11

28
12

D
01

6

R2: 0.19
R2: 0.09
R2: 0.52
R2: 0.95

PAHs 3+ring, w/o Ret,Per

3 Ring
4 Ring
5+ Rings

Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR0550C704S112812D016 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:27:17 2013

DRAFTRevision date: March 14, 2013



0 2 4 6 8 10 12
Oily Kalamazoo River Background

0

2

4

6

8

10

12
S

E
K

R
05

50
C

70
4S

11
28

12
D

01
6

R2: 0.22
R2: 0.16
R2: 0.59
R2: 0.96

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50

0 2 4 6 8 10 12
Oily Battle Creek

0

2

4

6

8

10

12

S
E

K
R

05
50

C
70

4S
11

28
12

D
01

6

R2: 0.44
R2: 0.53
R2: 0.60
R2: 0.85

0 2 4 6 8 10 12
Oily Kalamazoo R. Background and Battle Creek

0

2

4

6

8

10

12

S
E

K
R

05
50

C
70

4S
11

28
12

D
01

6

R2: 0.33
R2: 0.38
R2: 0.60
R2: 0.92

0 5 10 15
Non-Oily Kalamazoo River Background

0

5

10

15

S
E

K
R

05
50

C
70

4S
11

28
12

D
01

6

R2: 0.14
R2: 0.00
R2: 0.51
R2: 0.98

0 5 10 15 20
Non-Oily Battle Creek

0

5

10

15

20
S

E
K

R
05

50
C

70
4S

11
28

12
D

01
6

R2: 0.14
R2: 0.02
R2: 0.46
R2: 0.91

0 5 10 15
Non-Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

S
E

K
R

05
50

C
70

4S
11

28
12

D
01

6

R2: 0.14
R2: 0.01
R2: 0.49
R2: 0.97

O
ily

 B
ac

kg
ro

un
d

N
on

-O
ily

 B
ac

kg
ro

un
d

PAHs 3+ring, w/o Ret,Per

3 Ring
4 Ring
5+ Rings

Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR0550C704S112812D016 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:27:20 2013

DRAFTRevision date: March 14, 2013



0 2 4 6 8 10
OLKR

0

2

4

6

8

10

S
E

K
R

05
50

C
70

4S
11

28
12

D
01

6
R2: 0.14
R2: 0.15
R2: 0.21

0 2 4 6 8 10
Topped Cold Lake Crude

0

2

4

6

8

10

S
E

K
R

05
50

C
70

4S
11

28
12

D
01

6

R2: 0.07
R2: 0.06
R2: 0.28

0 2 4 6 8 10
Alaska N. Slope Crude

0

2

4

6

8

10

S
E

K
R

05
50

C
70

4S
11

28
12

D
01

6

R2: 0.06
R2: 0.02
R2: 0.14

0 5 10 15 20 25
Kalamazoo River Background

0

5

10

15

20

25

S
E

K
R

05
50

C
70

4S
11

28
12

D
01

6

R2: 0.09
R2: 0.06
R2: 0.78

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50

0 5 10 15 20
Battle Creek

0

5

10

15

20
S

E
K

R
05

50
C

70
4S

11
28

12
D

01
6

R2: 0.18
R2: 0.29
R2: 0.75

0 5 10 15 20
Kalamazoo R. Background and Battle Creek

0

5

10

15

20

S
E

K
R

05
50

C
70

4S
11

28
12

D
01

6

R2: 0.13
R2: 0.14
R2: 0.78

Alkylated PAHs

3 Ring
4 Ring

Enbridge Line 6B MP 608
Percent Weight of Alkylated PAHs in SEKR0550C704S112812D016 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:27:21 2013

DRAFTRevision date: March 14, 2013



0 5 10 15 20
Oily Kalamazoo River Background

0

5

10

15

20
S

E
K

R
05

50
C

70
4S

11
28

12
D

01
6

R2: 0.20
R2: 0.33
R2: 0.85

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50

0 2 4 6 8 10 12
Oily Battle Creek

0

2

4

6

8

10

12

S
E

K
R

05
50

C
70

4S
11

28
12

D
01

6

R2: 0.54
R2: 0.52
R2: 0.75

0 5 10 15
Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

S
E

K
R

05
50

C
70

4S
11

28
12

D
01

6

R2: 0.37
R2: 0.44
R2: 0.83

0 5 10 15 20 25 30
Non-Oily Kalamazoo River Background

0

5

10

15

20

25

30

S
E

K
R

05
50

C
70

4S
11

28
12

D
01

6

R2: 0.07
R2: 0.01
R2: 0.74

0 5 10 15 20 25
Non-Oily Battle Creek

0

5

10

15

20

25
S

E
K

R
05

50
C

70
4S

11
28

12
D

01
6

R2: 0.09
R2: 0.17
R2: 0.74

0 5 10 15 20 25
Non-Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

20

25

S
E

K
R

05
50

C
70

4S
11

28
12

D
01

6

R2: 0.08
R2: 0.05
R2: 0.76

Alkylated PAHs
O

ily
 B

ac
kg

ro
un

d
N

on
-O

ily
 B

ac
kg

ro
un

d

3 Ring
4 Ring

Enbridge Line 6B MP 608
Percent Weight of Alkylated PAHs in SEKR0550C704S112812D016 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0550C704S112812D020 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0550C704S112812D020 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0550C704S112812D020 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR0550C704S112812D020
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0550C704S112812D020

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR0550C704S112812D020 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR0550C704S112812D020 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR0550C704S112812D020 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR0550C704S112812D020 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR0550C704S112812DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0550C704S112812DX versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR0550C704S112812DX

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
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2-Ring and diagenic PAHs not included.
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Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR0550C704S112812DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Diagenic biomarkers included.

Oily samples collected from L012, C023, L020 and L021.
Nonoily samples collected from L010, R011, C019, R022, and R024.
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SEKR0550C705D112712D016
OLKR 1340L01 (Recovered Line 6B)

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0550C705D112712D016 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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SEKR0550C705D112712D016
CL-6B-072223-092710-JPS-KA-001-33_TOPPED

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0550C705D112712D016 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:28:11 2013

DRAFTRevision date: March 14, 2013



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR0550C705D112712D016
Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0550C705D112712D016 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:28:12 2013

DRAFTRevision date: March 14, 2013



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR0550C705D112712D016
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0550C705D112712D016 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR0550C705D112712D016
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0550C705D112712D016

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR0550C705D112712D016 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR0550C705D112712D016 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR0550C705D112712D016 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:28:19 2013

DRAFTRevision date: March 14, 2013



0 5 10 15 20
Oily Kalamazoo River Background

0

5

10

15

20
S

E
K

R
05

50
C

70
5D

11
27

12
D

01
6

R2: 0.26
R2: 0.13
R2: 0.56

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50

0 5 10 15 20
Oily Battle Creek

0

5

10

15

20

S
E

K
R

05
50

C
70

5D
11

27
12

D
01

6

R2: 0.42
R2: 0.23
R2: 0.59

0 5 10 15 20
Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

20

S
E

K
R

05
50

C
70

5D
11

27
12

D
01

6

R2: 0.36
R2: 0.18
R2: 0.58

0 5 10 15 20 25 30
Non-Oily Kalamazoo River Background

0

5

10

15

20

25

30

S
E

K
R

05
50

C
70

5D
11

27
12

D
01

6

R2: 0.36
R2: 0.16
R2: 0.65

0 5 10 15 20 25
Non-Oily Battle Creek

0

5

10

15

20

25
S

E
K

R
05

50
C

70
5D

11
27

12
D

01
6

R2: 0.32
R2: 0.13
R2: 0.70

0 5 10 15 20 25
Non-Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

20

25

S
E

K
R

05
50

C
70

5D
11

27
12

D
01

6

R2: 0.35
R2: 0.16
R2: 0.69

Alkylated PAHs
O

ily
 B

ac
kg

ro
un

d
N

on
-O

ily
 B

ac
kg

ro
un

d

3 Ring
4 Ring

Enbridge Line 6B MP 608
Percent Weight of Alkylated PAHs in SEKR0550C705D112712D016 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR0550C705S112712D006 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:28:31 2013

DRAFTRevision date: March 14, 2013



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR0550C705S112712D006
Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0550C705S112712D006 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Percent Weight of PAHs in SEKR0550C705S112712D006 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR0550C705S112712D006 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50
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Matrix: Bulk Sediment
Reach: Kalamazoo River
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Enbridge Line 6B MP 608
Concentration of PAHs and Biomarkers in SEKR0550C705S112712D011

Nondetects set to detection limit and plotted dotted in grey.
Diagenic compounds plotted in black.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:28:50 2013

DRAFT



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR0550C705S112712D011
OLKR 1340L01 (Recovered Line 6B)

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0550C705S112712D011 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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CL-6B-072223-092710-JPS-KA-001-33_TOPPED

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0550C705S112712D011 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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SEKR0550C705S112712D011
Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0550C705S112712D011 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEKR0550C705S112712D011
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0550C705S112712D011 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR0550C705S112712D011
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0550C705S112712D011

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR0550C705S112712D011 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR0550C705S112712D011 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR0550C705S112712D011 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR0550C705S112712D016 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:29:10 2013

DRAFTRevision date: March 14, 2013



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR0550C705S112712D016
CL-6B-072223-092710-JPS-KA-001-33_TOPPED

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

^

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0550C705S112712D016 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
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Percent Weight of PAHs and Biomarkers in SEKR0550C705S112712D016 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50
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Percent Weight of PAHs and Biomarkers in SEKR0550C705S112712D016 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:29:13 2013

DRAFTRevision date: March 14, 2013



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR0550C705S112712D016
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50
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Percent Weight of PAHs and Biomarkers in SEKR0550C705S112712D016

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:29:14 2013

DRAFTRevision date: March 14, 2013



0 2 4 6 8 10
OLKR

0

2

4

6

8

10
S

E
K

R
05

50
C

70
5S

11
27

12
D

01
6

R2: 0.01
R2: 0.33
R2: 0.24
R2: 0.36

0 2 4 6 8 10
Topped Cold Lake Crude

0

2

4

6

8

10

S
E

K
R

05
50

C
70

5S
11

27
12

D
01

6

R2: 0.01
R2: 0.36
R2: 0.25
R2: 0.37

0 2 4 6 8 10
Alaska N. Slope Crude

0

2

4

6

8

10

S
E

K
R

05
50

C
70

5S
11

27
12

D
01

6

R2: 0.01
R2: 0.54
R2: 0.19
R2: 0.37

0 5 10 15
Kalamazoo River Background

0

5

10

15

S
E

K
R

05
50

C
70

5S
11

27
12

D
01

6

R2: 0.59
R2: 0.26
R2: 0.72
R2: 0.28

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50

0 5 10 15
Battle Creek

0

5

10

15
S

E
K

R
05

50
C

70
5S

11
27

12
D

01
6

R2: 0.61
R2: 0.33
R2: 0.70
R2: 0.44

0 5 10 15
Kalamazoo R. Background and Battle Creek

0

5

10

15

S
E

K
R

05
50

C
70

5S
11

27
12

D
01

6

R2: 0.61
R2: 0.30
R2: 0.71
R2: 0.36

PAHs 3+ring, w/o Ret,Per

3 Ring
4 Ring
5+ Rings

Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR0550C705S112712D016 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR0550C705S112712D016 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR0550C705S112712D016 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR0550C705S112712D016 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
Oily samples collected from L012, C023, L020 and L021.

Nonoily samples collected from L010, R011, C019, R022, and R024.
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Matrix: Bulk Sediment
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Percent Weight of PAHs and Biomarkers in SEKR0550C705S112712D020 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0550C705S112712D020 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

^

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0550C705S112712D020 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0550C705S112712D020

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of Alkylated PAHs in SEKR0550C705S112712D020 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0550C705S112712D025 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

^

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4
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Percent Weight of PAHs and Biomarkers in SEKR0550C705S112712D025 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0550C705S112712D025 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0550C705S112712D025

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR0550C705S112712D025 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR0550C705S112712D025 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR0550C705S112712D025 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR0550C705S112712D025 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR0550C705S112712D030 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0550C705S112712D030 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0550C705S112712D030 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:30:12 2013

DRAFTRevision date: March 14, 2013



0 5 10 15 20
Oily Kalamazoo River Background

0

5

10

15

20
S

E
K

R
05

50
C

70
5S

11
27

12
D

03
0

R2: 0.00
R2: 0.26
R2: 0.00
R2: 0.84

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50

0 5 10 15 20
Oily Battle Creek

0

5

10

15

20

S
E

K
R

05
50

C
70

5S
11

27
12

D
03

0

R2: 0.06
R2: 0.34
R2: 0.01
R2: 0.86

0 5 10 15 20
Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

20

S
E

K
R

05
50

C
70

5S
11

27
12

D
03

0

R2: 0.02
R2: 0.32
R2: 0.01
R2: 0.86

0 5 10 15 20
Non-Oily Kalamazoo River Background

0

5

10

15

20

S
E

K
R

05
50

C
70

5S
11

27
12

D
03

0

R2: 0.00
R2: 0.06
R2: 0.00
R2: 0.71

0 5 10 15 20
Non-Oily Battle Creek

0

5

10

15

20
S

E
K

R
05

50
C

70
5S

11
27

12
D

03
0

R2: 0.00
R2: 0.03
R2: 0.00
R2: 0.91

0 5 10 15 20
Non-Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

20

S
E

K
R

05
50

C
70

5S
11

27
12

D
03

0

R2: 0.00
R2: 0.05
R2: 0.00
R2: 0.84

O
ily

 B
ac

kg
ro

un
d

N
on

-O
ily

 B
ac

kg
ro

un
d

PAHs 3+ring, w/o Ret,Per

3 Ring
4 Ring
5+ Rings

Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR0550C705S112712D030 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR0550C705S112712D030 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Nondetects set to detection limit and plotted dotted in grey.
Diagenic compounds plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0550C705S112712DX versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0550C705S112712DX versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0550C705S112712DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0550C705S112712DX versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0550C705S112712DX

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR0550C705S112712DX versus Line 6B and other oils,
Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek

Nondetects set to zero and are plotted with open symbols.
2-Ring and the diagenic PAHs not included.

All available Kalamazoo River and Battle Creek background samples averaged.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR0550C705S112712DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR0550C705S112712DX versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR0550C705S112712DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
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Percent Weight of PAHs and Biomarkers in SEKR0565R003S022012D004 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0565R003S022012D004 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.65
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0565R003S022012D004 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR0565R003S022012D004 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR0575C701S072612D007 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR0575C701S072612D007 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0575C701S072612D007 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
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Percent Weight of PAHs and Biomarkers in SEKR0575C701S072612D007

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR0575C701S072612D007 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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All available Kalamazoo River and Battle Creek background samples averaged.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0575C701S072612D013 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0575C701S072612D013 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0575C701S072612D013 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0575C701S072612D013

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR0575C701S072612D013 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR0575C701S072612D013 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR0575C701S072612D013 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR0575C701S072612D013 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:31:38 2013

DRAFTRevision date: March 14, 2013



0 5 10 15 20
Oily Kalamazoo River Background

0

5

10

15

20
S

E
K

R
05

75
C

70
1S

07
26

12
D

01
3

R2: 0.70
R2: 0.69
Slope: 1.24

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.75

0 2 4 6 8 10 12
Oily Battle Creek

0

2

4

6

8

10

12

S
E

K
R

05
75

C
70

1S
07

26
12

D
01

3

R2: 0.78
R2: 0.56
Slope: 0.34

0 2 4 6 8 10 12
Oily Kalamazoo R. Background and Battle Creek

0

2

4

6

8

10

12

S
E

K
R

05
75

C
70

1S
07

26
12

D
01

3

R2: 0.85
R2: 0.63
Slope: 0.57

0 2 4 6 8 10 12 14
Non-Oily Kalamazoo River Background

0

2

4

6

8

10

12

14

S
E

K
R

05
75

C
70

1S
07

26
12

D
01

3

R2: 0.41
R2: 0.62
Slope: 1.02

0 2 4 6 8 10 12
Non-Oily Battle Creek

0

2

4

6

8

10

12
S

E
K

R
05

75
C

70
1S

07
26

12
D

01
3

R2: 0.67
R2: 0.59
Slope: 0.77

0 2 4 6 8 10 12
Non-Oily Kalamazoo R. Background and Battle Creek

0

2

4

6

8

10

12

S
E

K
R

05
75

C
70

1S
07

26
12

D
01

3

R2: 0.55
R2: 0.61
Slope: 0.88

Biomarkers
O

ily
 B

ac
kg

ro
un

d
N

on
-O

ily
 B

ac
kg

ro
un

d

Tricyclic Terpanes-Unmodified
Modified Tricyclic and Tetracyclic Terpanes
Low Concentration Light Hopanes
High Concentration Light Hopanes
Heavy Hopanes
Steranes and Rearranged Steranes
Triaromatic Steranes (TAS)

Enbridge Line 6B MP 608
Percent Weight of Biomarkers in SEKR0575C701S072612D013 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
Oily samples collected from L012, C023, L020 and L021.

Nonoily samples collected from L010, R011, C019, R022, and R024.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:31:41 2013

DRAFTRevision date: March 14, 2013



0 0.5 1 1.5
DBT3/PA3

0

0.5

1

1.5

2

2.5

D
B

T4
/P

A
4

Samples
Battle Creek River - Background
Kalamazoo River - Background
Talmadge Creek
Kalamazoo River (u/s Battle Creek)
Kalamazoo River (d/s Battle Creek)
Oil (Line 6B or similar)
SEKR0575C701S072612D013

End Members
Battle Creek River Background
Kalamazoo R. Background

Enbridge Line 6B MP 608
Cross Plot of Select Source Diagnostic Chemical Ratios in SEKR0575C701S072612D013

Mixing model intervals are 20 percent.
Topped CL is 100 percent.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_crossplot_select_Chem_ratios_Rapid_Response.pro Thu Mar 14 17:31:41 2013

DRAFTRevision date: March 14, 2013

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.75

0 0.5 1 1.5
DBT3/PA3

0

0.5

1

1.5

N
B

T3
/B

C
3

0 0.5 1 1.5
DBT3/PA3

0

0.2

0.4

0.6

0.8

1

1.2

1.4

Fl
uo

ra
nt

he
ne

/P
yr

en
e



0 0.2 0.4 0.6 0.8 1 1.2
DBT2/PA2

0

0.5

1

1.5

D
B

T3
/P

A
3

Samples
Battle Creek River - Background
Kalamazoo River - Background
Talmadge Creek
Kalamazoo River (u/s Battle Creek)
Kalamazoo River (d/s Battle Creek)
Oil (Line 6B or similar)
SEKR0575C701S072612D013

End Members
Battle Creek River Background
Kalamazoo R. Background

Enbridge Line 6B MP 608
Cross Plot of Select Source Diagnostic Chemical Ratios in SEKR0575C701S072612D013

Mixing model intervals are 20 percent.
Topped CL is 100 percent.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_crossplot_select_Chem_ratios_Rapid_Response.pro Thu Mar 14 17:31:41 2013

DRAFTRevision date: March 14, 2013

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.75

1x10-3 1x10-2 1x10-1 1x10 1x101 1x102
DBT3/Fluoranthene

1x10-3

1x10-2

1x10-1

1x10

1x101

1x102

D
B

T4
/P

yr
en

e

0 20 40 60 80
DBT3/Fluoranthene

0

5

10

15

D
B

T4
/P

yr
en

e



0 0.2 0.4 0.6 0.8
TAS2 / Hopane

0

0.2

0.4

0.6

0.8

1

1.2

TA
S

1 
/ T

A
S

2

Samples
Battle Creek River - Background
Kalamazoo River - Background
Talmadge Creek
Kalamazoo River (u/s Battle Creek)
Kalamazoo River (d/s Battle Creek)
Oil (Line 6B or similar)
SEKR0575C701S072612D013

End Members
Battle Creek River Background
Kalamazoo R. Background

Enbridge Line 6B MP 608
Cross Plot of Select Source Diagnostic Chemical Ratios in SEKR0575C701S072612D013

Mixing model intervals are 20 percent.
Topped CL is 100 percent.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_crossplot_select_Chem_ratios_Rapid_Response.pro Thu Mar 14 17:31:41 2013

DRAFTRevision date: March 14, 2013

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.75

0 0.2 0.4 0.6 0.8
TAS2 / Hopane

0

0.2

0.4

0.6

0.8

1

TA
S

1 
/ H

op
an

e

0 0.2 0.4 0.6 0.8
TAS2 / Hopane

0

1

2

3

4

TA
S

1 
/ T

30



0 0.2 0.4 0.6 0.8 1 1.2
TAS1 / TAS2

0

1

2

3

4

TA
S

1 
/ T

30

Samples
Battle Creek River - Background
Kalamazoo River - Background
Talmadge Creek
Kalamazoo River (u/s Battle Creek)
Kalamazoo River (d/s Battle Creek)
Oil (Line 6B or similar)
SEKR0575C701S072612D013

End Members
Battle Creek River Background
Kalamazoo R. Background

Enbridge Line 6B MP 608
Cross Plot of Select Source Diagnostic Chemical Ratios in SEKR0575C701S072612D013

Mixing model intervals are 20 percent.
Topped CL is 100 percent.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_crossplot_select_Chem_ratios_Rapid_Response.pro Thu Mar 14 17:31:41 2013

DRAFTRevision date: March 14, 2013

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.75

0 1 2 3
TAS2 / T30

0

1

2

3

4

TA
S

1 
/ T

30



0

100

200

300

C
on

ce
nt

ra
tio

n 
(u

g/
K

g)

PAHs
D

0
D

1
D

2
D

3
D

4
B

T0
B

T1
B

T2
B

T3
B

T4 N
0

N
1

N
2

N
3

N
4 B

D
F

A
Y

A
E F0 F1 F2 F3

D
B

T0
D

B
T1

D
B

T2
D

B
T3

D
B

T4 P
0

A
0

P
A

1
P

A
2

P
A

3
P

A
4

R
E

T
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

P
E

R
D

A
IN

D
G

H
I

3-
P

1
2-

P
1

2-
A

1
9/

4-
P

1
1-

P
1

Total PAH = 6973.1 ug/Kg
Total PAH (17PP) = 2201.8 ug/Kg

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.75

0

500

1000

1500

2000

2500

C
on

ce
nt

ra
tio

n 
(u

g/
K

g)

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Total Biomarker = 18934.6 ug/Kg

Data included have not been validated
Corrected biomarker results used in all analyses

Revision date: March 14, 2013

Enbridge Line 6B MP 608
Concentration of PAHs and Biomarkers in SEKR0575C701S072612D019

Nondetects set to detection limit and plotted dotted in grey.
Diagenic compounds plotted in black.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:31:45 2013

DRAFT



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR0575C701S072612D019
OLKR 1340L01 (Recovered Line 6B)

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.75

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0575C701S072612D019 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:31:45 2013

DRAFTRevision date: March 14, 2013



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR0575C701S072612D019
CL-6B-072223-092710-JPS-KA-001-33_TOPPED

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.75

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0575C701S072612D019 versus Topped CL
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Percent Weight of PAHs and Biomarkers in SEKR0575C701S072612D019 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR0575C701S072612D019 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR0575C701S072612D019

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR0575C701S072612D019 versus Oily and Non-Oily
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Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR0575C701S072612D019 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Diagenic biomarkers included.
Oily samples collected from L012, C023, L020 and L021.

Nonoily samples collected from L010, R011, C019, R022, and R024.
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SEKR0575C701S072612DX_reanalyzed
OLKR 1340L01 (Recovered Line 6B)

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0575C701S072612DX_reanalyzed versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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CL-6B-072223-092710-JPS-KA-001-33_TOPPED

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0575C701S072612DX_reanalyzed versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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SEKR0575C701S072612DX_reanalyzed
Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0575C701S072612DX_reanalyzed versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEKR0575C701S072612DX_reanalyzed
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0575C701S072612DX_reanalyzed versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR0575C701S072612DX_reanalyzed
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0575C701S072612DX_reanalyzed

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:32:29 2013

DRAFTRevision date: March 14, 2013



0 2 4 6 8 10
OLKR

0

2

4

6

8

10
S

E
K

R
05

75
C

70
1S

07
26

12
D

X
_r

ea
na

ly
ze

d R2: 0.11
R2: 0.22
R2: 0.37
R2: 0.30

0 2 4 6 8 10
Topped Cold Lake Crude

0

2

4

6

8

10

S
E

K
R

05
75

C
70

1S
07

26
12

D
X

_r
ea

na
ly

ze
d R2: 0.13

R2: 0.20
R2: 0.36
R2: 0.33

0 2 4 6 8 10
Alaska N. Slope Crude

0

2

4

6

8

10

S
E

K
R

05
75

C
70

1S
07

26
12

D
X

_r
ea

na
ly

ze
d R2: 0.13

R2: 0.40
R2: 0.38
R2: 0.09

0 5 10 15
Kalamazoo River Background

0

5

10

15

S
E

K
R

05
75

C
70

1S
07

26
12

D
X

_r
ea

na
ly

ze
d R2: 0.93

R2: 0.71
R2: 0.97
R2: 0.98

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.75

0 5 10 15
Battle Creek

0

5

10

15
S

E
K

R
05

75
C

70
1S

07
26

12
D

X
_r

ea
na

ly
ze

d R2: 0.89
R2: 0.85
R2: 0.93
R2: 0.87

0 5 10 15
Kalamazoo R. Background and Battle Creek

0

5

10

15

S
E

K
R

05
75

C
70

1S
07

26
12

D
X

_r
ea

na
ly

ze
d R2: 0.92

R2: 0.80
R2: 0.96
R2: 0.93

PAHs 3+ring, w/o Ret,Per

3 Ring
4 Ring
5+ Rings

Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR0575C701S072612DX_reanalyzed versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR0575C701S072612DX_reanalyzed versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR0575C701S072612DX_reanalyzed versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR0575C701S072612DX_reanalyzed versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Biomarkers in SEKR0575C701S072612DX_reanalyzed versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of Biomarkers in SEKR0575C701S072612DX_reanalyzed versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
Oily samples collected from L012, C023, L020 and L021.

Nonoily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR0575C701S072612DX versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0575C701S072612DX versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0575C701S072612DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR0575C701S072612DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.75
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.75
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Enbridge Line 6B MP 608
Concentration of PAHs and Biomarkers in SEKR0575C702S112712D006

Nondetects set to detection limit and plotted dotted in grey.
Diagenic compounds plotted in black.
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SEKR0575C702S112712D006
OLKR 1340L01 (Recovered Line 6B)

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0575C702S112712D006 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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CL-6B-072223-092710-JPS-KA-001-33_TOPPED

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0575C702S112712D006 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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SEKR0575C702S112712D006
Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0575C702S112712D006 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEKR0575C702S112712D006
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0575C702S112712D006 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR0575C702S112712D006
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0575C702S112712D006

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:32:49 2013

DRAFTRevision date: March 14, 2013



0 2 4 6 8 10
OLKR

0

2

4

6

8

10

S
E

K
R

05
75

C
70

2S
11

27
12

D
00

6
R2: 0.14
R2: 0.02
R2: 0.38
R2: 0.25

0 2 4 6 8 10
Topped Cold Lake Crude

0

2

4

6

8

10

S
E

K
R

05
75

C
70

2S
11

27
12

D
00

6

R2: 0.15
R2: 0.02
R2: 0.38
R2: 0.30

0 2 4 6 8 10
Alaska N. Slope Crude

0

2

4

6

8

10

S
E

K
R

05
75

C
70

2S
11

27
12

D
00

6

R2: 0.12
R2: 0.23
R2: 0.40
R2: 0.05

0 5 10 15
Kalamazoo River Background

0

5

10

15

S
E

K
R

05
75

C
70

2S
11

27
12

D
00

6

R2: 0.97
R2: 0.94
R2: 0.98
R2: 0.90

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.75

0 5 10 15
Battle Creek

0

5

10

15
S

E
K

R
05

75
C

70
2S

11
27

12
D

00
6

R2: 0.90
R2: 0.83
R2: 0.92
R2: 0.74

0 5 10 15
Kalamazoo R. Background and Battle Creek

0

5

10

15

S
E

K
R

05
75

C
70

2S
11

27
12

D
00

6

R2: 0.94
R2: 0.91
R2: 0.96
R2: 0.83

PAHs 3+ring, w/o Ret,Per

3 Ring
4 Ring
5+ Rings

Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR0575C702S112712D006 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR0575C702S112712D006 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:32:52 2013

DRAFTRevision date: March 14, 2013



0 5 10 15 20
OLKR

0

5

10

15

20
S

E
K

R
05

75
C

70
2S

11
27

12
D

00
6

R2: 0.07
R2: 0.03
R2: 0.22

0 5 10 15 20
Topped Cold Lake Crude

0

5

10

15

20

S
E

K
R

05
75

C
70

2S
11

27
12

D
00

6

R2: 0.09
R2: 0.02
R2: 0.23

0 5 10 15 20
Alaska N. Slope Crude

0

5

10

15

20

S
E

K
R

05
75

C
70

2S
11

27
12

D
00

6

R2: 0.01
R2: 0.60
R2: 0.12

0 5 10 15 20 25
Kalamazoo River Background

0

5

10

15

20

25

S
E

K
R

05
75

C
70

2S
11

27
12

D
00

6

R2: 0.99
R2: 0.98
R2: 0.99

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.75

0 5 10 15 20 25
Battle Creek

0

5

10

15

20

25
S

E
K

R
05

75
C

70
2S

11
27

12
D

00
6

R2: 0.92
R2: 0.89
R2: 0.92

0 5 10 15 20 25
Kalamazoo R. Background and Battle Creek

0

5

10

15

20

25

S
E

K
R

05
75

C
70

2S
11

27
12

D
00

6

R2: 0.98
R2: 0.99
R2: 0.98

Alkylated PAHs

3 Ring
4 Ring

Enbridge Line 6B MP 608
Percent Weight of Alkylated PAHs in SEKR0575C702S112712D006 versus OLKR,
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Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR0575C702S112712D006 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0575C702S112712D011 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Reach: Kalamazoo River
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0575C702S112712D011 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR0575C702S112712D011 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.75
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Percent Weight of PAHs and Biomarkers in SEKR0575C702S112712D011

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR0575C702S112712D011 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR0575C702S112712D011 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Nonoily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to detection limit and plotted dotted in grey.
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Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR0575C702S112712D016 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.75

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0575C702S112712D016 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0575C702S112712D016 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0575C702S112712D016

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR0575C702S112712D016 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0575C702S112712D020 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0575C702S112712D020 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0575C702S112712D020 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0575C702S112712D020 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR0575C702S112712D020
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0575C702S112712D020

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR0575C702S112712D020 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR0575C702S112712D020 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR0575C702S112712D020 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR0575C702S112712D020 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR0575C702S112712DX versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0575C702S112712DX versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Reach: Kalamazoo River
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0575C702S112712DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:34:07 2013

DRAFTRevision date: March 14, 2013



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR0575C702S112712DX
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 5.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0575C702S112712DX versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Oily samples collected from L012, C023, L020 and L021.
Nonoily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to detection limit and plotted dotted in grey.
Diagenic compounds plotted in black.
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SEKR0886R004S022112D004
OLKR 1340L01 (Recovered Line 6B)

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 8.86
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0886R004S022112D004 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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CL-6B-072223-092710-JPS-KA-001-33_TOPPED

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 8.86
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0886R004S022112D004 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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SEKR0886R004S022112D004
Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 8.86
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0886R004S022112D004 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEKR0886R004S022112D004
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 8.86
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0886R004S022112D004 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR0886R004S022112D004
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 8.86
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0886R004S022112D004

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR0886R004S022112D004 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR0886R004S022112D004 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR0886R004S022112D004 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR0886R004S022112D004 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0900C701S112912D006 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0900C701S112912D006 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 9.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0900C701S112912D006 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 9.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0900C701S112912D011 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 9.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0900C701S112912D011 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:35:06 2013

DRAFTRevision date: March 14, 2013



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR0900C701S112912D011
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 9.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0900C701S112912D011

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR0900C701S112912D011 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:35:08 2013

DRAFTRevision date: March 14, 2013



0 2 4 6 8 10 12
Oily Kalamazoo River Background

0

2

4

6

8

10

12
S

E
K

R
09

00
C

70
1S

11
29

12
D

01
1

R2: 0.63
R2: 0.84
R2: 0.66
R2: 0.95

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 9.00

0 2 4 6 8 10 12
Oily Battle Creek

0

2

4

6

8

10

12

S
E

K
R

09
00

C
70

1S
11

29
12

D
01

1

R2: 0.69
R2: 0.72
R2: 0.69
R2: 0.92

0 2 4 6 8 10 12
Oily Kalamazoo R. Background and Battle Creek

0

2

4

6

8

10

12

S
E

K
R

09
00

C
70

1S
11

29
12

D
01

1

R2: 0.70
R2: 0.81
R2: 0.68
R2: 0.95

0 5 10 15
Non-Oily Kalamazoo River Background

0

5

10

15

S
E

K
R

09
00

C
70

1S
11

29
12

D
01

1

R2: 0.60
R2: 0.64
R2: 0.63
R2: 0.90

0 5 10 15 20
Non-Oily Battle Creek

0

5

10

15

20
S

E
K

R
09

00
C

70
1S

11
29

12
D

01
1

R2: 0.55
R2: 0.55
R2: 0.57
R2: 0.92

0 5 10 15
Non-Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

S
E

K
R

09
00

C
70

1S
11

29
12

D
01

1

R2: 0.58
R2: 0.62
R2: 0.60
R2: 0.93

O
ily

 B
ac

kg
ro

un
d

N
on

-O
ily

 B
ac

kg
ro

un
d

PAHs 3+ring, w/o Ret,Per

3 Ring
4 Ring
5+ Rings

Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR0900C701S112912D011 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
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Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR0900C701S112912D011 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:35:14 2013

DRAFTRevision date: March 14, 2013



0 5 10 15 20 25
OLKR

0

5

10

15

20

25
S

E
K

R
09

00
C

70
1S

11
29

12
D

01
1

R2: 0.23
R2: 0.01
Slope: 0.09

0 5 10 15 20 25
Topped Cold Lake Crude

0

5

10

15

20

25

S
E

K
R

09
00

C
70

1S
11

29
12

D
01

1

R2: 0.22
R2: 0.01
Slope: 0.11

0 5 10 15 20 25
Alaska N. Slope Crude

0

5

10

15

20

25

S
E

K
R

09
00

C
70

1S
11

29
12

D
01

1

R2: 0.07
R2: 0.02
Slope: -0.06

0 5 10 15 20 25
Kalamazoo River Background

0

5

10

15

20

25

S
E

K
R

09
00

C
70

1S
11

29
12

D
01

1

R2: 0.62
R2: 0.87
Slope: 3.95

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 9.00

0 5 10 15 20 25
Battle Creek

0

5

10

15

20

25
S

E
K

R
09

00
C

70
1S

11
29

12
D

01
1

R2: 0.46
R2: 0.68
Slope: 1.76

0 5 10 15 20 25
Kalamazoo R. Background and Battle Creek

0

5

10

15

20

25

S
E

K
R

09
00

C
70

1S
11

29
12

D
01

1

R2: 0.58
R2: 0.75
Slope: 2.48

Biomarkers

Tricyclic Terpanes-Unmodified
Modified Tricyclic and Tetracyclic Terpanes
Low Concentration Light Hopanes
High Concentration Light Hopanes
Heavy Hopanes
Steranes and Rearranged Steranes
Triaromatic Steranes (TAS)

Enbridge Line 6B MP 608
Percent Weight of Biomarkers in SEKR0900C701S112912D011 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR0900C701S112912D016 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0900C701S112912D016 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR0900C701S112912D016 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:35:24 2013

DRAFTRevision date: March 14, 2013



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR0900C701S112912D016
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
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Percent Weight of PAHs and Biomarkers in SEKR0900C701S112912D016

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR0900C701S112912D016 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR0900C701S112912D016 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR0900C701S112912D016 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR0900C701S112912DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0900C701S112912DX versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Matrix: Bulk Sediment
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0900C701S112912DX

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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SEKR0900C702D112712D011
OLKR 1340L01 (Recovered Line 6B)

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 9.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0900C702D112712D011 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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CL-6B-072223-092710-JPS-KA-001-33_TOPPED

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 9.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0900C702D112712D011 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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SEKR0900C702D112712D011
Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 9.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0900C702D112712D011 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEKR0900C702D112712D011
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 9.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0900C702D112712D011 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR0900C702D112712D011
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 9.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0900C702D112712D011

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR0900C702D112712D011 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:36:06 2013

DRAFTRevision date: March 14, 2013



0 2 4 6 8 10 12
Oily Kalamazoo River Background

0

2

4

6

8

10

12
S

E
K

R
09

00
C

70
2D

11
27

12
D

01
1

R2: 0.98
R2: 0.97
R2: 0.98
R2: 0.97

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 9.00

0 2 4 6 8 10 12
Oily Battle Creek

0

2

4

6

8

10

12

S
E

K
R

09
00

C
70

2D
11

27
12

D
01

1

R2: 0.78
R2: 0.81
R2: 0.96
R2: 0.85

0 2 4 6 8 10 12
Oily Kalamazoo R. Background and Battle Creek

0

2

4

6

8

10

12

S
E

K
R

09
00

C
70

2D
11

27
12

D
01

1

R2: 0.94
R2: 0.92
R2: 0.98
R2: 0.93

0 5 10 15
Non-Oily Kalamazoo River Background

0

5

10

15

S
E

K
R

09
00

C
70

2D
11

27
12

D
01

1

R2: 0.95
R2: 0.78
R2: 0.97
R2: 1.00

0 5 10 15 20
Non-Oily Battle Creek

0

5

10

15

20
S

E
K

R
09

00
C

70
2D

11
27

12
D

01
1

R2: 0.94
R2: 0.72
R2: 0.95
R2: 0.92

0 5 10 15
Non-Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

S
E

K
R

09
00

C
70

2D
11

27
12

D
01

1

R2: 0.95
R2: 0.77
R2: 0.97
R2: 0.98

O
ily

 B
ac

kg
ro

un
d

N
on

-O
ily

 B
ac

kg
ro

un
d

PAHs 3+ring, w/o Ret,Per

3 Ring
4 Ring
5+ Rings

Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR0900C702D112712D011 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR0900C702D112712D011 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:36:10 2013

DRAFTRevision date: March 14, 2013



0 5 10 15 20
Oily Kalamazoo River Background

0

5

10

15

20
S

E
K

R
09

00
C

70
2D

11
27

12
D

01
1

R2: 0.91
R2: 0.98
R2: 0.90

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 9.00

0 5 10 15 20
Oily Battle Creek

0

5

10

15

20

S
E

K
R

09
00

C
70

2D
11

27
12

D
01

1

R2: 0.46
R2: 0.83
R2: 0.80

0 5 10 15 20
Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

20

S
E

K
R

09
00

C
70

2D
11

27
12

D
01

1

R2: 0.79
R2: 0.95
R2: 0.88

0 5 10 15 20 25 30
Non-Oily Kalamazoo River Background

0

5

10

15

20

25

30

S
E

K
R

09
00

C
70

2D
11

27
12

D
01

1

R2: 0.88
R2: 0.76
R2: 0.92

0 5 10 15 20 25
Non-Oily Battle Creek

0

5

10

15

20

25
S

E
K

R
09

00
C

70
2D

11
27

12
D

01
1

R2: 0.89
R2: 0.92
R2: 0.87

0 5 10 15 20 25
Non-Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

20

25

S
E

K
R

09
00

C
70

2D
11

27
12

D
01

1

R2: 0.91
R2: 0.85
R2: 0.92

Alkylated PAHs
O

ily
 B

ac
kg

ro
un

d
N

on
-O

ily
 B

ac
kg

ro
un

d

3 Ring
4 Ring

Enbridge Line 6B MP 608
Percent Weight of Alkylated PAHs in SEKR0900C702D112712D011 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0900C702S112712D006 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0900C702S112712D006 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 9.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0900C702S112712D006 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 9.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0900C702S112712D006 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
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Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Matrix: Bulk Sediment
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Percent Weight of PAHs and Biomarkers in SEKR0900C702S112712D011 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0900C702S112712D011 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 9.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0900C702S112712D011 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEKR0900C702S112712D011
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 9.00

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0900C702S112712D011 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR0900C702S112712D011
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 9.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0900C702S112712D011

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR0900C702S112712D011 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR0900C702S112712D011 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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R2 values for all data is in black while by R2 values by ring number are colored according to legend.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:36:50 2013

DRAFTRevision date: March 14, 2013



0 5 10 15 20
Oily Kalamazoo River Background

0

5

10

15

20
S

E
K

R
09

00
C

70
2S

11
27

12
D

01
1

R2: 0.93
R2: 0.98
R2: 0.93

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 9.00

0 5 10 15 20
Oily Battle Creek

0

5

10

15

20

S
E

K
R

09
00

C
70

2S
11

27
12

D
01

1

R2: 0.48
R2: 0.82
R2: 0.84

0 5 10 15 20
Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

20

S
E

K
R

09
00

C
70

2S
11

27
12

D
01

1

R2: 0.81
R2: 0.95
R2: 0.91

0 5 10 15 20 25 30
Non-Oily Kalamazoo River Background

0

5

10

15

20

25

30

S
E

K
R

09
00

C
70

2S
11

27
12

D
01

1

R2: 0.92
R2: 0.81
R2: 0.97

0 5 10 15 20 25
Non-Oily Battle Creek

0

5

10

15

20

25
S

E
K

R
09

00
C

70
2S

11
27

12
D

01
1

R2: 0.94
R2: 0.92
R2: 0.93

0 5 10 15 20 25
Non-Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

20

25

S
E

K
R

09
00

C
70

2S
11

27
12

D
01

1

R2: 0.96
R2: 0.88
R2: 0.97

Alkylated PAHs
O

ily
 B

ac
kg

ro
un

d
N

on
-O

ily
 B

ac
kg

ro
un

d

3 Ring
4 Ring

Enbridge Line 6B MP 608
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.
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Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:36:52 2013

DRAFTRevision date: March 14, 2013



0 2 4 6 8 10
OLKR

0

2

4

6

8

10
S

E
K

R
09

00
C

70
2S

11
27

12
D

01
1

R2: 0.20
R2: 0.61
Slope: 0.18

0 2 4 6 8 10
Topped Cold Lake Crude

0

2

4

6

8

10

S
E

K
R

09
00

C
70

2S
11

27
12

D
01

1

R2: 0.20
R2: 0.62
Slope: 0.21

0 5 10 15
Alaska N. Slope Crude

0

5

10

15

S
E

K
R

09
00

C
70

2S
11

27
12

D
01

1

R2: 0.04
R2: 0.35
Slope: 0.06

0 5 10 15
Kalamazoo River Background

0

5

10

15

S
E

K
R

09
00

C
70

2S
11

27
12

D
01

1

R2: 0.82
R2: 0.69
Slope: 0.91

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 9.00

0 2 4 6 8 10 12
Battle Creek

0

2

4

6

8

10

12
S

E
K

R
09

00
C

70
2S

11
27

12
D

01
1

R2: 0.90
R2: 0.65
Slope: 0.45

0 2 4 6 8 10 12
Kalamazoo R. Background and Battle Creek

0

2

4

6

8

10

12

S
E

K
R

09
00

C
70

2S
11

27
12

D
01

1

R2: 0.91
R2: 0.68
Slope: 0.61

Biomarkers

Tricyclic Terpanes-Unmodified
Modified Tricyclic and Tetracyclic Terpanes
Low Concentration Light Hopanes
High Concentration Light Hopanes
Heavy Hopanes
Steranes and Rearranged Steranes
Triaromatic Steranes (TAS)

Enbridge Line 6B MP 608
Percent Weight of Biomarkers in SEKR0900C702S112712D011 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:36:54 2013

DRAFTRevision date: March 14, 2013



0 5 10 15 20
Oily Kalamazoo River Background

0

5

10

15

20
S

E
K

R
09

00
C

70
2S

11
27

12
D

01
1

R2: 0.79
R2: 0.62
Slope: 0.92

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 9.00

0 2 4 6 8 10 12
Oily Battle Creek

0

2

4

6

8

10

12

S
E

K
R

09
00

C
70

2S
11

27
12

D
01

1

R2: 0.79
R2: 0.64
Slope: 0.28

0 2 4 6 8 10 12
Oily Kalamazoo R. Background and Battle Creek

0

2

4

6

8

10

12

S
E

K
R

09
00

C
70

2S
11

27
12

D
01

1

R2: 0.92
R2: 0.67
Slope: 0.45

0 2 4 6 8 10 12 14
Non-Oily Kalamazoo River Background

0

2

4

6

8

10

12

14

S
E

K
R

09
00

C
70

2S
11

27
12

D
01

1

R2: 0.73
R2: 0.67
Slope: 0.83

0 2 4 6 8 10 12
Non-Oily Battle Creek

0

2

4

6

8

10

12
S

E
K

R
09

00
C

70
2S

11
27

12
D

01
1

R2: 0.91
R2: 0.67
Slope: 0.64

0 2 4 6 8 10 12
Non-Oily Kalamazoo R. Background and Battle Creek

0

2

4

6

8

10

12

S
E

K
R

09
00

C
70

2S
11

27
12

D
01

1

R2: 0.86
R2: 0.67
Slope: 0.72

Biomarkers
O

ily
 B

ac
kg

ro
un

d
N

on
-O

ily
 B

ac
kg

ro
un

d

Tricyclic Terpanes-Unmodified
Modified Tricyclic and Tetracyclic Terpanes
Low Concentration Light Hopanes
High Concentration Light Hopanes
Heavy Hopanes
Steranes and Rearranged Steranes
Triaromatic Steranes (TAS)

Enbridge Line 6B MP 608
Percent Weight of Biomarkers in SEKR0900C702S112712D011 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
Oily samples collected from L012, C023, L020 and L021.

Nonoily samples collected from L010, R011, C019, R022, and R024.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:36:56 2013

DRAFTRevision date: March 14, 2013



0 0.5 1 1.5
DBT3/PA3

0

0.5

1

1.5

2

2.5

D
B

T4
/P

A
4

Samples
Battle Creek River - Background
Kalamazoo River - Background
Talmadge Creek
Kalamazoo River (u/s Battle Creek)
Kalamazoo River (d/s Battle Creek)
Oil (Line 6B or similar)
SEKR0900C702S112712D011

End Members
Battle Creek River Background
Kalamazoo R. Background

Enbridge Line 6B MP 608
Cross Plot of Select Source Diagnostic Chemical Ratios in SEKR0900C702S112712D011

Mixing model intervals are 20 percent.
Topped CL is 100 percent.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_crossplot_select_Chem_ratios_Rapid_Response.pro Thu Mar 14 17:36:57 2013

DRAFTRevision date: March 14, 2013

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 9.00

0 0.5 1 1.5
DBT3/PA3

0

0.5

1

1.5

N
B

T3
/B

C
3

0 0.5 1 1.5
DBT3/PA3

0

0.2

0.4

0.6

0.8

1

1.2

1.4

Fl
uo

ra
nt

he
ne

/P
yr

en
e



0 0.2 0.4 0.6 0.8 1 1.2
DBT2/PA2

0

0.5

1

1.5

D
B

T3
/P

A
3

Samples
Battle Creek River - Background
Kalamazoo River - Background
Talmadge Creek
Kalamazoo River (u/s Battle Creek)
Kalamazoo River (d/s Battle Creek)
Oil (Line 6B or similar)
SEKR0900C702S112712D011

End Members
Battle Creek River Background
Kalamazoo R. Background

Enbridge Line 6B MP 608
Cross Plot of Select Source Diagnostic Chemical Ratios in SEKR0900C702S112712D011

Mixing model intervals are 20 percent.
Topped CL is 100 percent.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_crossplot_select_Chem_ratios_Rapid_Response.pro Thu Mar 14 17:36:57 2013

DRAFTRevision date: March 14, 2013

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 9.00

1x10-3 1x10-2 1x10-1 1x10 1x101 1x102
DBT3/Fluoranthene

1x10-3

1x10-2

1x10-1

1x10

1x101

1x102

D
B

T4
/P

yr
en

e

0 20 40 60 80
DBT3/Fluoranthene

0

5

10

15

D
B

T4
/P

yr
en

e



0 0.2 0.4 0.6 0.8
TAS2 / Hopane

0

0.2

0.4

0.6

0.8

1

1.2

TA
S

1 
/ T

A
S

2

Samples
Battle Creek River - Background
Kalamazoo River - Background
Talmadge Creek
Kalamazoo River (u/s Battle Creek)
Kalamazoo River (d/s Battle Creek)
Oil (Line 6B or similar)
SEKR0900C702S112712D011

End Members
Battle Creek River Background
Kalamazoo R. Background

Enbridge Line 6B MP 608
Cross Plot of Select Source Diagnostic Chemical Ratios in SEKR0900C702S112712D011

Mixing model intervals are 20 percent.
Topped CL is 100 percent.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_crossplot_select_Chem_ratios_Rapid_Response.pro Thu Mar 14 17:36:57 2013

DRAFTRevision date: March 14, 2013

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 9.00

0 0.2 0.4 0.6 0.8
TAS2 / Hopane

0

0.2

0.4

0.6

0.8

1

TA
S

1 
/ H

op
an

e

0 0.2 0.4 0.6 0.8
TAS2 / Hopane

0

1

2

3

4

TA
S

1 
/ T

30



0 0.2 0.4 0.6 0.8 1 1.2
TAS1 / TAS2

0

1

2

3

4

TA
S

1 
/ T

30

Samples
Battle Creek River - Background
Kalamazoo River - Background
Talmadge Creek
Kalamazoo River (u/s Battle Creek)
Kalamazoo River (d/s Battle Creek)
Oil (Line 6B or similar)
SEKR0900C702S112712D011

End Members
Battle Creek River Background
Kalamazoo R. Background

Enbridge Line 6B MP 608
Cross Plot of Select Source Diagnostic Chemical Ratios in SEKR0900C702S112712D011

Mixing model intervals are 20 percent.
Topped CL is 100 percent.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_crossplot_select_Chem_ratios_Rapid_Response.pro Thu Mar 14 17:36:57 2013

DRAFTRevision date: March 14, 2013

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 9.00

0 1 2 3
TAS2 / T30

0

1

2

3

4

TA
S

1 
/ T

30



0

100

200

300

400

500

600

C
on

ce
nt

ra
tio

n 
(u

g/
K

g)

PAHs
D

0
D

1
D

2
D

3
D

4
B

T0
B

T1
B

T2
B

T3
B

T4 N
0

N
1

N
2

N
3

N
4 B

D
F

A
Y

A
E F0 F1 F2 F3

D
B

T0
D

B
T1

D
B

T2
D

B
T3

D
B

T4 P
0

A
0

P
A

1
P

A
2

P
A

3
P

A
4

R
E

T
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

P
E

R
D

A
IN

D
G

H
I

3-
P

1
2-

P
1

2-
A

1
9/

4-
P

1
1-

P
1

Total PAH = 7338.1 ug/Kg
Total PAH (17PP) = 3297.4 ug/Kg

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 9.00

0

200

400

600

800

1000

C
on

ce
nt

ra
tio

n 
(u

g/
K

g)

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Total Biomarker = 10123.2 ug/Kg

Data included have not been validated
Corrected biomarker results used in all analyses

Revision date: March 14, 2013

Enbridge Line 6B MP 608
Concentration of PAHs and Biomarkers in SEKR0900C702S112712D014

Nondetects set to detection limit and plotted dotted in grey.
Diagenic compounds plotted in black.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:37:01 2013

DRAFT



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR0900C702S112712D014
OLKR 1340L01 (Recovered Line 6B)

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 9.00

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0900C702S112712D014 versus OLKR
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Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0900C702S112712D014 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:37:02 2013

DRAFTRevision date: March 14, 2013



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR0900C702S112712D014
Kalamazoo River Background
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0900C702S112712D014 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0900C702S112712D014 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 9.00
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Percent Weight of PAHs and Biomarkers in SEKR0900C702S112712D014

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR0900C702S112712D014 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR0900C702S112712D014 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:37:08 2013

DRAFTRevision date: March 14, 2013



0 5 10 15
OLKR

0

5

10

15

S
E

K
R

09
00

C
70

2S
11

27
12

D
01

4
R2: 0.12
R2: 0.08
R2: 0.17

0 5 10 15
Topped Cold Lake Crude

0

5

10

15

S
E

K
R

09
00

C
70

2S
11

27
12

D
01

4

R2: 0.16
R2: 0.03
R2: 0.22

0 5 10 15
Alaska N. Slope Crude

0

5

10

15

S
E

K
R

09
00

C
70

2S
11

27
12

D
01

4

R2: 0.10
R2: 0.26
R2: 0.12

0 5 10 15 20 25
Kalamazoo River Background

0

5

10

15

20

25

S
E

K
R

09
00

C
70

2S
11

27
12

D
01

4

R2: 0.45
R2: 0.64
R2: 0.37

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 9.00

0 5 10 15 20
Battle Creek

0

5

10

15

20
S

E
K

R
09

00
C

70
2S

11
27

12
D

01
4

R2: 0.44
R2: 0.86
R2: 0.34

0 5 10 15 20
Kalamazoo R. Background and Battle Creek

0

5

10

15

20

S
E

K
R

09
00

C
70

2S
11

27
12

D
01

4

R2: 0.46
R2: 0.76
R2: 0.36

Alkylated PAHs

3 Ring
4 Ring

Enbridge Line 6B MP 608
Percent Weight of Alkylated PAHs in SEKR0900C702S112712D014 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR0900C702S112712D014 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Nonoily samples collected from L010, R011, C019, R022, and R024.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:37:16 2013

DRAFTRevision date: March 14, 2013



0 0.5 1 1.5
DBT3/PA3

0

0.5

1

1.5

2

2.5

D
B

T4
/P

A
4

Samples
Battle Creek River - Background
Kalamazoo River - Background
Talmadge Creek
Kalamazoo River (u/s Battle Creek)
Kalamazoo River (d/s Battle Creek)
Oil (Line 6B or similar)
SEKR0900C702S112712D014

End Members
Battle Creek River Background
Kalamazoo R. Background

Enbridge Line 6B MP 608
Cross Plot of Select Source Diagnostic Chemical Ratios in SEKR0900C702S112712D014

Mixing model intervals are 20 percent.
Topped CL is 100 percent.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_crossplot_select_Chem_ratios_Rapid_Response.pro Thu Mar 14 17:37:17 2013

DRAFTRevision date: March 14, 2013

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 9.00

0 0.5 1 1.5
DBT3/PA3

0

0.5

1

1.5

N
B

T3
/B

C
3

0 0.5 1 1.5
DBT3/PA3

0

0.2

0.4

0.6

0.8

1

1.2

1.4

Fl
uo

ra
nt

he
ne

/P
yr

en
e



0 0.2 0.4 0.6 0.8 1 1.2
DBT2/PA2

0

0.5

1

1.5

D
B

T3
/P

A
3

Samples
Battle Creek River - Background
Kalamazoo River - Background
Talmadge Creek
Kalamazoo River (u/s Battle Creek)
Kalamazoo River (d/s Battle Creek)
Oil (Line 6B or similar)
SEKR0900C702S112712D014

End Members
Battle Creek River Background
Kalamazoo R. Background

Enbridge Line 6B MP 608
Cross Plot of Select Source Diagnostic Chemical Ratios in SEKR0900C702S112712D014

Mixing model intervals are 20 percent.
Topped CL is 100 percent.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_crossplot_select_Chem_ratios_Rapid_Response.pro Thu Mar 14 17:37:17 2013

DRAFTRevision date: March 14, 2013

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 9.00

1x10-3 1x10-2 1x10-1 1x10 1x101 1x102
DBT3/Fluoranthene

1x10-3

1x10-2

1x10-1

1x10

1x101

1x102

D
B

T4
/P

yr
en

e

0 20 40 60 80
DBT3/Fluoranthene

0

5

10

15

D
B

T4
/P

yr
en

e



0 0.2 0.4 0.6 0.8
TAS2 / Hopane

0

0.2

0.4

0.6

0.8

1

1.2

TA
S

1 
/ T

A
S

2

Samples
Battle Creek River - Background
Kalamazoo River - Background
Talmadge Creek
Kalamazoo River (u/s Battle Creek)
Kalamazoo River (d/s Battle Creek)
Oil (Line 6B or similar)
SEKR0900C702S112712D014

End Members
Battle Creek River Background
Kalamazoo R. Background

Enbridge Line 6B MP 608
Cross Plot of Select Source Diagnostic Chemical Ratios in SEKR0900C702S112712D014

Mixing model intervals are 20 percent.
Topped CL is 100 percent.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_crossplot_select_Chem_ratios_Rapid_Response.pro Thu Mar 14 17:37:17 2013

DRAFTRevision date: March 14, 2013

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 9.00

0 0.2 0.4 0.6 0.8
TAS2 / Hopane

0

0.2

0.4

0.6

0.8

1

TA
S

1 
/ H

op
an

e

0 0.2 0.4 0.6 0.8
TAS2 / Hopane

0

1

2

3

4

TA
S

1 
/ T

30



0 0.2 0.4 0.6 0.8 1 1.2
TAS1 / TAS2

0

1

2

3

4

TA
S

1 
/ T

30

Samples
Battle Creek River - Background
Kalamazoo River - Background
Talmadge Creek
Kalamazoo River (u/s Battle Creek)
Kalamazoo River (d/s Battle Creek)
Oil (Line 6B or similar)
SEKR0900C702S112712D014

End Members
Battle Creek River Background
Kalamazoo R. Background

Enbridge Line 6B MP 608
Cross Plot of Select Source Diagnostic Chemical Ratios in SEKR0900C702S112712D014

Mixing model intervals are 20 percent.
Topped CL is 100 percent.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_crossplot_select_Chem_ratios_Rapid_Response.pro Thu Mar 14 17:37:17 2013

DRAFTRevision date: March 14, 2013

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 9.00

0 1 2 3
TAS2 / T30

0

1

2

3

4

TA
S

1 
/ T

30



0

100

200

300

400

C
on

ce
nt

ra
tio

n 
(u

g/
K

g)

PAHs
D

0
D

1
D

2
D

3
D

4
B

T0
B

T1
B

T2
B

T3
B

T4 N
0

N
1

N
2

N
3

N
4 B

D
F

A
Y

A
E F0 F1 F2 F3

D
B

T0
D

B
T1

D
B

T2
D

B
T3

D
B

T4 P
0

A
0

P
A

1
P

A
2

P
A

3
P

A
4

R
E

T
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

P
E

R
D

A
IN

D
G

H
I

3-
P

1
2-

P
1

2-
A

1
9/

4-
P

1
1-

P
1

Total PAH = 5405.4 ug/Kg
Total PAH (17PP) = 2623.7 ug/Kg

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 9.00

0

100

200

300

400

500

600

C
on

ce
nt

ra
tio

n 
(u

g/
K

g)

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Total Biomarker = 4602.9 ug/Kg

Data included have not been validated
Corrected biomarker results used in all analyses

Revision date: March 14, 2013

Enbridge Line 6B MP 608
Concentration of PAHs and Biomarkers in SEKR0900C702S112712D017

Nondetects set to detection limit and plotted dotted in grey.
Diagenic compounds plotted in black.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:37:21 2013

DRAFT



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR0900C702S112712D017
OLKR 1340L01 (Recovered Line 6B)

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 9.00

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0900C702S112712D017 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:37:21 2013

DRAFTRevision date: March 14, 2013



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR0900C702S112712D017
CL-6B-072223-092710-JPS-KA-001-33_TOPPED

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 9.00

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0900C702S112712D017 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
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Percent Weight of PAHs and Biomarkers in SEKR0900C702S112712D017 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR0900C702S112712D017 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 9.00
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Percent Weight of PAHs and Biomarkers in SEKR0900C702S112712D017

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR0900C702S112712D017 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to detection limit and plotted dotted in grey.
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Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR0900C702S112712DX versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR0900C702S112712DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 9.00
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Percent Weight of PAHs and Biomarkers in SEKR0900C702S112712DX versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 9.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR0900C702S112712DX

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR0900C702S112712DX versus Line 6B and other oils,
Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek

Nondetects set to zero and are plotted with open symbols.
2-Ring and the diagenic PAHs not included.

All available Kalamazoo River and Battle Creek background samples averaged.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR0900C702S112712DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR0900C702S112712DX versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR0900C702S112712DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR0900I3004S041912D005 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR0900I3004S041912D005 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 9.00
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Percent Weight of PAHs and Biomarkers in SEKR0900I3004S041912D005

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR0900I3004S041912D005 versus Oily and Non-Oily
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Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR0900I3004S041912D005 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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SEKR1050C701S072512D003
OLKR 1340L01 (Recovered Line 6B)

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 10.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1050C701S072512D003 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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CL-6B-072223-092710-JPS-KA-001-33_TOPPED

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 10.50
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Percent Weight of PAHs and Biomarkers in SEKR1050C701S072512D003 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 10.50
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Percent Weight of PAHs and Biomarkers in SEKR1050C701S072512D003 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEKR1050C701S072512D003
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 10.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1050C701S072512D003 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR1050C701S072512D003
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 10.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1050C701S072512D003

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR1050C701S072512D003 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR1050C701S072512D003 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR1050C701S072512D003 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Enbridge Line 6B MP 608
Percent Weight of Alkylated PAHs in SEKR1050C701S072512D003 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
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Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR1050C701S072512DX versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1050C701S072512DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Nondetects set to zero and are plotted with open symbols.
2-Ring and the diagenic PAHs not included.

All available Kalamazoo River and Battle Creek background samples averaged.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR1050C701S072512DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR1050C701S072512DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Oily samples collected from L012, C023, L020 and L021.
Nonoily samples collected from L010, R011, C019, R022, and R024.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
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OLKR 1340L01 (Recovered Line 6B)

Matrix: Bulk Sediment
Reach: Kalamazoo River
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Percent Weight of PAHs and Biomarkers in SEKR1061L005S022012D004 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1061L005S022012D004 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 10.61
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1061L005S022012D004 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEKR1061L005S022012D004
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 10.61
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1061L005S022012D004 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR1061L005S022012D004
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 10.61
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1061L005S022012D004

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR1061L005S022012D004 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR1061L005S022012D004 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR1061L005S022012D004 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR1061L005S022012D004 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR1075C701S112812D005 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1075C701S112812D005 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 10.75
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Percent Weight of PAHs and Biomarkers in SEKR1075C701S112812D005 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 10.75
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Percent Weight of PAHs and Biomarkers in SEKR1075C701S112812D005 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 10.75
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Percent Weight of PAHs and Biomarkers in SEKR1075C701S112812D005

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR1075C701S112812D005 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR1075C701S112812D005 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR1075C701S112812D005 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 10.75
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Percent Weight of PAHs and Biomarkers in SEKR1075C701S112812D009 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:41:03 2013

DRAFTRevision date: March 14, 2013



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR1075C701S112812D009
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 10.75
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Percent Weight of PAHs and Biomarkers in SEKR1075C701S112812D009 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 10.75
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Percent Weight of PAHs and Biomarkers in SEKR1075C701S112812D009

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of Alkylated PAHs in SEKR1075C701S112812D009 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 10.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1075C701S112812D014 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 10.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1075C701S112812D014 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 10.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1075C701S112812D014 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 10.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1075C701S112812D014

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR1075C701S112812D014 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR1075C701S112812D014 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR1075C701S112812D014 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:41:30 2013

DRAFTRevision date: March 14, 2013



0 5 10 15 20
Oily Kalamazoo River Background

0

5

10

15

20
S

E
K

R
10

75
C

70
1S

11
28

12
D

01
4

R2: 0.30
R2: 0.22
R2: 0.58

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 10.75

0 2 4 6 8 10 12
Oily Battle Creek

0

2

4

6

8

10

12

S
E

K
R

10
75

C
70

1S
11

28
12

D
01

4

R2: 0.54
R2: 0.58
R2: 0.55

0 5 10 15
Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

S
E

K
R

10
75

C
70

1S
11

28
12

D
01

4

R2: 0.44
R2: 0.40
R2: 0.58

0 5 10 15 20 25 30
Non-Oily Kalamazoo River Background

0

5

10

15

20

25

30

S
E

K
R

10
75

C
70

1S
11

28
12

D
01

4

R2: 0.24
R2: 0.06
R2: 0.66

0 5 10 15 20 25
Non-Oily Battle Creek

0

5

10

15

20

25
S

E
K

R
10

75
C

70
1S

11
28

12
D

01
4

R2: 0.30
R2: 0.24
R2: 0.69

0 5 10 15 20 25
Non-Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

20

25

S
E

K
R

10
75

C
70

1S
11

28
12

D
01

4

R2: 0.28
R2: 0.11
R2: 0.69

Alkylated PAHs
O

ily
 B

ac
kg

ro
un

d
N

on
-O

ily
 B

ac
kg

ro
un

d

3 Ring
4 Ring

Enbridge Line 6B MP 608
Percent Weight of Alkylated PAHs in SEKR1075C701S112812D014 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Biomarkers in SEKR1075C701S112812D014 versus OLKR,
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Nondetects set to detection limit and plotted dotted in grey.
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Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR1075C701S112812DX versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1075C701S112812DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1075C701S112812DX versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR1075C701S112812DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR1075C701S112812DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Diagenic biomarkers included.

Oily samples collected from L012, C023, L020 and L021.
Nonoily samples collected from L010, R011, C019, R022, and R024.
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Concentration of PAHs and Biomarkers in SEKR1075C702S113012D006

Nondetects set to detection limit and plotted dotted in grey.
Diagenic compounds plotted in black.
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SEKR1075C702S113012D006
OLKR 1340L01 (Recovered Line 6B)

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 10.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1075C702S113012D006 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 10.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1075C702S113012D006 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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SEKR1075C702S113012D006
Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 10.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1075C702S113012D006 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEKR1075C702S113012D006
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 10.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1075C702S113012D006 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR1075C702S113012D006
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 10.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1075C702S113012D006

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR1075C702S113012D006 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR1075C702S113012D006 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR1075C702S113012D006 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR1075C702S113012D006 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR1075C702S113012DX versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1075C702S113012DX versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1075C702S113012DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR1075C702S113012DX versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.
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Nondetects set to zero and are plotted with open symbols.
2-Ring and the diagenic PAHs not included.

All available Kalamazoo River and Battle Creek background samples averaged.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:42:26 2013

DRAFTRevision date: March 14, 2013



0 2 4 6 8 10 12
Oily Kalamazoo River Background

0

2

4

6

8

10

12
S

E
K

R
10

75
C

70
2S

11
30

12
D

X
R2: 0.90
R2: 0.47
R2: 0.95
R2: 0.88

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 10.75

0 2 4 6 8 10 12
Oily Battle Creek

0

2

4

6

8

10

12

S
E

K
R

10
75

C
70

2S
11

30
12

D
X

R2: 0.78
R2: 0.82
R2: 0.90
R2: 0.73

0 2 4 6 8 10 12
Oily Kalamazoo R. Background and Battle Creek

0

2

4

6

8

10

12

S
E

K
R

10
75

C
70

2S
11

30
12

D
X

R2: 0.90
R2: 0.71
R2: 0.94
R2: 0.83

0 5 10 15
Non-Oily Kalamazoo River Background

0

5

10

15

S
E

K
R

10
75

C
70

2S
11

30
12

D
X

R2: 0.86
R2: 0.23
R2: 0.96
R2: 0.97

0 5 10 15 20
Non-Oily Battle Creek

0

5

10

15

20
S

E
K

R
10

75
C

70
2S

11
30

12
D

X
R2: 0.83
R2: 0.23
R2: 0.91
R2: 0.80

0 5 10 15
Non-Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

S
E

K
R

10
75

C
70

2S
11

30
12

D
X

R2: 0.86
R2: 0.24
R2: 0.94
R2: 0.90

O
ily

 B
ac

kg
ro

un
d

N
on

-O
ily

 B
ac

kg
ro

un
d

PAHs 3+ring, w/o Ret,Per

3 Ring
4 Ring
5+ Rings

Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR1075C702S113012DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR1075C702S113012DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Oily samples collected from L012, C023, L020 and L021.
Nonoily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to detection limit and plotted dotted in grey.
Diagenic compounds plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1075L201S042512DX versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1075L201S042512DX versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:43:00 2013

DRAFTRevision date: March 14, 2013



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR1075L201S042512DX
Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 10.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1075L201S042512DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 10.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1075L201S042512DX versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 10.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1075L201S042512DX

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR1075L201S042512DX versus Line 6B and other oils,
Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek

Nondetects set to zero and are plotted with open symbols.
2-Ring and the diagenic PAHs not included.

All available Kalamazoo River and Battle Creek background samples averaged.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR1075L201S042512DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR1075L201S042512DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.
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R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR1100C701S112912D005 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR1100C701S112912D005 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 11.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1100C701S112912D005 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 11.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1100C701S112912D005 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 11.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1100C701S112912D005

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR1100C701S112912D005 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR1100C701S112912D005 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR1100C701S112912D005 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR1100C701S112912D005 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:44:10 2013

DRAFTRevision date: March 14, 2013



0 2 4 6 8 10
OLKR

0

2

4

6

8

10
S

E
K

R
11

00
C

70
1S

11
29

12
D

00
5

R2: 0.44
R2: 0.58
Slope: 0.28

0 2 4 6 8 10
Topped Cold Lake Crude

0

2

4

6

8

10

S
E

K
R

11
00

C
70

1S
11

29
12

D
00

5

R2: 0.44
R2: 0.58
Slope: 0.33

0 5 10 15
Alaska N. Slope Crude

0

5

10

15

S
E

K
R

11
00

C
70

1S
11

29
12

D
00

5

R2: 0.20
R2: 0.26
Slope: 0.08

0 5 10 15
Kalamazoo River Background

0

5

10

15

S
E

K
R

11
00

C
70

1S
11

29
12

D
00

5

R2: 0.78
R2: 0.79
Slope: 1.56

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 11.00

0 2 4 6 8 10 12
Battle Creek

0

2

4

6

8

10

12
S

E
K

R
11

00
C

70
1S

11
29

12
D

00
5

R2: 0.89
R2: 0.81
Slope: 0.80

0 2 4 6 8 10 12
Kalamazoo R. Background and Battle Creek

0

2

4

6

8

10

12

S
E

K
R

11
00

C
70

1S
11

29
12

D
00

5

R2: 0.88
R2: 0.82
Slope: 1.07

Biomarkers

Tricyclic Terpanes-Unmodified
Modified Tricyclic and Tetracyclic Terpanes
Low Concentration Light Hopanes
High Concentration Light Hopanes
Heavy Hopanes
Steranes and Rearranged Steranes
Triaromatic Steranes (TAS)

Enbridge Line 6B MP 608
Percent Weight of Biomarkers in SEKR1100C701S112912D005 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Nondetects set to detection limit and plotted dotted in grey.
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Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1100C701S112912DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1100C701S112912DX versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1100C701S112912DX

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 11.32
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1132L006D022112D004 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 11.32
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1132L006D022112D004 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 11.32
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1132L006D022112D004 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:44:42 2013

DRAFTRevision date: March 14, 2013



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR1132L006D022112D004
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 11.32
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1132L006D022112D004

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR1132L006D022112D004 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR1132L006D022112D004 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR1132L006D022112D004 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:44:48 2013

DRAFTRevision date: March 14, 2013



0 5 10 15 20 25
Oily Kalamazoo River Background

0

5

10

15

20

25
S

E
K

R
11

32
L0

06
D

02
21

12
D

00
4

R2: 0.88
R2: 0.86
R2: 0.90

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 11.32

0 5 10 15 20 25
Oily Battle Creek

0

5

10

15

20

25

S
E

K
R

11
32

L0
06

D
02

21
12

D
00

4

R2: 0.51
R2: 0.67
R2: 0.80

0 5 10 15 20 25
Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

20

25

S
E

K
R

11
32

L0
06

D
02

21
12

D
00

4

R2: 0.80
R2: 0.80
R2: 0.88

0 5 10 15 20 25 30
Non-Oily Kalamazoo River Background

0

5

10

15

20

25

30

S
E

K
R

11
32

L0
06

D
02

21
12

D
00

4

R2: 0.98
R2: 0.95
R2: 0.99

0 5 10 15 20 25
Non-Oily Battle Creek

0

5

10

15

20

25
S

E
K

R
11

32
L0

06
D

02
21

12
D

00
4

R2: 0.93
R2: 0.93
R2: 0.94

0 5 10 15 20 25
Non-Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

20

25

S
E

K
R

11
32

L0
06

D
02

21
12

D
00

4

R2: 0.99
R2: 0.98
R2: 0.99

Alkylated PAHs
O

ily
 B

ac
kg

ro
un

d
N

on
-O

ily
 B

ac
kg

ro
un

d

3 Ring
4 Ring

Enbridge Line 6B MP 608
Percent Weight of Alkylated PAHs in SEKR1132L006D022112D004 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR1132L006S022112D004 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 11.32
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1132L006S022112D004 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 11.32
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1132L006S022112D004 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 11.32
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Percent Weight of PAHs and Biomarkers in SEKR1132L006S022112D004

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR1132L006S022112D004 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR1132L006S022112D004 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR1132L006S022112D004 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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All available Kalamazoo River and Battle Creek background samples averaged.
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Diagenic biomarkers included.
Oily samples collected from L012, C023, L020 and L021.

Nonoily samples collected from L010, R011, C019, R022, and R024.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:45:14 2013

DRAFTRevision date: March 14, 2013



0 0.5 1 1.5
DBT3/PA3

0

0.5

1

1.5

2

2.5

D
B

T4
/P

A
4

Samples
Battle Creek River - Background
Kalamazoo River - Background
Talmadge Creek
Kalamazoo River (u/s Battle Creek)
Kalamazoo River (d/s Battle Creek)
Oil (Line 6B or similar)
SEKR1132L006S022112D004

End Members
Battle Creek River Background
Kalamazoo R. Background

Enbridge Line 6B MP 608
Cross Plot of Select Source Diagnostic Chemical Ratios in SEKR1132L006S022112D004

Mixing model intervals are 20 percent.
Topped CL is 100 percent.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_crossplot_select_Chem_ratios_Rapid_Response.pro Thu Mar 14 17:45:15 2013

DRAFTRevision date: March 14, 2013

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 11.32

0 0.5 1 1.5
DBT3/PA3

0

0.5

1

1.5

N
B

T3
/B

C
3

0 0.5 1 1.5
DBT3/PA3

0

0.2

0.4

0.6

0.8

1

1.2

1.4

Fl
uo

ra
nt

he
ne

/P
yr

en
e



0 0.2 0.4 0.6 0.8 1 1.2
DBT2/PA2

0

0.5

1

1.5

D
B

T3
/P

A
3

Samples
Battle Creek River - Background
Kalamazoo River - Background
Talmadge Creek
Kalamazoo River (u/s Battle Creek)
Kalamazoo River (d/s Battle Creek)
Oil (Line 6B or similar)
SEKR1132L006S022112D004

End Members
Battle Creek River Background
Kalamazoo R. Background

Enbridge Line 6B MP 608
Cross Plot of Select Source Diagnostic Chemical Ratios in SEKR1132L006S022112D004

Mixing model intervals are 20 percent.
Topped CL is 100 percent.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_crossplot_select_Chem_ratios_Rapid_Response.pro Thu Mar 14 17:45:15 2013

DRAFTRevision date: March 14, 2013

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 11.32

1x10-3 1x10-2 1x10-1 1x10 1x101 1x102
DBT3/Fluoranthene

1x10-3

1x10-2

1x10-1

1x10

1x101

1x102

D
B

T4
/P

yr
en

e

0 20 40 60 80
DBT3/Fluoranthene

0

5

10

15

D
B

T4
/P

yr
en

e



0 0.2 0.4 0.6 0.8
TAS2 / Hopane

0

0.2

0.4

0.6

0.8

1

1.2

TA
S

1 
/ T

A
S

2

Samples
Battle Creek River - Background
Kalamazoo River - Background
Talmadge Creek
Kalamazoo River (u/s Battle Creek)
Kalamazoo River (d/s Battle Creek)
Oil (Line 6B or similar)
SEKR1132L006S022112D004

End Members
Battle Creek River Background
Kalamazoo R. Background

Enbridge Line 6B MP 608
Cross Plot of Select Source Diagnostic Chemical Ratios in SEKR1132L006S022112D004

Mixing model intervals are 20 percent.
Topped CL is 100 percent.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_crossplot_select_Chem_ratios_Rapid_Response.pro Thu Mar 14 17:45:15 2013

DRAFTRevision date: March 14, 2013

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 11.32

0 0.2 0.4 0.6 0.8
TAS2 / Hopane

0

0.2

0.4

0.6

0.8

1

TA
S

1 
/ H

op
an

e

0 0.2 0.4 0.6 0.8
TAS2 / Hopane

0

1

2

3

4

TA
S

1 
/ T

30



0 0.2 0.4 0.6 0.8 1 1.2
TAS1 / TAS2

0

1

2

3

4

TA
S

1 
/ T

30

Samples
Battle Creek River - Background
Kalamazoo River - Background
Talmadge Creek
Kalamazoo River (u/s Battle Creek)
Kalamazoo River (d/s Battle Creek)
Oil (Line 6B or similar)
SEKR1132L006S022112D004

End Members
Battle Creek River Background
Kalamazoo R. Background

Enbridge Line 6B MP 608
Cross Plot of Select Source Diagnostic Chemical Ratios in SEKR1132L006S022112D004

Mixing model intervals are 20 percent.
Topped CL is 100 percent.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_crossplot_select_Chem_ratios_Rapid_Response.pro Thu Mar 14 17:45:15 2013

DRAFTRevision date: March 14, 2013

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 11.32

0 1 2 3
TAS2 / T30

0

1

2

3

4

TA
S

1 
/ T

30



0

200

400

600

800

C
on

ce
nt

ra
tio

n 
(u

g/
K

g)

PAHs
D

0
D

1
D

2
D

3
D

4
B

T0
B

T1
B

T2
B

T3
B

T4 N
0

N
1

N
2

N
3

N
4 B

D
F

A
Y

A
E F0 F1 F2 F3

D
B

T0
D

B
T1

D
B

T2
D

B
T3

D
B

T4 P
0

A
0

P
A

1
P

A
2

P
A

3
P

A
4

R
E

T
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

P
E

R
D

A
IN

D
G

H
I

3-
P

1
2-

P
1

2-
A

1
9/

4-
P

1
1-

P
1

Total PAH = 12367.8 ug/Kg
Total PAH (17PP) = 5436.6 ug/Kg

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 12.00

0

200

400

600

800

C
on

ce
nt

ra
tio

n 
(u

g/
K

g)

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Total Biomarker = 8570.2 ug/Kg

Data included have not been validated
Corrected biomarker results used in all analyses

Revision date: March 14, 2013

Enbridge Line 6B MP 608
Concentration of PAHs and Biomarkers in SEKR1200C701S072512D006

Nondetects set to detection limit and plotted dotted in grey.
Diagenic compounds plotted in black.
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SEKR1200C701S072512D006
OLKR 1340L01 (Recovered Line 6B)

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 12.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1200C701S072512D006 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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SEKR1200C701S072512D006
CL-6B-072223-092710-JPS-KA-001-33_TOPPED

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 12.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1200C701S072512D006 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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SEKR1200C701S072512D006
Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 12.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1200C701S072512D006 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEKR1200C701S072512D006
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 12.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1200C701S072512D006 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR1200C701S072512D006
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 12.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1200C701S072512D006

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR1200C701S072512D006 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR1200C701S072512D006 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR1200C701S072512D006 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR1200C701S072512D006 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR1200C701S072512D011 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1200C701S072512D011 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 12.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1200C701S072512D011 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1200C701S072512D011 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR1200C701S072512D011

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR1200C701S072512D011 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR1200C701S072512D011 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR1200C701S072512D011 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR1200C701S072512D011 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Diagenic biomarkers included.
Oily samples collected from L012, C023, L020 and L021.

Nonoily samples collected from L010, R011, C019, R022, and R024.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 12.00
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 12.00
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Matrix: Bulk Sediment
Reach: Kalamazoo River
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Enbridge Line 6B MP 608
Concentration of PAHs and Biomarkers in SEKR1200C701S072512DX

Nondetects set to detection limit and plotted dotted in grey.
Diagenic compounds plotted in black.
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SEKR1200C701S072512DX
OLKR 1340L01 (Recovered Line 6B)

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 12.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1200C701S072512DX versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:45:59 2013

DRAFTRevision date: March 14, 2013



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR1200C701S072512DX
CL-6B-072223-092710-JPS-KA-001-33_TOPPED

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 12.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1200C701S072512DX versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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SEKR1200C701S072512DX
Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 12.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1200C701S072512DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEKR1200C701S072512DX
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 12.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1200C701S072512DX versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR1200C701S072512DX
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 12.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1200C701S072512DX

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR1200C701S072512DX versus Line 6B and other oils,
Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek

Nondetects set to zero and are plotted with open symbols.
2-Ring and the diagenic PAHs not included.

All available Kalamazoo River and Battle Creek background samples averaged.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR1200C701S072512DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to detection limit and plotted dotted in grey.
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Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR1425C701S113012D004 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
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Percent Weight of PAHs and Biomarkers in SEKR1425C701S113012D004 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Nondetects set to detection limit and plotted dotted in grey.
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Diagenic biomarkers included and plotted in black.
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Nondetects set to detection limit and plotted dotted in grey.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR1425C701S113012D004 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR1425C701S113012D004 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR1425C701S113012D004 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Nondetects set to detection limit and plotted dotted in grey.
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Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1425C701S113012DX versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1425C701S113012DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1425C701S113012DX versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1425C701S113012DX

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
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Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Diagenic biomarkers included and plotted in black.
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Reach: Kalamazoo River
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1475C701S072612D006 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 14.75

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4
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Percent Weight of PAHs and Biomarkers in SEKR1475C701S072612D006 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 14.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1475C701S072612D006 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 14.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1475C701S072612D006

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR1475C701S072612D006 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR1475C701S072612D006 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR1475C701S072612D006 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR1475C701S072612D006 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to detection limit and plotted dotted in grey.
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Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR1475C701S072612D011 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 14.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1475C701S072612D011 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 14.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1475C701S072612D011 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR1475C701S072612D011 versus Oily and Non-Oily
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Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR1475C701S072612D011 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Concentration of PAHs and Biomarkers in SEKR1475C701S072612DX_reanalyzed

Nondetects set to detection limit and plotted dotted in grey.
Diagenic compounds plotted in black.
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SEKR1475C701S072612DX_reanalyzed
OLKR 1340L01 (Recovered Line 6B)

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 14.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1475C701S072612DX_reanalyzed versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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SEKR1475C701S072612DX_reanalyzed
CL-6B-072223-092710-JPS-KA-001-33_TOPPED

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 14.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1475C701S072612DX_reanalyzed versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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SEKR1475C701S072612DX_reanalyzed
Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 14.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1475C701S072612DX_reanalyzed versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEKR1475C701S072612DX_reanalyzed
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 14.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1475C701S072612DX_reanalyzed versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR1475C701S072612DX_reanalyzed
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 14.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1475C701S072612DX_reanalyzed

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR1475C701S072612DX_reanalyzed versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR1475C701S072612DX_reanalyzed versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR1475C701S072612DX_reanalyzed versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:48:08 2013

DRAFTRevision date: March 14, 2013



0 5 10 15 20
Oily Kalamazoo River Background

0

5

10

15

20
S

E
K

R
14

75
C

70
1S

07
26

12
D

X
_r

ea
na

ly
ze

d R2: 0.89
R2: 0.92
R2: 0.89

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 14.75

0 5 10 15 20
Oily Battle Creek

0

5

10

15

20

S
E

K
R

14
75

C
70

1S
07

26
12

D
X

_r
ea

na
ly

ze
d R2: 0.45

R2: 0.81
R2: 0.74

0 5 10 15 20
Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

20

S
E

K
R

14
75

C
70

1S
07

26
12

D
X

_r
ea

na
ly

ze
d R2: 0.77

R2: 0.91
R2: 0.85

0 5 10 15 20 25 30
Non-Oily Kalamazoo River Background

0

5

10

15

20

25

30

S
E

K
R

14
75

C
70

1S
07

26
12

D
X

_r
ea

na
ly

ze
d R2: 0.95

R2: 0.84
R2: 0.99

0 5 10 15 20 25
Non-Oily Battle Creek

0

5

10

15

20

25
S

E
K

R
14

75
C

70
1S

07
26

12
D

X
_r

ea
na

ly
ze

d R2: 0.91
R2: 0.97
R2: 0.89

0 5 10 15 20 25
Non-Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

20

25

S
E

K
R

14
75

C
70

1S
07

26
12

D
X

_r
ea

na
ly

ze
d R2: 0.96

R2: 0.92
R2: 0.97

Alkylated PAHs
O

ily
 B

ac
kg

ro
un

d
N

on
-O

ily
 B

ac
kg

ro
un

d

3 Ring
4 Ring

Enbridge Line 6B MP 608
Percent Weight of Alkylated PAHs in SEKR1475C701S072612DX_reanalyzed versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR1475C701S072612DX versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1475C701S072612DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR1475C701S072612DX versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:47:43 2013

DRAFTRevision date: March 14, 2013



0 2 4 6 8 10
OLKR

0

2

4

6

8

10
S

E
K

R
14

75
C

70
1S

07
26

12
D

X
R2: 0.18
R2: 0.03
R2: 0.42
R2: 0.31

0 2 4 6 8 10
Topped Cold Lake Crude

0

2

4

6

8

10

S
E

K
R

14
75

C
70

1S
07

26
12

D
X

R2: 0.20
R2: 0.02
R2: 0.42
R2: 0.34

0 2 4 6 8 10
Alaska N. Slope Crude

0

2

4

6

8

10

S
E

K
R

14
75

C
70

1S
07

26
12

D
X

R2: 0.19
R2: 0.18
R2: 0.44
R2: 0.09

0 5 10 15
Kalamazoo River Background

0

5

10

15

S
E

K
R

14
75

C
70

1S
07

26
12

D
X

R2: 0.89
R2: 0.94
R2: 0.96
R2: 0.99

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 14.75

0 5 10 15
Battle Creek

0

5

10

15
S

E
K

R
14

75
C

70
1S

07
26

12
D

X
R2: 0.84
R2: 0.94
R2: 0.91
R2: 0.90

0 5 10 15
Kalamazoo R. Background and Battle Creek

0

5

10

15

S
E

K
R

14
75

C
70

1S
07

26
12

D
X

R2: 0.87
R2: 0.97
R2: 0.94
R2: 0.95

PAHs 3+ring, w/o Ret,Per

3 Ring
4 Ring
5+ Rings

Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR1475C701S072612DX versus Line 6B and other oils,
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Nondetects set to zero and are plotted with open symbols.
2-Ring and the diagenic PAHs not included.

All available Kalamazoo River and Battle Creek background samples averaged.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR1475C701S072612DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR1475C701S072612DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Oily samples collected from L012, C023, L020 and L021.
Nonoily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to detection limit and plotted dotted in grey.
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MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:48:20 2013

DRAFTRevision date: March 14, 2013



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR1475C702S072612D004
Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 14.75

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1475C702S072612D004 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 14.75
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Percent Weight of PAHs and Biomarkers in SEKR1475C702S072612D004 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 14.75
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Percent Weight of PAHs and Biomarkers in SEKR1475C702S072612D004

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR1475C702S072612D004 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1475C702S072612D007 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 14.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1475C702S072612D007 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 14.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1475C702S072612D007 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR1475C702S072612D007
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 14.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1475C702S072612D007

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:48:43 2013

DRAFTRevision date: March 14, 2013



0 2 4 6 8 10
OLKR

0

2

4

6

8

10
S

E
K

R
14

75
C

70
2S

07
26

12
D

00
7

R2: 0.19
R2: 0.00
R2: 0.43
R2: 0.42

0 2 4 6 8 10
Topped Cold Lake Crude

0

2

4

6

8

10

S
E

K
R

14
75

C
70

2S
07

26
12

D
00

7

R2: 0.21
R2: 0.00
R2: 0.43
R2: 0.42

0 2 4 6 8 10
Alaska N. Slope Crude

0

2

4

6

8

10

S
E

K
R

14
75

C
70

2S
07

26
12

D
00

7

R2: 0.19
R2: 0.15
R2: 0.43
R2: 0.23

0 5 10 15
Kalamazoo River Background

0

5

10

15

S
E

K
R

14
75

C
70

2S
07

26
12

D
00

7

R2: 0.87
R2: 0.96
R2: 0.91
R2: 0.96

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 14.75

0 5 10 15
Battle Creek

0

5

10

15
S

E
K

R
14

75
C

70
2S

07
26

12
D

00
7

R2: 0.81
R2: 0.89
R2: 0.84
R2: 1.00

0 5 10 15
Kalamazoo R. Background and Battle Creek

0

5

10

15

S
E

K
R

14
75

C
70

2S
07

26
12

D
00

7

R2: 0.85
R2: 0.95
R2: 0.88
R2: 0.99

PAHs 3+ring, w/o Ret,Per

3 Ring
4 Ring
5+ Rings

Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR1475C702S072612D007 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR1475C702S072612D007 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR1475C702S072612D007 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR1475C702S072612D007 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 14.75
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Percent Weight of PAHs and Biomarkers in SEKR1475C702S072612DX_reanalyzed versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 14.75
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Percent Weight of PAHs and Biomarkers in SEKR1475C702S072612DX_reanalyzed versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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SEKR1475C702S072612DX_reanalyzed
Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 14.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1475C702S072612DX_reanalyzed versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEKR1475C702S072612DX_reanalyzed
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 14.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1475C702S072612DX_reanalyzed versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR1475C702S072612DX_reanalyzed
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 14.75
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Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR1475C702S072612DX_reanalyzed versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR1475C702S072612DX_reanalyzed versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Concentration of PAHs and Biomarkers in SEKR1475C702S072612DX

Nondetects set to detection limit and plotted dotted in grey.
Diagenic compounds plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1475C702S072612DX versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1475C702S072612DX versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 14.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1475C702S072612DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 14.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1475C702S072612DX versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 14.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1475C702S072612DX

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR1475C702S072612DX versus Line 6B and other oils,
Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek

Nondetects set to zero and are plotted with open symbols.
2-Ring and the diagenic PAHs not included.

All available Kalamazoo River and Battle Creek background samples averaged.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR1475C702S072612DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR1475C702S072612DX versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR1475C702S072612DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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OLKR 1340L01 (Recovered Line 6B)

Matrix: Bulk Sediment
Reach: Kalamazoo River
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Percent Weight of PAHs and Biomarkers in SEKR1477R007S022212D004 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1477R007S022212D004 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 14.77
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1477R007S022212D004 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Nondetects set to detection limit and plotted dotted in grey.
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Percent Weight of PAHs in SEKR1477R007S022212D004 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.
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All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR1477R007S022212D004 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR1495L008S022212D004 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Reach: Kalamazoo River
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1495L008S022212D004 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR1495L008S022212D004

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of Alkylated PAHs in SEKR1495L008S022212D004 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to detection limit and plotted dotted in grey.
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Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR1500C701S072612D003 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR1500C701S072612D003 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR1500C701S072612D003

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR1500C701S072612D003 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR1500C701S072612D003 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.
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R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR1500C701S072612D003 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.
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Percent Weight of PAHs and Biomarkers in SEKR1500C701S072612D006 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR1500C701S072612D006 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 15.00
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Percent Weight of PAHs and Biomarkers in SEKR1500C701S072612D006

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR1500C701S072612D006 versus Oily and Non-Oily
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Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR1500C701S072612D006 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Nonoily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to detection limit and plotted dotted in grey.
Diagenic compounds plotted in black.
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SEKR1500C701S072612D009
OLKR 1340L01 (Recovered Line 6B)

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 15.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1500C701S072612D009 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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SEKR1500C701S072612D009
CL-6B-072223-092710-JPS-KA-001-33_TOPPED

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 15.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1500C701S072612D009 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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SEKR1500C701S072612D009
Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 15.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1500C701S072612D009 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEKR1500C701S072612D009
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 15.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1500C701S072612D009 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR1500C701S072612D009
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 15.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1500C701S072612D009

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR1500C701S072612D009 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR1500C701S072612D009 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR1500C701S072612D009 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Enbridge Line 6B MP 608
Percent Weight of Alkylated PAHs in SEKR1500C701S072612D009 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR1500C701S072612D013 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1500C701S072612D013 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 15.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1500C701S072612D013 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 15.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1500C701S072612D013 versus Battle Creek
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Percent Weight of PAHs in SEKR1500C701S072612D013 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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2-Ring and diagenic PAHs not included.
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R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR1500C701S072612D013 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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OLKR 1340L01 (Recovered Line 6B)

Matrix: Bulk Sediment
Reach: Kalamazoo River
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Percent Weight of PAHs and Biomarkers in SEKR1500C701S072612D028 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1500C701S072612D028 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 15.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1500C701S072612D028 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 15.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1500C701S072612D028 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:51:42 2013

DRAFTRevision date: March 14, 2013



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR1500C701S072612D028
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 15.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1500C701S072612D028

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR1500C701S072612D028 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR1500C701S072612D028 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR1500C701S072612D028 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR1500C701S072612D028 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR1500C701S072612DX_reanalyzed versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1500C701S072612DX_reanalyzed versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
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Percent Weight of PAHs and Biomarkers in SEKR1500C701S072612DX_reanalyzed versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR1500C701S072612DX_reanalyzed versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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2-Ring and the diagenic PAHs not included.
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Percent Weight of PAHs in SEKR1500C701S072612DX_reanalyzed versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR1500C701S072612DX_reanalyzed versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR1500C701S072612DX_reanalyzed versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Nondetects set to detection limit and plotted dotted in grey.
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Percent Weight of PAHs and Biomarkers in SEKR1500C701S072612DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1500C701S072612DX versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1500C701S072612DX

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Concentration of PAHs and Biomarkers in SEKR1522R009D022212D004

Nondetects set to detection limit and plotted dotted in grey.
Diagenic compounds plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1522R009D022212D004 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 15.22
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1522R009D022212D004 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 15.22
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Percent Weight of PAHs and Biomarkers in SEKR1522R009D022212D004 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 15.22
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1522R009D022212D004 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 15.22
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1522R009D022212D004

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR1522R009D022212D004 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR1522R009D022212D004 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR1522R009D022212D004 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR1522R009D022212D004 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:52:48 2013

DRAFTRevision date: March 14, 2013



0 2 4 6 8 10
OLKR

0

2

4

6

8

10
S

E
K

R
15

22
R

00
9D

02
22

12
D

00
4

R2: 0.47
R2: 0.81
Slope: 0.44

0 2 4 6 8 10
Topped Cold Lake Crude

0

2

4

6

8

10

S
E

K
R

15
22

R
00

9D
02

22
12

D
00

4

R2: 0.46
R2: 0.81
Slope: 0.53

0 5 10 15
Alaska N. Slope Crude

0

5

10

15

S
E

K
R

15
22

R
00

9D
02

22
12

D
00

4

R2: 0.20
R2: 0.49
Slope: 0.14

0 5 10 15
Kalamazoo River Background

0

5

10

15

S
E

K
R

15
22

R
00

9D
02

22
12

D
00

4

R2: 0.72
R2: 0.55
Slope: 1.73

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 15.22

0 2 4 6 8 10
Battle Creek

0

2

4

6

8

10
S

E
K

R
15

22
R

00
9D

02
22

12
D

00
4

R2: 0.77
R2: 0.62
Slope: 0.93

0 2 4 6 8 10 12
Kalamazoo R. Background and Battle Creek

0

2

4

6

8

10

12

S
E

K
R

15
22

R
00

9D
02

22
12

D
00

4

R2: 0.79
R2: 0.61
Slope: 1.23

Biomarkers

Tricyclic Terpanes-Unmodified
Modified Tricyclic and Tetracyclic Terpanes
Low Concentration Light Hopanes
High Concentration Light Hopanes
Heavy Hopanes
Steranes and Rearranged Steranes
Triaromatic Steranes (TAS)

Enbridge Line 6B MP 608
Percent Weight of Biomarkers in SEKR1522R009D022212D004 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:52:50 2013

DRAFTRevision date: March 14, 2013



0 5 10 15 20
Oily Kalamazoo River Background

0

5

10

15

20
S

E
K

R
15

22
R

00
9D

02
22

12
D

00
4

R2: 0.86
R2: 0.38
Slope: 1.53

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 15.22

0 2 4 6 8 10 12
Oily Battle Creek

0

2

4

6

8

10

12

S
E

K
R

15
22

R
00

9D
02

22
12

D
00

4

R2: 0.75
R2: 0.60
Slope: 0.58

0 2 4 6 8 10 12
Oily Kalamazoo R. Background and Battle Creek

0

2

4

6

8

10

12

S
E

K
R

15
22

R
00

9D
02

22
12

D
00

4

R2: 0.94
R2: 0.58
Slope: 0.90

0 2 4 6 8 10 12 14
Non-Oily Kalamazoo River Background

0

2

4

6

8

10

12

14

S
E

K
R

15
22

R
00

9D
02

22
12

D
00

4

R2: 0.57
R2: 0.59
Slope: 1.67

0 2 4 6 8 10 12
Non-Oily Battle Creek

0

2

4

6

8

10

12
S

E
K

R
15

22
R

00
9D

02
22

12
D

00
4

R2: 0.75
R2: 0.64
Slope: 1.34

0 2 4 6 8 10 12
Non-Oily Kalamazoo R. Background and Battle Creek

0

2

4

6

8

10

12

S
E

K
R

15
22

R
00

9D
02

22
12

D
00

4

R2: 0.68
R2: 0.62
Slope: 1.49

Biomarkers
O

ily
 B

ac
kg

ro
un

d
N

on
-O

ily
 B

ac
kg

ro
un

d

Tricyclic Terpanes-Unmodified
Modified Tricyclic and Tetracyclic Terpanes
Low Concentration Light Hopanes
High Concentration Light Hopanes
Heavy Hopanes
Steranes and Rearranged Steranes
Triaromatic Steranes (TAS)

Enbridge Line 6B MP 608
Percent Weight of Biomarkers in SEKR1522R009D022212D004 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
Oily samples collected from L012, C023, L020 and L021.

Nonoily samples collected from L010, R011, C019, R022, and R024.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:52:52 2013

DRAFTRevision date: March 14, 2013



0 0.5 1 1.5
DBT3/PA3

0

0.5

1

1.5

2

2.5

D
B

T4
/P

A
4

Samples
Battle Creek River - Background
Kalamazoo River - Background
Talmadge Creek
Kalamazoo River (u/s Battle Creek)
Kalamazoo River (d/s Battle Creek)
Oil (Line 6B or similar)
SEKR1522R009D022212D004

End Members
Battle Creek River Background
Kalamazoo R. Background

Enbridge Line 6B MP 608
Cross Plot of Select Source Diagnostic Chemical Ratios in SEKR1522R009D022212D004

Mixing model intervals are 20 percent.
Topped CL is 100 percent.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_crossplot_select_Chem_ratios_Rapid_Response.pro Thu Mar 14 17:52:53 2013

DRAFTRevision date: March 14, 2013

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 15.22

0 0.5 1 1.5
DBT3/PA3

0

0.5

1

1.5

N
B

T3
/B

C
3

0 0.5 1 1.5
DBT3/PA3

0

0.2

0.4

0.6

0.8

1

1.2

1.4

Fl
uo

ra
nt

he
ne

/P
yr

en
e



0 0.2 0.4 0.6 0.8 1 1.2
DBT2/PA2

0

0.5

1

1.5

D
B

T3
/P

A
3

Samples
Battle Creek River - Background
Kalamazoo River - Background
Talmadge Creek
Kalamazoo River (u/s Battle Creek)
Kalamazoo River (d/s Battle Creek)
Oil (Line 6B or similar)
SEKR1522R009D022212D004

End Members
Battle Creek River Background
Kalamazoo R. Background

Enbridge Line 6B MP 608
Cross Plot of Select Source Diagnostic Chemical Ratios in SEKR1522R009D022212D004

Mixing model intervals are 20 percent.
Topped CL is 100 percent.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_crossplot_select_Chem_ratios_Rapid_Response.pro Thu Mar 14 17:52:53 2013

DRAFTRevision date: March 14, 2013

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 15.22

1x10-3 1x10-2 1x10-1 1x10 1x101 1x102
DBT3/Fluoranthene

1x10-3

1x10-2

1x10-1

1x10

1x101

1x102

D
B

T4
/P

yr
en

e

0 20 40 60 80
DBT3/Fluoranthene

0

5

10

15

D
B

T4
/P

yr
en

e



0 0.2 0.4 0.6 0.8
TAS2 / Hopane

0

0.2

0.4

0.6

0.8

1

1.2

TA
S

1 
/ T

A
S

2

Samples
Battle Creek River - Background
Kalamazoo River - Background
Talmadge Creek
Kalamazoo River (u/s Battle Creek)
Kalamazoo River (d/s Battle Creek)
Oil (Line 6B or similar)
SEKR1522R009D022212D004

End Members
Battle Creek River Background
Kalamazoo R. Background

Enbridge Line 6B MP 608
Cross Plot of Select Source Diagnostic Chemical Ratios in SEKR1522R009D022212D004

Mixing model intervals are 20 percent.
Topped CL is 100 percent.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_crossplot_select_Chem_ratios_Rapid_Response.pro Thu Mar 14 17:52:53 2013

DRAFTRevision date: March 14, 2013

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 15.22

0 0.2 0.4 0.6 0.8
TAS2 / Hopane

0

0.2

0.4

0.6

0.8

1

TA
S

1 
/ H

op
an

e

0 0.2 0.4 0.6 0.8
TAS2 / Hopane

0

1

2

3

4

TA
S

1 
/ T

30



0 0.2 0.4 0.6 0.8 1 1.2
TAS1 / TAS2

0

1

2

3

4

TA
S

1 
/ T

30

Samples
Battle Creek River - Background
Kalamazoo River - Background
Talmadge Creek
Kalamazoo River (u/s Battle Creek)
Kalamazoo River (d/s Battle Creek)
Oil (Line 6B or similar)
SEKR1522R009D022212D004

End Members
Battle Creek River Background
Kalamazoo R. Background

Enbridge Line 6B MP 608
Cross Plot of Select Source Diagnostic Chemical Ratios in SEKR1522R009D022212D004

Mixing model intervals are 20 percent.
Topped CL is 100 percent.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_crossplot_select_Chem_ratios_Rapid_Response.pro Thu Mar 14 17:52:53 2013

DRAFTRevision date: March 14, 2013

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 15.22

0 1 2 3
TAS2 / T30

0

1

2

3

4

TA
S

1 
/ T

30



0

500

1000

1500

C
on

ce
nt

ra
tio

n 
(u

g/
K

g)

PAHs
D

0
D

1
D

2
D

3
D

4
B

T0
B

T1
B

T2
B

T3
B

T4 N
0

N
1

N
2

N
3

N
4 B

D
F

A
Y

A
E F0 F1 F2 F3

D
B

T0
D

B
T1

D
B

T2
D

B
T3

D
B

T4 P
0

A
0

P
A

1
P

A
2

P
A

3
P

A
4

R
E

T
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

P
E

R
D

A
IN

D
G

H
I

3-
P

1
2-

P
1

2-
A

1
9/

4-
P

1
1-

P
1

Total PAH = 17564.0 ug/Kg
Total PAH (17PP) = 9361.0 ug/Kg

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 15.22

0

500

1000

1500

2000

C
on

ce
nt

ra
tio

n 
(u

g/
K

g)

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Total Biomarker = 16490.8 ug/Kg

Data included have not been validated
Corrected biomarker results used in all analyses

Revision date: March 14, 2013

Enbridge Line 6B MP 608
Concentration of PAHs and Biomarkers in SEKR1522R009S022212D004

Nondetects set to detection limit and plotted dotted in grey.
Diagenic compounds plotted in black.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:52:57 2013

DRAFT



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR1522R009S022212D004
OLKR 1340L01 (Recovered Line 6B)

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 15.22

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1522R009S022212D004 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
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Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR1522R009S022212D004 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 15.22
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1522R009S022212D004 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 15.22
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1522R009S022212D004 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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2-Ring and diagenic PAHs not included.
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Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to detection limit and plotted dotted in grey.
Diagenic compounds plotted in black.
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SEKR1550C701S112812D006
OLKR 1340L01 (Recovered Line 6B)

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 15.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1550C701S112812D006 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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CL-6B-072223-092710-JPS-KA-001-33_TOPPED

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 15.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1550C701S112812D006 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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SEKR1550C701S112812D006
Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 15.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1550C701S112812D006 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEKR1550C701S112812D006
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 15.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1550C701S112812D006 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR1550C701S112812D006
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 15.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1550C701S112812D006

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR1550C701S112812D006 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR1550C701S112812D006 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR1550C701S112812D006 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Enbridge Line 6B MP 608
Percent Weight of Alkylated PAHs in SEKR1550C701S112812D006 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
Oily samples collected from L012, C023, L020 and L021.

Nonoily samples collected from L010, R011, C019, R022, and R024.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
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Percent Weight of PAHs and Biomarkers in SEKR1550C701S112812D011 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1550C701S112812D011 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:53:38 2013

DRAFTRevision date: March 14, 2013



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR1550C701S112812D011
Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 15.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1550C701S112812D011 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Nondetects set to detection limit and plotted dotted in grey.
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Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:53:42 2013

DRAFTRevision date: March 14, 2013



0 2 4 6 8 10 12
Oily Kalamazoo River Background

0

2

4

6

8

10

12
S

E
K

R
15

50
C

70
1S

11
28

12
D

01
1

R2: 0.90
R2: 0.46
R2: 0.96
R2: 0.96

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 15.50

0 2 4 6 8 10 12
Oily Battle Creek

0

2

4

6

8

10

12

S
E

K
R

15
50

C
70

1S
11

28
12

D
01

1

R2: 0.82
R2: 0.86
R2: 0.94
R2: 0.85

0 2 4 6 8 10 12
Oily Kalamazoo R. Background and Battle Creek

0

2

4

6

8

10

12

S
E

K
R

15
50

C
70

1S
11

28
12

D
01

1

R2: 0.91
R2: 0.73
R2: 0.96
R2: 0.93

0 5 10 15
Non-Oily Kalamazoo River Background

0

5

10

15

S
E

K
R

15
50

C
70

1S
11

28
12

D
01

1

R2: 0.82
R2: 0.20
R2: 0.95
R2: 1.00

0 5 10 15 20
Non-Oily Battle Creek

0

5

10

15

20
S

E
K

R
15

50
C

70
1S

11
28

12
D

01
1

R2: 0.84
R2: 0.26
R2: 0.93
R2: 0.91

0 5 10 15
Non-Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

S
E

K
R

15
50

C
70

1S
11

28
12

D
01

1

R2: 0.84
R2: 0.23
R2: 0.95
R2: 0.97

O
ily

 B
ac

kg
ro

un
d

N
on

-O
ily

 B
ac

kg
ro

un
d

PAHs 3+ring, w/o Ret,Per

3 Ring
4 Ring
5+ Rings

Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR1550C701S112812D011 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR1550C701S112812D011 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1550C701S112812D016 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 15.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1550C701S112812D016 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 15.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1550C701S112812D016

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR1550C701S112812D016 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR1550C701S112812D016 versus Oily and Non-Oily
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Percent Weight of PAHs and Biomarkers in SEKR1550C701S112812D021 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR1550C701S112812D021 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 15.50
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Percent Weight of PAHs and Biomarkers in SEKR1550C701S112812D021 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR1550C701S112812D021

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR1550C701S112812D021 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR1550C701S112812D021 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR1550C701S112812D021 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR1550C701S112812D026 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR1550C701S112812D026

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.
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Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR1550C701S112812D026 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Nonoily samples collected from L010, R011, C019, R022, and R024.
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Diagenic compounds plotted in black.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:54:57 2013

DRAFT



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR1550C701S112812DX
OLKR 1340L01 (Recovered Line 6B)

Matrix: Bulk Sediment
Reach: Kalamazoo River
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1550C701S112812DX versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 15.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1550C701S112812DX versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 17:54:58 2013

DRAFTRevision date: March 14, 2013



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR1550C701S112812DX
Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 15.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1550C701S112812DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 15.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1550C701S112812DX versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 15.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1550C701S112812DX

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR1550C701S112812DX versus Line 6B and other oils,
Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek

Nondetects set to zero and are plotted with open symbols.
2-Ring and the diagenic PAHs not included.

All available Kalamazoo River and Battle Creek background samples averaged.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR1550C701S112812DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR1550C701S112812DX versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR1550C701S112812DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR1575C701S072612D007 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1575C701S072612D007 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 15.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1575C701S072612D007 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 15.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1575C701S072612D007 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR1575C701S072612D007 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to detection limit and plotted dotted in grey.
Diagenic compounds plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1575C701S072612D013 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1575C701S072612D013 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 15.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1575C701S072612D013 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEKR1575C701S072612D013
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 15.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1575C701S072612D013 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR1575C701S072612D013
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 15.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1575C701S072612D013

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR1575C701S072612D013 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR1575C701S072612D013 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR1575C701S072612D013 versus OLKR,
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2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR1575C701S072612D019 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1575C701S072612D019 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR1575C701S072612D019 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR1575C701S072612D019 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
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Percent Weight of PAHs and Biomarkers in SEKR1575C701S072612D019

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR1575C701S072612D019 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR1575C701S072612D019 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR1575C701S072612D019 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR1575C701S072612DX versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR1575C701S072612DX

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.
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Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1575C702S072612D005 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 15.75
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Percent Weight of PAHs and Biomarkers in SEKR1575C702S072612D005 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 15.75
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Percent Weight of PAHs and Biomarkers in SEKR1575C702S072612D005 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 15.75
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Percent Weight of PAHs and Biomarkers in SEKR1575C702S072612D005

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR1575C702S072612D005 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR1575C702S072612D005 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR1575C702S072612D005 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR1575C702S072612D005 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR1575C702S072612D010 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR1575C702S072612D010 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 15.75
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Percent Weight of PAHs and Biomarkers in SEKR1575C702S072612D010 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 15.75
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Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR1575C702S072612D010 versus Oily and Non-Oily
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Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
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Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Diagenic compounds plotted in black.
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OLKR 1340L01 (Recovered Line 6B)

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 15.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1575C702S072612DX versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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CL-6B-072223-092710-JPS-KA-001-33_TOPPED

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 15.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1575C702S072612DX versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 15.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1575C702S072612DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEKR1575C702S072612DX
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 15.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1575C702S072612DX versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR1575C702S072612DX
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 15.75

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1575C702S072612DX

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR1575C702S072612DX versus Line 6B and other oils,
Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek

Nondetects set to zero and are plotted with open symbols.
2-Ring and the diagenic PAHs not included.

All available Kalamazoo River and Battle Creek background samples averaged.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR1575C702S072612DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR1575C702S072612DX versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR1575C702S072612DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR1575C703S112812D006 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1575C703S112812D006 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 15.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1575C703S112812D006 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
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Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Matrix: Bulk Sediment
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Matrix: Bulk Sediment
Reach: Kalamazoo River
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1575C703S112812D012 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1575C703S112812D012 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 15.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1575C703S112812D012 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEKR1575C703S112812D012
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 15.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1575C703S112812D012 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR1575C703S112812D012
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 15.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1575C703S112812D012

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR1575C703S112812D012 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR1575C703S112812D012 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR1575C703S112812D012 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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All available Kalamazoo River and Battle Creek background samples averaged.
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Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR1575C703S112812D022 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 15.75
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Percent Weight of PAHs and Biomarkers in SEKR1575C703S112812D022 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 15.75
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Percent Weight of PAHs and Biomarkers in SEKR1575C703S112812D022 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 15.75
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Percent Weight of PAHs and Biomarkers in SEKR1575C703S112812D022

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR1575C703S112812D022 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR1575C703S112812D022 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR1575C703S112812D022 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR1575C703S112812D022 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Nondetects set to zero and are plotted with open symbols.
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Oily samples collected from L012, C023, L020 and L021.
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Percent Weight of PAHs and Biomarkers in SEKR1575C703S112812DX versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Nondetects set to detection limit and plotted dotted in grey.
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Diagenic biomarkers included and plotted in black.
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Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to detection limit and plotted dotted in grey.
Diagenic compounds plotted in black.
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Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 18.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1850C701S072412D003 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 18.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1850C701S072412D003 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 18.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1850C701S072412D003 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 18.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1850C701S072412D003

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR1850C701S072412D003 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR1850C701S072412D003 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR1850C701S072412D003 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR1850C701S072412D003 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR1850C701S072412DX versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1850C701S072412DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Reach: Kalamazoo River
Mile Post: 18.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1850C701S072412DX versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Concentration of PAHs and Biomarkers in SEKR1875C701S072512D003

Nondetects set to detection limit and plotted dotted in grey.
Diagenic compounds plotted in black.
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SEKR1875C701S072512D003
OLKR 1340L01 (Recovered Line 6B)

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 18.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1875C701S072512D003 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 18.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1875C701S072512D003 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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SEKR1875C701S072512D003
Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 18.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1875C701S072512D003 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEKR1875C701S072512D003
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 18.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1875C701S072512D003 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR1875C701S072512D003
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 18.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1875C701S072512D003

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR1875C701S072512D003 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR1875C701S072512D003 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR1875C701S072512D003 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR1875C701S072512D003 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Diagenic biomarkers included.
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Percent Weight of PAHs and Biomarkers in SEKR1875C701S072512DX versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1875C701S072512DX versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1875C701S072512DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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All available Kalamazoo River and Battle Creek background samples averaged.
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Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR1875C701S072512DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:00:08 2013

DRAFTRevision date: March 14, 2013



0 2 4 6 8 10
OLKR

0

2

4

6

8

10
S

E
K

R
18

75
C

70
1S

07
25

12
D

X
R2: 0.76
R2: 0.10
Slope: 0.24

0 2 4 6 8 10
Topped Cold Lake Crude

0

2

4

6

8

10

S
E

K
R

18
75

C
70

1S
07

25
12

D
X

R2: 0.77
R2: 0.09
Slope: 0.27

0 5 10 15
Alaska N. Slope Crude

0

5

10

15

S
E

K
R

18
75

C
70

1S
07

25
12

D
X

R2: 0.40
R2: 0.01
Slope: -0.02

0 5 10 15
Kalamazoo River Background

0

5

10

15

S
E

K
R

18
75

C
70

1S
07

25
12

D
X

R2: 0.37
R2: 0.87
Slope: 3.40

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 18.75

0 2 4 6 8 10 12
Battle Creek

0

2

4

6

8

10

12
S

E
K

R
18

75
C

70
1S

07
25

12
D

X
R2: 0.64
R2: 0.96
Slope: 1.80

0 2 4 6 8 10 12
Kalamazoo R. Background and Battle Creek

0

2

4

6

8

10

12

S
E

K
R

18
75

C
70

1S
07

25
12

D
X

R2: 0.52
R2: 0.94
Slope: 2.39

Biomarkers

Tricyclic Terpanes-Unmodified
Modified Tricyclic and Tetracyclic Terpanes
Low Concentration Light Hopanes
High Concentration Light Hopanes
Heavy Hopanes
Steranes and Rearranged Steranes
Triaromatic Steranes (TAS)

Enbridge Line 6B MP 608
Percent Weight of Biomarkers in SEKR1875C701S072512DX versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
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Oily samples collected from L012, C023, L020 and L021.
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Nondetects set to detection limit and plotted dotted in grey.
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Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR1900C701S072512D005 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1900C701S072512D005 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 19.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1900C701S072512D005 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 19.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1900C701S072512D005

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR1900C701S072512D005 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR1900C701S072512D005 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1900C701S072512D009 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 19.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1900C701S072512D009 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 19.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1900C701S072512D009 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 19.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1900C701S072512D009

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR1900C701S072512D009 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR1900C701S072512D009 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR1900C701S072512D009 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR1900C701S072512D009 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
Oily samples collected from L012, C023, L020 and L021.

Nonoily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR1900C701S072512DX versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1900C701S072512DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1900C701S072512DX versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1900C701S072512DX

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1934L013S022312D004 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 19.34
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1934L013S022312D004 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 19.34
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1934L013S022312D004 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 19.34
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1934L013S022312D004 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 19.34
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1934L013S022312D004

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:01:21 2013

DRAFTRevision date: March 14, 2013



0 2 4 6 8 10
OLKR

0

2

4

6

8

10
S

E
K

R
19

34
L0

13
S

02
23

12
D

00
4

R2: 0.06
R2: 0.28
R2: 0.30
R2: 0.33

0 2 4 6 8 10
Topped Cold Lake Crude

0

2

4

6

8

10

S
E

K
R

19
34

L0
13

S
02

23
12

D
00

4

R2: 0.07
R2: 0.26
R2: 0.31
R2: 0.36

0 2 4 6 8 10
Alaska N. Slope Crude

0

2

4

6

8

10

S
E

K
R

19
34

L0
13

S
02

23
12

D
00

4

R2: 0.07
R2: 0.41
R2: 0.31
R2: 0.11

0 5 10 15
Kalamazoo River Background

0

5

10

15

S
E

K
R

19
34

L0
13

S
02

23
12

D
00

4

R2: 0.95
R2: 0.59
R2: 0.98
R2: 0.99

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 19.34

0 5 10 15
Battle Creek

0

5

10

15
S

E
K

R
19

34
L0

13
S

02
23

12
D

00
4

R2: 0.94
R2: 0.78
R2: 0.96
R2: 0.91

0 5 10 15
Kalamazoo R. Background and Battle Creek

0

5

10

15

S
E

K
R

19
34

L0
13

S
02

23
12

D
00

4

R2: 0.95
R2: 0.70
R2: 0.97
R2: 0.96

PAHs 3+ring, w/o Ret,Per

3 Ring
4 Ring
5+ Rings

Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR1934L013S022312D004 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR1934L013S022312D004 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR1934L013S022312D004 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR1934L013S022312D004 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR1934L013S041912D005 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1934L013S041912D005 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 19.34
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1934L013S041912D005 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 19.34

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1934L013S041912D005 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR1934L013S041912D005 versus Oily and Non-Oily
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Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:01:45 2013

DRAFTRevision date: March 14, 2013



0 2 4 6 8 10 12
OLKR

0

2

4

6

8

10

12

S
E

K
R

19
34

L0
13

S
04

19
12

D
00

5
R2: 0.00
R2: 0.15
R2: 0.07

0 2 4 6 8 10 12
Topped Cold Lake Crude

0

2

4

6

8

10

12

S
E

K
R

19
34

L0
13

S
04

19
12

D
00

5

R2: 0.01
R2: 0.08
R2: 0.10

0 2 4 6 8 10 12
Alaska N. Slope Crude

0

2

4

6

8

10

12

S
E

K
R

19
34

L0
13

S
04

19
12

D
00

5

R2: 0.00
R2: 0.10
R2: 0.02

0 5 10 15 20 25
Kalamazoo River Background

0

5

10

15

20

25

S
E

K
R

19
34

L0
13

S
04

19
12

D
00

5

R2: 0.65
R2: 0.22
R2: 0.85

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 19.34

0 5 10 15 20
Battle Creek

0

5

10

15

20
S

E
K

R
19

34
L0

13
S

04
19

12
D

00
5

R2: 0.86
R2: 0.59
R2: 0.98

0 5 10 15 20
Kalamazoo R. Background and Battle Creek

0

5

10

15

20

S
E

K
R

19
34

L0
13

S
04

19
12

D
00

5

R2: 0.75
R2: 0.37
R2: 0.92

Alkylated PAHs

3 Ring
4 Ring

Enbridge Line 6B MP 608
Percent Weight of Alkylated PAHs in SEKR1934L013S041912D005 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.
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MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:01:47 2013

DRAFTRevision date: March 14, 2013



0 5 10 15 20
Oily Kalamazoo River Background

0

5

10

15

20
S

E
K

R
19

34
L0

13
S

04
19

12
D

00
5

R2: 0.72
R2: 0.46
R2: 0.90

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 19.34

0 5 10 15
Oily Battle Creek

0

5

10

15

S
E

K
R

19
34

L0
13

S
04

19
12

D
00

5

R2: 0.70
R2: 0.67
R2: 0.96

0 5 10 15
Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

S
E

K
R

19
34

L0
13

S
04

19
12

D
00

5

R2: 0.81
R2: 0.59
R2: 0.95

0 5 10 15 20 25 30
Non-Oily Kalamazoo River Background

0

5

10

15

20

25

30

S
E

K
R

19
34

L0
13

S
04

19
12

D
00

5

R2: 0.61
R2: 0.15
R2: 0.82

0 5 10 15 20 25
Non-Oily Battle Creek

0

5

10

15

20

25
S

E
K

R
19

34
L0

13
S

04
19

12
D

00
5

R2: 0.78
R2: 0.49
R2: 0.97

0 5 10 15 20 25
Non-Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

20

25

S
E

K
R

19
34

L0
13

S
04

19
12

D
00

5

R2: 0.70
R2: 0.26
R2: 0.90

Alkylated PAHs
O

ily
 B

ac
kg

ro
un

d
N

on
-O

ily
 B

ac
kg

ro
un

d

3 Ring
4 Ring

Enbridge Line 6B MP 608
Percent Weight of Alkylated PAHs in SEKR1934L013S041912D005 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Concentration of PAHs and Biomarkers in SEKR1950C501S042612DX

Nondetects set to detection limit and plotted dotted in grey.
Diagenic compounds plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 19.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1950C501S042612DX versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1950C501S042612DX versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 19.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1950C501S042612DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEKR1950C501S042612DX
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 19.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1950C501S042612DX versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR1950C501S042612DX
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 19.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1950C501S042612DX

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:02:42 2013

DRAFTRevision date: March 14, 2013



0 2 4 6 8 10 12
OLKR

0

2

4

6

8

10

12

S
E

K
R

19
50

C
50

1S
04

26
12

D
X

R2: 0.01
R2: 0.25
R2: 0.22
R2: 0.36

0 2 4 6 8 10 12
Topped Cold Lake Crude

0

2

4

6

8

10

12

S
E

K
R

19
50

C
50

1S
04

26
12

D
X

R2: 0.01
R2: 0.25
R2: 0.22
R2: 0.38

0 2 4 6 8 10 12
Alaska N. Slope Crude

0

2

4

6

8

10

12

S
E

K
R

19
50

C
50

1S
04

26
12

D
X

R2: 0.02
R2: 0.33
R2: 0.26
R2: 0.12

0 5 10 15
Kalamazoo River Background

0

5

10

15

S
E

K
R

19
50

C
50

1S
04

26
12

D
X

R2: 0.83
R2: 0.60
R2: 0.92
R2: 0.98

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 19.50

0 5 10 15
Battle Creek

0

5

10

15
S

E
K

R
19

50
C

50
1S

04
26

12
D

X
R2: 0.91
R2: 0.86
R2: 0.97
R2: 0.95

0 5 10 15
Kalamazoo R. Background and Battle Creek

0

5

10

15

S
E

K
R

19
50

C
50

1S
04

26
12

D
X

R2: 0.88
R2: 0.75
R2: 0.95
R2: 0.98

PAHs 3+ring, w/o Ret,Per

3 Ring
4 Ring
5+ Rings

Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR1950C501S042612DX versus Line 6B and other oils,
Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek

Nondetects set to zero and are plotted with open symbols.
2-Ring and the diagenic PAHs not included.

All available Kalamazoo River and Battle Creek background samples averaged.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR1950C501S042612DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR1950C501S042612DX versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR1950C501S042612DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
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Percent Weight of PAHs and Biomarkers in SEKR1950C701S072412D006 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1950C701S072412D006 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 19.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1950C701S072412D006 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.
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Percent Weight of PAHs and Biomarkers in SEKR1950C701S072412DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 19.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1950C701S072412DX versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR1950C701S072412DX

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR1950C701S072412DX versus Line 6B and other oils,
Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek

Nondetects set to zero and are plotted with open symbols.
2-Ring and the diagenic PAHs not included.

All available Kalamazoo River and Battle Creek background samples averaged.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR1950C701S072412DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.
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Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR2000C701S072412D005 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2000C701S072412D005 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR2000C701S072412D005 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 20.00
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Percent Weight of PAHs and Biomarkers in SEKR2000C701S072412D005

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR2000C701S072412D005 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:04:26 2013

DRAFTRevision date: March 14, 2013



0 5 10 15
OLKR

0

5

10

15

S
E

K
R

20
00

C
70

1S
07

24
12

D
00

5
R2: 0.12
R2: 0.03
R2: 0.23

0 5 10 15
Topped Cold Lake Crude

0

5

10

15

S
E

K
R

20
00

C
70

1S
07

24
12

D
00

5

R2: 0.15
R2: 0.02
R2: 0.26

0 5 10 15
Alaska N. Slope Crude

0

5

10

15

S
E

K
R

20
00

C
70

1S
07

24
12

D
00

5

R2: 0.06
R2: 0.50
R2: 0.13

0 5 10 15 20 25
Kalamazoo River Background

0

5

10

15

20

25

S
E

K
R

20
00

C
70

1S
07

24
12

D
00

5

R2: 0.94
R2: 0.92
R2: 0.98

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 20.00

0 5 10 15 20 25
Battle Creek

0

5

10

15

20

25
S

E
K

R
20

00
C

70
1S

07
24

12
D

00
5

R2: 0.94
R2: 0.95
R2: 0.96

0 5 10 15 20 25
Kalamazoo R. Background and Battle Creek

0

5

10

15

20

25

S
E

K
R

20
00

C
70

1S
07

24
12

D
00

5

R2: 0.96
R2: 0.97
R2: 0.99

Alkylated PAHs

3 Ring
4 Ring

Enbridge Line 6B MP 608
Percent Weight of Alkylated PAHs in SEKR2000C701S072412D005 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR2000C701S072412D005 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR2000C701S072412D010 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Reach: Kalamazoo River
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Percent Weight of PAHs and Biomarkers in SEKR2000C701S072412D010 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2000C701S072412D010 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 20.00
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Percent Weight of PAHs and Biomarkers in SEKR2000C701S072412D010

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR2000C701S072412D010 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2000C701S072412D014 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
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Percent Weight of PAHs and Biomarkers in SEKR2000C701S072412D014 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 20.00
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Percent Weight of PAHs and Biomarkers in SEKR2000C701S072412D014 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:05:00 2013

DRAFTRevision date: March 14, 2013



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR2000C701S072412D014
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 20.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2000C701S072412D014 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 20.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2000C701S072412D014

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR2000C701S072412D014 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR2000C701S072412D014 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR2000C701S072412D014 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR2000C701S072412D014 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR2000C701S072412D020 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2000C701S072412D020 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 20.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2000C701S072412D020 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 20.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2000C701S072412D020 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR2000C701S072412D020 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.
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R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Enbridge Line 6B MP 608
Concentration of PAHs and Biomarkers in SEKR2000C701S072412D023

Nondetects set to detection limit and plotted dotted in grey.
Diagenic compounds plotted in black.
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OLKR 1340L01 (Recovered Line 6B)

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 20.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2000C701S072412D023 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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CL-6B-072223-092710-JPS-KA-001-33_TOPPED

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 20.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2000C701S072412D023 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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SEKR2000C701S072412D023
Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 20.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2000C701S072412D023 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEKR2000C701S072412D023
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 20.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2000C701S072412D023 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR2000C701S072412D023
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 20.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2000C701S072412D023

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR2000C701S072412D023 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR2000C701S072412D023 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR2000C701S072412D023 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR2000C701S072412D023 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR2000C701S072412DX versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
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Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2000C701S072412DX versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR2000C701S072412DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
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Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Nondetects set to zero and are plotted with open symbols.
2-Ring and the diagenic PAHs not included.

All available Kalamazoo River and Battle Creek background samples averaged.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR2000C701S072412DX versus Oily and Non-Oily
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Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR2000C701S072412DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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All available Kalamazoo River and Battle Creek background samples averaged.
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Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR2000C702S072512D002 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR2000C702S072512D002

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR2000C702S072512DX versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2000C702S072512DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR2000C702S072512DX versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Reach: Kalamazoo River
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Percent Weight of PAHs and Biomarkers in SEKR2000C702S072512DX

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR2000C702S072512DX versus Line 6B and other oils,
Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek

Nondetects set to zero and are plotted with open symbols.
2-Ring and the diagenic PAHs not included.

All available Kalamazoo River and Battle Creek background samples averaged.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:06:43 2013

DRAFTRevision date: March 14, 2013



0 2 4 6 8 10 12
Oily Kalamazoo River Background

0

2

4

6

8

10

12
S

E
K

R
20

00
C

70
2S

07
25

12
D

X
R2: 0.98
R2: 0.93
R2: 0.99
R2: 0.94

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 20.00

0 2 4 6 8 10 12
Oily Battle Creek

0

2

4

6

8

10

12

S
E

K
R

20
00

C
70

2S
07

25
12

D
X

R2: 0.71
R2: 0.69
R2: 0.93
R2: 0.82

0 2 4 6 8 10 12
Oily Kalamazoo R. Background and Battle Creek

0

2

4

6

8

10

12

S
E

K
R

20
00

C
70

2S
07

25
12

D
X

R2: 0.90
R2: 0.83
R2: 0.97
R2: 0.90

0 5 10 15
Non-Oily Kalamazoo River Background

0

5

10

15

S
E

K
R

20
00

C
70

2S
07

25
12

D
X

R2: 0.95
R2: 0.90
R2: 0.99
R2: 0.98

0 5 10 15 20
Non-Oily Battle Creek

0

5

10

15

20
S

E
K

R
20

00
C

70
2S

07
25

12
D

X
R2: 0.96
R2: 0.93
R2: 0.97
R2: 0.91

0 5 10 15
Non-Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

S
E

K
R

20
00

C
70

2S
07

25
12

D
X

R2: 0.97
R2: 0.94
R2: 0.99
R2: 0.96

O
ily

 B
ac

kg
ro

un
d

N
on

-O
ily

 B
ac

kg
ro

un
d

PAHs 3+ring, w/o Ret,Per

3 Ring
4 Ring
5+ Rings

Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR2000C702S072512DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR2000C702S072512DX versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR2000C702S072512DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Nondetects set to detection limit and plotted dotted in grey.
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Percent Weight of PAHs and Biomarkers in SEKR2025C701S072412D007 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Reach: Kalamazoo River
Mile Post: 20.25
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Percent Weight of PAHs and Biomarkers in SEKR2025C701S072412D007 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 20.25
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Percent Weight of PAHs and Biomarkers in SEKR2025C701S072412D007

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR2025C701S072412D007 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2025C701S072412DX versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:07:18 2013

DRAFTRevision date: March 14, 2013



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR2025C701S072412DX
CL-6B-072223-092710-JPS-KA-001-33_TOPPED

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 20.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2025C701S072412DX versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 20.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2025C701S072412DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 20.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2025C701S072412DX versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 20.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2025C701S072412DX

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:07:22 2013

DRAFTRevision date: March 14, 2013



0 2 4 6 8 10 12
OLKR

0

2

4

6

8

10

12
S

E
K

R
20

25
C

70
1S

07
24

12
D

X
R2: 0.14
R2: 0.03
R2: 0.36
R2: 0.35

0 2 4 6 8 10 12
Topped Cold Lake Crude

0

2

4

6

8

10

12

S
E

K
R

20
25

C
70

1S
07

24
12

D
X

R2: 0.15
R2: 0.03
R2: 0.35
R2: 0.38

0 2 4 6 8 10 12
Alaska N. Slope Crude

0

2

4

6

8

10

12

S
E

K
R

20
25

C
70

1S
07

24
12

D
X

R2: 0.15
R2: 0.16
R2: 0.38
R2: 0.12

0 5 10 15
Kalamazoo River Background

0

5

10

15

S
E

K
R

20
25

C
70

1S
07

24
12

D
X

R2: 0.97
R2: 0.89
R2: 0.99
R2: 0.99

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 20.25

0 5 10 15
Battle Creek

0

5

10

15
S

E
K

R
20

25
C

70
1S

07
24

12
D

X
R2: 0.96
R2: 0.98
R2: 0.99
R2: 0.92

0 5 10 15
Kalamazoo R. Background and Battle Creek

0

5

10

15

S
E

K
R

20
25

C
70

1S
07

24
12

D
X

R2: 0.97
R2: 0.96
R2: 0.99
R2: 0.97

PAHs 3+ring, w/o Ret,Per

3 Ring
4 Ring
5+ Rings
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Percent Weight of PAHs in SEKR2025C701S072412DX versus Line 6B and other oils,
Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek

Nondetects set to zero and are plotted with open symbols.
2-Ring and the diagenic PAHs not included.

All available Kalamazoo River and Battle Creek background samples averaged.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR2025C701S072412DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:07:25 2013

DRAFTRevision date: March 14, 2013



0 5 10 15
OLKR

0

5

10

15

S
E

K
R

20
25

C
70

1S
07

24
12

D
X

R2: 0.05
R2: 0.22
R2: 0.14

0 5 10 15
Topped Cold Lake Crude

0

5

10

15

S
E

K
R

20
25

C
70

1S
07

24
12

D
X

R2: 0.06
R2: 0.17
R2: 0.15

0 5 10 15
Alaska N. Slope Crude

0

5

10

15

S
E

K
R

20
25

C
70

1S
07

24
12

D
X

R2: 0.03
R2: 0.55
R2: 0.07

0 5 10 15 20 25
Kalamazoo River Background

0

5

10

15

20

25

S
E

K
R

20
25

C
70

1S
07

24
12

D
X

R2: 0.91
R2: 0.73
R2: 0.96

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 20.25

0 5 10 15 20
Battle Creek

0

5

10

15

20
S

E
K

R
20

25
C

70
1S

07
24

12
D

X
R2: 0.95
R2: 0.96
R2: 0.95

0 5 10 15 20
Kalamazoo R. Background and Battle Creek

0

5

10

15

20

S
E

K
R

20
25

C
70

1S
07

24
12

D
X

R2: 0.95
R2: 0.85
R2: 0.98

Alkylated PAHs

3 Ring
4 Ring

Enbridge Line 6B MP 608
Percent Weight of Alkylated PAHs in SEKR2025C701S072412DX versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR2025C701S072412DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR2025C702S072412D005 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2025C702S072412D005 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 20.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2025C702S072412D005 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 20.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2025C702S072412D005 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR2025C702S072412D005 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR2025C702S072412D005 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Concentration of PAHs and Biomarkers in SEKR2025C702S072412DX

Nondetects set to detection limit and plotted dotted in grey.
Diagenic compounds plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2025C702S072412DX versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:07:58 2013

DRAFTRevision date: March 14, 2013



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR2025C702S072412DX
CL-6B-072223-092710-JPS-KA-001-33_TOPPED

Matrix: Bulk Sediment
Reach: Kalamazoo River
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2025C702S072412DX versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 20.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2025C702S072412DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:08:00 2013

DRAFTRevision date: March 14, 2013



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR2025C702S072412DX
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 20.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2025C702S072412DX versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 20.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2025C702S072412DX

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR2025C702S072412DX versus Line 6B and other oils,
Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek

Nondetects set to zero and are plotted with open symbols.
2-Ring and the diagenic PAHs not included.

All available Kalamazoo River and Battle Creek background samples averaged.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR2025C702S072412DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR2025C702S072412DX versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR2025C702S072412DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR2025C703S072412D004 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 20.25

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2

^

T3
3

T3
4

T3
5

S
4

S
5

S
8

S
12

S
17

S
18

S
19

S
20

S
24

S
25

S
28

S
14

S
15

S
22

S
23

S
26

S
27

TA
S

1

TA
S

2

TA
S

3

TA
S

4
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Percent Weight of PAHs and Biomarkers in SEKR2025C703S072412D004 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR2025C703S072412DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR2025C703S072412DX versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR2025C703S072412DX

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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R2 values for all data is in black while by R2 values by ring number are colored according to legend.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:08:43 2013

DRAFTRevision date: March 14, 2013



0 2 4 6 8 10 12
Oily Kalamazoo River Background

0

2

4

6

8

10

12
S

E
K

R
20

25
C

70
3S

07
24

12
D

X
R2: 0.94
R2: 0.88
R2: 0.95
R2: 0.85

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 20.25

0 2 4 6 8 10 12
Oily Battle Creek

0

2

4

6

8

10

12

S
E

K
R

20
25

C
70

3S
07

24
12

D
X

R2: 0.67
R2: 0.52
R2: 0.86
R2: 0.67

0 2 4 6 8 10 12
Oily Kalamazoo R. Background and Battle Creek

0

2

4

6

8

10

12

S
E

K
R

20
25

C
70

3S
07

24
12

D
X

R2: 0.86
R2: 0.69
R2: 0.92
R2: 0.78

0 5 10 15
Non-Oily Kalamazoo River Background

0

5

10

15

S
E

K
R

20
25

C
70

3S
07

24
12

D
X

R2: 0.95
R2: 0.98
R2: 0.97
R2: 0.94

0 5 10 15 20
Non-Oily Battle Creek

0

5

10

15

20
S

E
K

R
20

25
C

70
3S

07
24

12
D

X
R2: 0.90
R2: 0.92
R2: 0.90
R2: 0.78

0 5 10 15
Non-Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

S
E

K
R

20
25

C
70

3S
07

24
12

D
X

R2: 0.94
R2: 0.98
R2: 0.94
R2: 0.87

O
ily

 B
ac

kg
ro

un
d

N
on

-O
ily

 B
ac

kg
ro

un
d

PAHs 3+ring, w/o Ret,Per

3 Ring
4 Ring
5+ Rings

Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR2025C703S072412DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:08:46 2013

DRAFTRevision date: March 14, 2013



0 5 10 15 20
OLKR

0

5

10

15

20

S
E

K
R

20
25

C
70

3S
07

24
12

D
X

R2: 0.08
R2: 0.03
R2: 0.23

0 5 10 15 20
Topped Cold Lake Crude

0

5

10

15

20

S
E

K
R

20
25

C
70

3S
07

24
12

D
X

R2: 0.09
R2: 0.02
R2: 0.24

0 5 10 15 20
Alaska N. Slope Crude

0

5

10

15

20

S
E

K
R

20
25

C
70

3S
07

24
12

D
X

R2: 0.02
R2: 0.62
R2: 0.13

0 5 10 15 20 25
Kalamazoo River Background

0

5

10

15

20

25

S
E

K
R

20
25

C
70

3S
07

24
12

D
X

R2: 0.97
R2: 0.98
R2: 0.98

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 20.25

0 5 10 15 20 25
Battle Creek

0

5

10

15

20

25
S

E
K

R
20

25
C

70
3S

07
24

12
D

X
R2: 0.89
R2: 0.87
R2: 0.89

0 5 10 15 20 25
Kalamazoo R. Background and Battle Creek

0

5

10

15

20

25

S
E

K
R

20
25

C
70

3S
07

24
12

D
X

R2: 0.96
R2: 0.98
R2: 0.96

Alkylated PAHs

3 Ring
4 Ring

Enbridge Line 6B MP 608
Percent Weight of Alkylated PAHs in SEKR2025C703S072412DX versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:08:47 2013

DRAFTRevision date: March 14, 2013



0 5 10 15 20 25
Oily Kalamazoo River Background

0

5

10

15

20

25
S

E
K

R
20

25
C

70
3S

07
24

12
D

X
R2: 0.84
R2: 0.85
R2: 0.87

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 20.25

0 5 10 15 20 25
Oily Battle Creek

0

5

10

15

20

25

S
E

K
R

20
25

C
70

3S
07

24
12

D
X

R2: 0.45
R2: 0.65
R2: 0.76

0 5 10 15 20 25
Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

20

25

S
E

K
R

20
25

C
70

3S
07

24
12

D
X

R2: 0.74
R2: 0.78
R2: 0.84

0 5 10 15 20 25 30
Non-Oily Kalamazoo River Background

0

5

10

15

20

25

30

S
E

K
R

20
25

C
70

3S
07

24
12

D
X

R2: 0.98
R2: 0.96
R2: 0.99

0 5 10 15 20 25
Non-Oily Battle Creek

0

5

10

15

20

25
S

E
K

R
20

25
C

70
3S

07
24

12
D

X
R2: 0.91
R2: 0.93
R2: 0.91

0 5 10 15 20 25
Non-Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

20

25

S
E

K
R

20
25

C
70

3S
07

24
12

D
X

R2: 0.97
R2: 0.99
R2: 0.97

Alkylated PAHs
O

ily
 B

ac
kg

ro
un

d
N

on
-O

ily
 B

ac
kg

ro
un

d

3 Ring
4 Ring

Enbridge Line 6B MP 608
Percent Weight of Alkylated PAHs in SEKR2025C703S072412DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
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Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2125C701S072412D006 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2125C701S072412D006 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Reach: Kalamazoo River
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Percent Weight of PAHs and Biomarkers in SEKR2125C701S072412D006 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2125C701S072412D006

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR2125C701S072412D006 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR2125C701S072412D006 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR2125C701S072412D006 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR2125C701S072412DX versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR2125C701S072412DX

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs in SEKR2125C701S072412DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR2125C701S072412DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Nondetects set to zero and are plotted with open symbols.
Diagenic biomarkers included.

Oily samples collected from L012, C023, L020 and L021.
Nonoily samples collected from L010, R011, C019, R022, and R024.
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Reach: Kalamazoo River
Mile Post: 21.31
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2131R014S022312D004 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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CL-6B-072223-092710-JPS-KA-001-33_TOPPED

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 21.31
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2131R014S022312D004 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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SEKR2131R014S022312D004
Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 21.31
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2131R014S022312D004 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEKR2131R014S022312D004
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 21.31
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2131R014S022312D004 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR2131R014S022312D004
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 21.31
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2131R014S022312D004

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR2131R014S022312D004 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR2131R014S022312D004 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR2131R014S022312D004 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR2131R014S022312D004 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR2150C701S072512D004 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2150C701S072512D004 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 21.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2150C701S072512D004 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 21.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2150C701S072512D004 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Nondetects set to detection limit and plotted dotted in grey.
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OLKR 1340L01 (Recovered Line 6B)

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 21.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2150C701S072512D008 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2150C701S072512D008 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:10:19 2013

DRAFTRevision date: March 14, 2013



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR2150C701S072512D008
Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 21.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2150C701S072512D008 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEKR2150C701S072512D008
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 21.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2150C701S072512D008 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:10:21 2013

DRAFTRevision date: March 14, 2013



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR2150C701S072512D008
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 21.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2150C701S072512D008

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR2150C701S072512D008 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR2150C701S072512D008 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR2150C701S072512D008 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR2150C701S072512D008 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR2150C701S072512DX versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Nondetects set to zero and are plotted with open symbols.
2-Ring and the diagenic PAHs not included.

All available Kalamazoo River and Battle Creek background samples averaged.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR2150C701S072512DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR2150C701S072512DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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All available Kalamazoo River and Battle Creek background samples averaged.
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Oily samples collected from L012, C023, L020 and L021.
Nonoily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR2150C702S072712D005 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 21.50
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Percent Weight of PAHs and Biomarkers in SEKR2150C702S072712D005 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 21.50
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Percent Weight of PAHs and Biomarkers in SEKR2150C702S072712D005

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2150C702S072712D010 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 21.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2150C702S072712D010 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 21.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2150C702S072712D010 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR2150C702S072712D010
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 21.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2150C702S072712D010

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR2150C702S072712D010 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR2150C702S072712D010 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR2150C702S072712D010 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR2150C702S072712D010 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Biomarkers in SEKR2150C702S072712D010 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR2150C702S072712D015 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR2150C702S072712D015 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 21.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2150C702S072712D015 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 21.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2150C702S072712D015

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.
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Percent Weight of PAHs in SEKR2150C702S072712D015 versus Oily and Non-Oily
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Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR2150C702S072712D015 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Diagenic compounds plotted in black.
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SEKR2150C702S072712DX
OLKR 1340L01 (Recovered Line 6B)

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 21.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2150C702S072712DX versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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CL-6B-072223-092710-JPS-KA-001-33_TOPPED

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 21.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2150C702S072712DX versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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SEKR2150C702S072712DX
Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 21.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2150C702S072712DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEKR2150C702S072712DX
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 21.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2150C702S072712DX versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR2150C702S072712DX
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 21.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2150C702S072712DX

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR2150C702S072712DX versus Line 6B and other oils,
Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek

Nondetects set to zero and are plotted with open symbols.
2-Ring and the diagenic PAHs not included.

All available Kalamazoo River and Battle Creek background samples averaged.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR2150C702S072712DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR2150C702S072712DX versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR2150C702S072712DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2150C703S072712D005 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 21.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2150C703S072712D005 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 21.50
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Percent Weight of PAHs in SEKR2150C703S072712D005 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR2150C703S072712D005 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to detection limit and plotted dotted in grey.
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Percent Weight of PAHs and Biomarkers in SEKR2150C703S072712DX versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR2150C703S072712DX versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 21.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2150C703S072712DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 21.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2150C703S072712DX versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 21.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2150C703S072712DX

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR2150C703S072712DX versus Line 6B and other oils,
Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek

Nondetects set to zero and are plotted with open symbols.
2-Ring and the diagenic PAHs not included.

All available Kalamazoo River and Battle Creek background samples averaged.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:12:43 2013

DRAFTRevision date: March 14, 2013



0 5 10 15
Oily Kalamazoo River Background

0

5

10

15
S

E
K

R
21

50
C

70
3S

07
27

12
D

X
R2: 0.97
R2: 0.88
R2: 0.98
R2: 0.97

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 21.50

0 5 10 15
Oily Battle Creek

0

5

10

15

S
E

K
R

21
50

C
70

3S
07

27
12

D
X

R2: 0.72
R2: 0.63
R2: 0.94
R2: 0.87

0 5 10 15
Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

S
E

K
R

21
50

C
70

3S
07

27
12

D
X

R2: 0.90
R2: 0.77
R2: 0.97
R2: 0.94

0 5 10 15
Non-Oily Kalamazoo River Background

0

5

10

15

S
E

K
R

21
50

C
70

3S
07

27
12

D
X

R2: 0.95
R2: 0.91
R2: 0.99
R2: 1.00

0 5 10 15 20
Non-Oily Battle Creek

0

5

10

15

20
S

E
K

R
21

50
C

70
3S

07
27

12
D

X
R2: 0.98
R2: 0.97
R2: 0.99
R2: 0.93

0 5 10 15
Non-Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

S
E

K
R

21
50

C
70

3S
07

27
12

D
X

R2: 0.98
R2: 0.96
R2: 1.00
R2: 0.99

O
ily

 B
ac

kg
ro

un
d

N
on

-O
ily

 B
ac

kg
ro

un
d

PAHs 3+ring, w/o Ret,Per

3 Ring
4 Ring
5+ Rings

Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR2150C703S072712DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR2150C703S072712DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2150C704S072712D003 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR2150C704S072712D003 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
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Percent Weight of PAHs and Biomarkers in SEKR2150C704S072712D003 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 21.50

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2150C704S072712D003

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR2150C704S072712D003 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:13:02 2013

DRAFTRevision date: March 14, 2013



0 5 10 15 20
Oily Kalamazoo River Background

0

5

10

15

20
S

E
K

R
21

50
C

70
4S

07
27

12
D

00
3

R2: 0.93
R2: 0.71
R2: 0.96
R2: 0.99

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 21.50

0 5 10 15 20
Oily Battle Creek

0

5

10

15

20

S
E

K
R

21
50

C
70

4S
07

27
12

D
00

3

R2: 0.73
R2: 0.36
R2: 0.89
R2: 0.91

0 5 10 15 20
Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

20

S
E

K
R

21
50

C
70

4S
07

27
12

D
00

3

R2: 0.88
R2: 0.51
R2: 0.94
R2: 0.97

0 5 10 15 20
Non-Oily Kalamazoo River Background

0

5

10

15

20

S
E

K
R

21
50

C
70

4S
07

27
12

D
00

3

R2: 0.98
R2: 0.92
R2: 0.99
R2: 0.97

0 5 10 15 20
Non-Oily Battle Creek

0

5

10

15

20
S

E
K

R
21

50
C

70
4S

07
27

12
D

00
3

R2: 0.96
R2: 0.97
R2: 0.97
R2: 0.95

0 5 10 15 20
Non-Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

20

S
E

K
R

21
50

C
70

4S
07

27
12

D
00

3

R2: 0.98
R2: 0.97
R2: 0.99
R2: 0.99

O
ily

 B
ac

kg
ro

un
d

N
on

-O
ily

 B
ac

kg
ro

un
d

PAHs 3+ring, w/o Ret,Per

3 Ring
4 Ring
5+ Rings

Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR2150C704S072712D003 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR2150C704S072712D003 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR2150C704S072712D003 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Biomarkers in SEKR2150C704S072712D003 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:13:09 2013

DRAFTRevision date: March 14, 2013



0 5 10 15 20
Oily Kalamazoo River Background

0

5

10

15

20
S

E
K

R
21

50
C

70
4S

07
27

12
D

00
3

R2: 0.57
R2: 0.74
Slope: 2.17

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 21.50

0 2 4 6 8 10 12
Oily Battle Creek

0

2

4

6

8

10

12

S
E

K
R

21
50

C
70

4S
07

27
12

D
00

3

R2: 0.95
R2: 0.95
Slope: 0.73

0 2 4 6 8 10 12
Oily Kalamazoo R. Background and Battle Creek

0

2

4

6

8

10

12

S
E

K
R

21
50

C
70

4S
07

27
12

D
00

3

R2: 0.83
R2: 0.96
Slope: 1.18

0 2 4 6 8 10 12 14
Non-Oily Kalamazoo River Background

0

2

4

6

8

10

12

14

S
E

K
R

21
50

C
70

4S
07

27
12

D
00

3

R2: 0.64
R2: 0.96
Slope: 2.16

0 2 4 6 8 10 12
Non-Oily Battle Creek

0

2

4

6

8

10

12
S

E
K

R
21

50
C

70
4S

07
27

12
D

00
3

R2: 0.94
R2: 0.97
Slope: 1.66

0 2 4 6 8 10 12
Non-Oily Kalamazoo R. Background and Battle Creek

0

2

4

6

8

10

12

S
E

K
R

21
50

C
70

4S
07

27
12

D
00

3

R2: 0.81
R2: 0.97
Slope: 1.88

Biomarkers
O

ily
 B

ac
kg

ro
un

d
N

on
-O

ily
 B

ac
kg

ro
un

d

Tricyclic Terpanes-Unmodified
Modified Tricyclic and Tetracyclic Terpanes
Low Concentration Light Hopanes
High Concentration Light Hopanes
Heavy Hopanes
Steranes and Rearranged Steranes
Triaromatic Steranes (TAS)

Enbridge Line 6B MP 608
Percent Weight of Biomarkers in SEKR2150C704S072712D003 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
Oily samples collected from L012, C023, L020 and L021.
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Percent Weight of PAHs and Biomarkers in SEKR2150C704S072712D005 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
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Percent Weight of PAHs and Biomarkers in SEKR2150C704S072712D005 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 21.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2150C704S072712D005 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 21.50
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Percent Weight of PAHs and Biomarkers in SEKR2150C704S072712D005

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 21.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2150C704S072712D010 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 21.50
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Percent Weight of PAHs and Biomarkers in SEKR2150C704S072712D010 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 21.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2150C704S072712D010 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 21.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2150C704S072712D010

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR2150C704S072712D010 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR2150C704S072712D010 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR2150C704S072712D010 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR2150C704S072712D010 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to detection limit and plotted dotted in grey.
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Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR2150C704S072712DX versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2150C704S072712DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2150C704S072712DX versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Enbridge Line 6B MP 608
Concentration of PAHs and Biomarkers in SEKR2150C705S112912D006

Nondetects set to detection limit and plotted dotted in grey.
Diagenic compounds plotted in black.
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SEKR2150C705S112912D006
OLKR 1340L01 (Recovered Line 6B)

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 21.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2150C705S112912D006 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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CL-6B-072223-092710-JPS-KA-001-33_TOPPED

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 21.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2150C705S112912D006 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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SEKR2150C705S112912D006
Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 21.50

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2150C705S112912D006 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEKR2150C705S112912D006
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 21.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2150C705S112912D006 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR2150C705S112912D006
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 21.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2150C705S112912D006

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR2150C705S112912D006 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR2150C705S112912D006 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR2150C705S112912D006 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR2150C705S112912D006 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR2150C705S112912D011 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2150C705S112912D011 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 21.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2150C705S112912D011 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
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Percent Weight of PAHs and Biomarkers in SEKR2150C705S112912D011 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR2150C705S112912D011

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR2150C705S112912D011 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR2150C705S112912D011 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR2150C705S112912D011 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:14:47 2013

DRAFTRevision date: March 14, 2013



0 2 4 6 8 10 12
OLKR

0

2

4

6

8

10

12
S

E
K

R
21

50
C

70
5S

11
29

12
D

01
1

R2: 0.57
R2: 0.54
Slope: 0.33

0 2 4 6 8 10 12
Topped Cold Lake Crude

0

2

4

6

8

10

12

S
E

K
R

21
50

C
70

5S
11

29
12

D
01

1

R2: 0.57
R2: 0.54
Slope: 0.40

0 5 10 15
Alaska N. Slope Crude

0

5

10

15

S
E

K
R

21
50

C
70

5S
11

29
12

D
01

1

R2: 0.23
R2: 0.25
Slope: 0.10

0 5 10 15
Kalamazoo River Background

0

5

10

15

S
E

K
R

21
50

C
70

5S
11

29
12

D
01

1

R2: 0.42
R2: 0.80
Slope: 1.94

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 21.50

0 2 4 6 8 10 12 14
Battle Creek

0

2

4

6

8

10

12

14
S

E
K

R
21

50
C

70
5S

11
29

12
D

01
1

R2: 0.70
R2: 0.77
Slope: 0.96

0 2 4 6 8 10 12 14
Kalamazoo R. Background and Battle Creek

0

2

4

6

8

10

12

14

S
E

K
R

21
50

C
70

5S
11

29
12

D
01

1

R2: 0.57
R2: 0.79
Slope: 1.30

Biomarkers

Tricyclic Terpanes-Unmodified
Modified Tricyclic and Tetracyclic Terpanes
Low Concentration Light Hopanes
High Concentration Light Hopanes
Heavy Hopanes
Steranes and Rearranged Steranes
Triaromatic Steranes (TAS)

Enbridge Line 6B MP 608
Percent Weight of Biomarkers in SEKR2150C705S112912D011 versus OLKR,
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Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Nonoily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR2150C705S112912DX versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2150C705S112912DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 21.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2150C705S112912DX versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 21.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2150C705S112912DX

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Nondetects set to zero and are plotted with open symbols.
2-Ring and the diagenic PAHs not included.

All available Kalamazoo River and Battle Creek background samples averaged.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR2150C705S112912DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR2150C705S112912DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.
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Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR2175C701S072712D002 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 21.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2175C701S072712D002 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 21.75
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Percent Weight of PAHs and Biomarkers in SEKR2175C701S072712D002 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 21.75
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Percent Weight of PAHs and Biomarkers in SEKR2175C701S072712D002

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR2175C701S072712D002 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR2175C701S072712D002 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:15:25 2013

DRAFTRevision date: March 14, 2013



0 5 10 15 20 25
Oily Kalamazoo River Background

0

5

10

15

20

25
S

E
K

R
21

75
C

70
1S

07
27

12
D

00
2

R2: 0.88
R2: 0.82
R2: 0.92

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 21.75

0 5 10 15 20 25
Oily Battle Creek

0

5

10

15

20

25

S
E

K
R

21
75

C
70

1S
07

27
12

D
00

2

R2: 0.44
R2: 0.70
R2: 0.83

0 5 10 15 20 25
Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

20

25

S
E

K
R

21
75

C
70

1S
07

27
12

D
00

2

R2: 0.76
R2: 0.80
R2: 0.90

0 5 10 15 20 25 30
Non-Oily Kalamazoo River Background

0

5

10

15

20

25

30

S
E

K
R

21
75

C
70

1S
07

27
12

D
00

2

R2: 0.94
R2: 0.86
R2: 0.98

0 5 10 15 20 25
Non-Oily Battle Creek

0

5

10

15

20

25
S

E
K

R
21

75
C

70
1S

07
27

12
D

00
2

R2: 0.97
R2: 0.98
R2: 0.97

0 5 10 15 20 25
Non-Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

20

25

S
E

K
R

21
75

C
70

1S
07

27
12

D
00

2

R2: 0.98
R2: 0.94
R2: 0.99

Alkylated PAHs
O

ily
 B

ac
kg

ro
un

d
N

on
-O

ily
 B

ac
kg

ro
un

d

3 Ring
4 Ring

Enbridge Line 6B MP 608
Percent Weight of Alkylated PAHs in SEKR2175C701S072712D002 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR2175C701S072712D005 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
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Percent Weight of PAHs and Biomarkers in SEKR2175C701S072712D005

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.
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Percent Weight of Alkylated PAHs in SEKR2175C701S072712D005 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR2175C701S072712D006 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Reach: Kalamazoo River
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Percent Weight of PAHs and Biomarkers in SEKR2175C701S072712D006 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 21.75
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Percent Weight of PAHs and Biomarkers in SEKR2175C701S072712D006

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR2175C701S072712D006 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR2175C701S072712D006 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR2175C701S072712DX versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2175C701S072712DX versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2175C701S072712DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2175C701S072712DX versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR2175C701S072712DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to detection limit and plotted dotted in grey.
Diagenic compounds plotted in black.
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OLKR 1340L01 (Recovered Line 6B)

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 21.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2175C702S112912D004 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 21.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2175C702S112912D004 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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SEKR2175C702S112912D004
Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 21.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2175C702S112912D004 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEKR2175C702S112912D004
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 21.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2175C702S112912D004 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR2175C702S112912D004
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 21.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2175C702S112912D004

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR2175C702S112912D004 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR2175C702S112912D004 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR2175C702S112912D004 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR2175C702S112912D004 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR2175C702S112912D007 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2175C702S112912D007 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 21.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2175C702S112912D007 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR2175C702S112912D007 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.
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Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2175C702S112912DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2175C702S112912DX versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2175C702S112912DX

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Nondetects set to zero and are plotted with open symbols.
2-Ring and the diagenic PAHs not included.
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Percent Weight of PAHs and Biomarkers in SEKR2200C701S072412D005 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2200C701S072412D005 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Reach: Kalamazoo River
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2200C701S072412D005 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR2200C701S072412D005 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
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Percent Weight of PAHs and Biomarkers in SEKR2200C701S072412D005

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR2200C701S072412D005 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:17:43 2013

DRAFTRevision date: March 14, 2013



0 5 10 15 20
OLKR

0

5

10

15

20
S

E
K

R
22

00
C

70
1S

07
24

12
D

00
5

R2: 0.07
R2: 0.07
R2: 0.25

0 5 10 15 20
Topped Cold Lake Crude

0

5

10

15

20

S
E

K
R

22
00

C
70

1S
07

24
12

D
00

5

R2: 0.10
R2: 0.05
R2: 0.26

0 5 10 15 20
Alaska N. Slope Crude

0

5

10

15

20

S
E

K
R

22
00

C
70

1S
07

24
12

D
00

5

R2: 0.02
R2: 0.60
R2: 0.14

0 5 10 15 20 25
Kalamazoo River Background

0

5

10

15

20

25

S
E

K
R

22
00

C
70

1S
07

24
12

D
00

5

R2: 0.96
R2: 0.93
R2: 0.98

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 22.00

0 5 10 15 20 25
Battle Creek

0

5

10

15

20

25
S

E
K

R
22

00
C

70
1S

07
24

12
D

00
5

R2: 0.92
R2: 0.97
R2: 0.91

0 5 10 15 20 25
Kalamazoo R. Background and Battle Creek

0

5

10

15

20

25

S
E

K
R

22
00

C
70

1S
07

24
12

D
00

5

R2: 0.97
R2: 0.99
R2: 0.97

Alkylated PAHs

3 Ring
4 Ring

Enbridge Line 6B MP 608
Percent Weight of Alkylated PAHs in SEKR2200C701S072412D005 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR2200C701S072412D005 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR2200C701S072412D008 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 22.00
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Percent Weight of PAHs and Biomarkers in SEKR2200C701S072412D008 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 22.00
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Percent Weight of PAHs and Biomarkers in SEKR2200C701S072412D008 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 22.00
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Percent Weight of PAHs and Biomarkers in SEKR2200C701S072412D008

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of Alkylated PAHs in SEKR2200C701S072412D008 versus Oily and Non-Oily
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2-Ring PAHs and diagenic PAHs not included.
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Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:18:07 2013

DRAFTRevision date: March 14, 2013



0 2 4 6 8 10 12 14
OLKR

0

2

4

6

8

10

12

14
S

E
K

R
22

00
C

70
1S

07
24

12
D

00
8

R2: 0.31
R2: 0.67
Slope: 0.32

0 2 4 6 8 10 12 14
Topped Cold Lake Crude

0

2

4

6

8

10

12

14

S
E

K
R

22
00

C
70

1S
07

24
12

D
00

8

R2: 0.31
R2: 0.66
Slope: 0.38

0 5 10 15
Alaska N. Slope Crude

0

5

10

15

S
E

K
R

22
00

C
70

1S
07

24
12

D
00

8

R2: 0.15
R2: 0.31
Slope: 0.09

0 5 10 15
Kalamazoo River Background

0

5

10

15

S
E

K
R

22
00

C
70

1S
07

24
12

D
00

8

R2: 0.62
R2: 0.70
Slope: 1.57

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 22.00

0 5 10 15
Battle Creek

0

5

10

15
S

E
K

R
22

00
C

70
1S

07
24

12
D

00
8

R2: 0.91
R2: 0.79
Slope: 0.84

0 5 10 15
Kalamazoo R. Background and Battle Creek

0

5

10

15

S
E

K
R

22
00

C
70

1S
07

24
12

D
00

8

R2: 0.79
R2: 0.77
Slope: 1.11

Biomarkers

Tricyclic Terpanes-Unmodified
Modified Tricyclic and Tetracyclic Terpanes
Low Concentration Light Hopanes
High Concentration Light Hopanes
Heavy Hopanes
Steranes and Rearranged Steranes
Triaromatic Steranes (TAS)

Enbridge Line 6B MP 608
Percent Weight of Biomarkers in SEKR2200C701S072412D008 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:18:09 2013

DRAFTRevision date: March 14, 2013



0 5 10 15 20
Oily Kalamazoo River Background

0

5

10

15

20
S

E
K

R
22

00
C

70
1S

07
24

12
D

00
8

R2: 0.43
R2: 0.48
Slope: 1.38

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 22.00

0 5 10 15
Oily Battle Creek

0

5

10

15

S
E

K
R

22
00

C
70

1S
07

24
12

D
00

8

R2: 0.83
R2: 0.77
Slope: 0.52

0 5 10 15
Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

S
E

K
R

22
00

C
70

1S
07

24
12

D
00

8

R2: 0.66
R2: 0.74
Slope: 0.82

0 5 10 15
Non-Oily Kalamazoo River Background

0

5

10

15

S
E

K
R

22
00

C
70

1S
07

24
12

D
00

8

R2: 0.65
R2: 0.76
Slope: 1.52

0 5 10 15
Non-Oily Battle Creek

0

5

10

15
S

E
K

R
22

00
C

70
1S

07
24

12
D

00
8

R2: 0.92
R2: 0.81
Slope: 1.20

0 5 10 15
Non-Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

S
E

K
R

22
00

C
70

1S
07

24
12

D
00

8

R2: 0.81
R2: 0.79
Slope: 1.34

Biomarkers
O

ily
 B

ac
kg

ro
un

d
N

on
-O

ily
 B

ac
kg

ro
un

d

Tricyclic Terpanes-Unmodified
Modified Tricyclic and Tetracyclic Terpanes
Low Concentration Light Hopanes
High Concentration Light Hopanes
Heavy Hopanes
Steranes and Rearranged Steranes
Triaromatic Steranes (TAS)

Enbridge Line 6B MP 608
Percent Weight of Biomarkers in SEKR2200C701S072412D008 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
Oily samples collected from L012, C023, L020 and L021.

Nonoily samples collected from L010, R011, C019, R022, and R024.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:18:11 2013

DRAFTRevision date: March 14, 2013



0 0.5 1 1.5
DBT3/PA3

0

0.5

1

1.5

2

2.5

D
B

T4
/P

A
4

Samples
Battle Creek River - Background
Kalamazoo River - Background
Talmadge Creek
Kalamazoo River (u/s Battle Creek)
Kalamazoo River (d/s Battle Creek)
Oil (Line 6B or similar)
SEKR2200C701S072412D008

End Members
Battle Creek River Background
Kalamazoo R. Background

Enbridge Line 6B MP 608
Cross Plot of Select Source Diagnostic Chemical Ratios in SEKR2200C701S072412D008

Mixing model intervals are 20 percent.
Topped CL is 100 percent.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_crossplot_select_Chem_ratios_Rapid_Response.pro Thu Mar 14 18:18:12 2013

DRAFTRevision date: March 14, 2013

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 22.00

0 0.5 1 1.5
DBT3/PA3

0

0.5

1

1.5

N
B

T3
/B

C
3

0 0.5 1 1.5
DBT3/PA3

0

0.2

0.4

0.6

0.8

1

1.2

1.4

Fl
uo

ra
nt

he
ne

/P
yr

en
e



0 0.2 0.4 0.6 0.8 1 1.2
DBT2/PA2

0

0.5

1

1.5

D
B

T3
/P

A
3

Samples
Battle Creek River - Background
Kalamazoo River - Background
Talmadge Creek
Kalamazoo River (u/s Battle Creek)
Kalamazoo River (d/s Battle Creek)
Oil (Line 6B or similar)
SEKR2200C701S072412D008

End Members
Battle Creek River Background
Kalamazoo R. Background

Enbridge Line 6B MP 608
Cross Plot of Select Source Diagnostic Chemical Ratios in SEKR2200C701S072412D008

Mixing model intervals are 20 percent.
Topped CL is 100 percent.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_crossplot_select_Chem_ratios_Rapid_Response.pro Thu Mar 14 18:18:12 2013

DRAFTRevision date: March 14, 2013

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 22.00

1x10-3 1x10-2 1x10-1 1x10 1x101 1x102
DBT3/Fluoranthene

1x10-3

1x10-2

1x10-1

1x10

1x101

1x102

D
B

T4
/P

yr
en

e

0 20 40 60 80
DBT3/Fluoranthene

0

5

10

15

D
B

T4
/P

yr
en

e



0 0.2 0.4 0.6 0.8
TAS2 / Hopane

0

0.2

0.4

0.6

0.8

1

1.2

TA
S

1 
/ T

A
S

2

Samples
Battle Creek River - Background
Kalamazoo River - Background
Talmadge Creek
Kalamazoo River (u/s Battle Creek)
Kalamazoo River (d/s Battle Creek)
Oil (Line 6B or similar)
SEKR2200C701S072412D008

End Members
Battle Creek River Background
Kalamazoo R. Background

Enbridge Line 6B MP 608
Cross Plot of Select Source Diagnostic Chemical Ratios in SEKR2200C701S072412D008

Mixing model intervals are 20 percent.
Topped CL is 100 percent.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_crossplot_select_Chem_ratios_Rapid_Response.pro Thu Mar 14 18:18:12 2013

DRAFTRevision date: March 14, 2013

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 22.00

0 0.2 0.4 0.6 0.8
TAS2 / Hopane

0

0.2

0.4

0.6

0.8

1

TA
S

1 
/ H

op
an

e

0 0.2 0.4 0.6 0.8
TAS2 / Hopane

0

1

2

3

4

TA
S

1 
/ T

30



0 0.2 0.4 0.6 0.8 1 1.2
TAS1 / TAS2

0

1

2

3

4

TA
S

1 
/ T

30

Samples
Battle Creek River - Background
Kalamazoo River - Background
Talmadge Creek
Kalamazoo River (u/s Battle Creek)
Kalamazoo River (d/s Battle Creek)
Oil (Line 6B or similar)
SEKR2200C701S072412D008

End Members
Battle Creek River Background
Kalamazoo R. Background

Enbridge Line 6B MP 608
Cross Plot of Select Source Diagnostic Chemical Ratios in SEKR2200C701S072412D008

Mixing model intervals are 20 percent.
Topped CL is 100 percent.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_crossplot_select_Chem_ratios_Rapid_Response.pro Thu Mar 14 18:18:12 2013

DRAFTRevision date: March 14, 2013

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 22.00

0 1 2 3
TAS2 / T30

0

1

2

3

4

TA
S

1 
/ T

30



0

1000

2000

3000

4000

5000

C
on

ce
nt

ra
tio

n 
(u

g/
K

g)

PAHs
D

0
D

1
D

2
D

3
D

4
B

T0
B

T1
B

T2
B

T3
B

T4 N
0

N
1

N
2

N
3

N
4 B

D
F

A
Y

A
E F0 F1 F2 F3

D
B

T0
D

B
T1

D
B

T2
D

B
T3

D
B

T4 P
0

A
0

P
A

1
P

A
2

P
A

3
P

A
4

R
E

T
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

P
E

R
D

A
IN

D
G

H
I

3-
P

1
2-

P
1

2-
A

1
9/

4-
P

1
1-

P
1

Total PAH = 49935.8 ug/Kg
Total PAH (17PP) = 31084.4 ug/Kg

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 22.00

0

200

400

600

800

1000

C
on

ce
nt

ra
tio

n 
(u

g/
K

g)

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Total Biomarker = 9936.3 ug/Kg

Data included have not been validated
Corrected biomarker results used in all analyses

Revision date: March 14, 2013

Enbridge Line 6B MP 608
Concentration of PAHs and Biomarkers in SEKR2200C701S072412DX

Nondetects set to detection limit and plotted dotted in grey.
Diagenic compounds plotted in black.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:18:16 2013

DRAFT



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR2200C701S072412DX
OLKR 1340L01 (Recovered Line 6B)

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 22.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2200C701S072412DX versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 22.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2200C701S072412DX versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 22.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2200C701S072412DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 22.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2200C701S072412DX versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR2200C701S072412DX
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 22.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2200C701S072412DX

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR2200C701S072412DX versus Line 6B and other oils,
Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek

Nondetects set to zero and are plotted with open symbols.
2-Ring and the diagenic PAHs not included.

All available Kalamazoo River and Battle Creek background samples averaged.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR2200C701S072412DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR2200C701S072412DX versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR2200C701S072412DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR2275C701S072512D002 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2275C701S072512D002 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 22.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2275C701S072512D002 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 22.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2275C701S072512D002 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Enbridge Line 6B MP 608
Concentration of PAHs and Biomarkers in SEKR2275C701S072512DX

Nondetects set to detection limit and plotted dotted in grey.
Diagenic compounds plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2275C701S072512DX versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2275C701S072512DX versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 22.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2275C701S072512DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 22.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2275C701S072512DX versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 22.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2275C701S072512DX

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR2275C701S072512DX versus Line 6B and other oils,
Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek

Nondetects set to zero and are plotted with open symbols.
2-Ring and the diagenic PAHs not included.

All available Kalamazoo River and Battle Creek background samples averaged.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR2275C701S072512DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR2275C701S072512DX versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR2275C701S072512DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR2300C701D113012D003 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2300C701D113012D003 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 23.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2300C701D113012D003 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR2300C701D113012D003 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Nondetects set to detection limit and plotted dotted in grey.
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Diagenic biomarkers included and plotted in black.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR2300C701D113012D003 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR2300C701D113012D003 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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All available Kalamazoo River and Battle Creek background samples averaged.
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2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:19:37 2013

DRAFTRevision date: March 14, 2013



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR2300C701S113012D003
Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 23.00

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2300C701S113012D003 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
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Percent Weight of PAHs and Biomarkers in SEKR2300C701S113012D003 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
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Percent Weight of PAHs and Biomarkers in SEKR2300C701S113012D003

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of Alkylated PAHs in SEKR2300C701S113012D003 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to detection limit and plotted dotted in grey.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2300C701S113012DX versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Reach: Kalamazoo River
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2300C701S113012DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 23.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2300C701S113012DX versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 23.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2300C701S113012DX

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR2300C701S113012DX versus Line 6B and other oils,
Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek

Nondetects set to zero and are plotted with open symbols.
2-Ring and the diagenic PAHs not included.

All available Kalamazoo River and Battle Creek background samples averaged.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:20:01 2013

DRAFTRevision date: March 14, 2013



0 2 4 6 8 10 12
Oily Kalamazoo River Background

0

2

4

6

8

10

12
S

E
K

R
23

00
C

70
1S

11
30

12
D

X
R2: 0.96
R2: 0.84
R2: 0.97
R2: 0.95

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 23.00

0 2 4 6 8 10 12
Oily Battle Creek

0

2

4

6

8

10

12

S
E

K
R

23
00

C
70

1S
11

30
12

D
X

R2: 0.71
R2: 0.79
R2: 0.93
R2: 0.99

0 2 4 6 8 10 12
Oily Kalamazoo R. Background and Battle Creek

0

2

4

6

8

10

12

S
E

K
R

23
00

C
70

1S
11

30
12

D
X

R2: 0.89
R2: 0.86
R2: 0.96
R2: 0.98

0 5 10 15
Non-Oily Kalamazoo River Background

0

5

10

15

S
E

K
R

23
00

C
70

1S
11

30
12

D
X

R2: 0.89
R2: 0.73
R2: 0.97
R2: 0.83

0 5 10 15 20
Non-Oily Battle Creek

0

5

10

15

20
S

E
K

R
23

00
C

70
1S

11
30

12
D

X
R2: 0.95
R2: 0.84
R2: 0.97
R2: 0.98

0 5 10 15
Non-Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

S
E

K
R

23
00

C
70

1S
11

30
12

D
X

R2: 0.93
R2: 0.80
R2: 0.98
R2: 0.93

O
ily

 B
ac

kg
ro

un
d

N
on

-O
ily

 B
ac

kg
ro

un
d

PAHs 3+ring, w/o Ret,Per

3 Ring
4 Ring
5+ Rings

Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR2300C701S113012DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR2300C701S113012DX versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR2300C701S113012DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR2400C701S072512DX versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR2400C701S072512DX

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR2400C701S072512DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Diagenic biomarkers included.

Oily samples collected from L012, C023, L020 and L021.
Nonoily samples collected from L010, R011, C019, R022, and R024.
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Concentration of PAHs and Biomarkers in SEKR2475C701S072512D004

Nondetects set to detection limit and plotted dotted in grey.
Diagenic compounds plotted in black.
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SEKR2475C701S072512D004
OLKR 1340L01 (Recovered Line 6B)

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 24.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2475C701S072512D004 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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CL-6B-072223-092710-JPS-KA-001-33_TOPPED

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 24.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2475C701S072512D004 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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SEKR2475C701S072512D004
Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 24.75

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2475C701S072512D004 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEKR2475C701S072512D004
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 24.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2475C701S072512D004 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR2475C701S072512D004
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 24.75

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2475C701S072512D004

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR2475C701S072512D004 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR2475C701S072512D004 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR2475C701S072512D004 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Enbridge Line 6B MP 608
Percent Weight of Alkylated PAHs in SEKR2475C701S072512D004 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Reach: Kalamazoo River
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2475C701S072512D007 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2475C701S072512D007 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 24.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2475C701S072512D007 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:20:58 2013

DRAFTRevision date: March 14, 2013



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR2475C701S072512D007
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 24.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2475C701S072512D007 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.
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Percent Weight of PAHs in SEKR2475C701S072512D007 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR2475C701S072512D007 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Enbridge Line 6B MP 608
Concentration of PAHs and Biomarkers in SEKR2475C701S072512DX

Nondetects set to detection limit and plotted dotted in grey.
Diagenic compounds plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 24.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2475C701S072512DX versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2475C701S072512DX versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 24.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2475C701S072512DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 24.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2475C701S072512DX versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 24.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2475C701S072512DX

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR2475C701S072512DX versus Line 6B and other oils,
Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek

Nondetects set to zero and are plotted with open symbols.
2-Ring and the diagenic PAHs not included.

All available Kalamazoo River and Battle Creek background samples averaged.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR2475C701S072512DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR2475C701S072512DX versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
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All available Kalamazoo River and Battle Creek background samples averaged.
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Nondetects set to zero and are plotted with open symbols.
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Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:21:27 2013

DRAFTRevision date: March 14, 2013



0 2 4 6 8 10
OLKR

0

2

4

6

8

10
S

E
K

R
24

75
C

70
1S

07
25

12
D

X
R2: 0.33
R2: 0.82
Slope: 0.30

0 2 4 6 8 10
Topped Cold Lake Crude

0

2

4

6

8

10

S
E

K
R

24
75

C
70

1S
07

25
12

D
X

R2: 0.33
R2: 0.82
Slope: 0.36

0 5 10 15
Alaska N. Slope Crude

0

5

10

15

S
E

K
R

24
75

C
70

1S
07

25
12

D
X

R2: 0.14
R2: 0.52
Slope: 0.10

0 5 10 15
Kalamazoo River Background

0

5

10

15

S
E

K
R

24
75

C
70

1S
07

25
12

D
X

R2: 0.82
R2: 0.53
Slope: 1.16

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 24.75

0 2 4 6 8 10
Battle Creek

0

2

4

6

8

10
S

E
K

R
24

75
C

70
1S

07
25

12
D

X
R2: 0.90
R2: 0.57
Slope: 0.61

0 2 4 6 8 10 12
Kalamazoo R. Background and Battle Creek

0

2

4

6

8

10

12

S
E

K
R

24
75

C
70

1S
07

25
12

D
X

R2: 0.91
R2: 0.57
Slope: 0.81

Biomarkers

Tricyclic Terpanes-Unmodified
Modified Tricyclic and Tetracyclic Terpanes
Low Concentration Light Hopanes
High Concentration Light Hopanes
Heavy Hopanes
Steranes and Rearranged Steranes
Triaromatic Steranes (TAS)

Enbridge Line 6B MP 608
Percent Weight of Biomarkers in SEKR2475C701S072512DX versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:21:29 2013

DRAFTRevision date: March 14, 2013



0 5 10 15 20
Oily Kalamazoo River Background

0

5

10

15

20
S

E
K

R
24

75
C

70
1S

07
25

12
D

X
R2: 0.70
R2: 0.39
Slope: 1.06

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 24.75

0 2 4 6 8 10 12
Oily Battle Creek

0

2

4

6

8

10

12

S
E

K
R

24
75

C
70

1S
07

25
12

D
X

R2: 0.80
R2: 0.55
Slope: 0.38

0 2 4 6 8 10 12
Oily Kalamazoo R. Background and Battle Creek

0

2

4

6

8

10

12

S
E

K
R

24
75

C
70

1S
07

25
12

D
X

R2: 0.86
R2: 0.55
Slope: 0.60

0 2 4 6 8 10 12 14
Non-Oily Kalamazoo River Background

0

2

4

6

8

10

12

14

S
E

K
R

24
75

C
70

1S
07

25
12

D
X

R2: 0.77
R2: 0.56
Slope: 1.10

0 2 4 6 8 10 12
Non-Oily Battle Creek

0

2

4

6

8

10

12
S

E
K

R
24

75
C

70
1S

07
25

12
D

X
R2: 0.91
R2: 0.60
Slope: 0.88

0 2 4 6 8 10 12
Non-Oily Kalamazoo R. Background and Battle Creek

0

2

4

6

8

10

12

S
E

K
R

24
75

C
70

1S
07

25
12

D
X

R2: 0.88
R2: 0.58
Slope: 0.98

Biomarkers
O

ily
 B

ac
kg

ro
un

d
N

on
-O

ily
 B

ac
kg

ro
un

d

Tricyclic Terpanes-Unmodified
Modified Tricyclic and Tetracyclic Terpanes
Low Concentration Light Hopanes
High Concentration Light Hopanes
Heavy Hopanes
Steranes and Rearranged Steranes
Triaromatic Steranes (TAS)

Enbridge Line 6B MP 608
Percent Weight of Biomarkers in SEKR2475C701S072512DX versus Oily and Non-Oily
Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek

Nondetects set to zero and are plotted with open symbols.
Diagenic biomarkers included.

Oily samples collected from L012, C023, L020 and L021.
Nonoily samples collected from L010, R011, C019, R022, and R024.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:21:31 2013

DRAFTRevision date: March 14, 2013



0 0.5 1 1.5
DBT3/PA3

0

0.5

1

1.5

2

2.5

D
B

T4
/P

A
4

Samples
Battle Creek River - Background
Kalamazoo River - Background
Talmadge Creek
Kalamazoo River (u/s Battle Creek)
Kalamazoo River (d/s Battle Creek)
Oil (Line 6B or similar)
SEKR2475C701S072512DX

End Members
Battle Creek River Background
Kalamazoo R. Background

Enbridge Line 6B MP 608
Cross Plot of Select Source Diagnostic Chemical Ratios in SEKR2475C701S072512DX

Mixing model intervals are 20 percent.
Topped CL is 100 percent.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_crossplot_select_Chem_ratios_Rapid_Response.pro Thu Mar 14 18:21:32 2013

DRAFTRevision date: March 14, 2013

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 24.75

0 0.5 1 1.5
DBT3/PA3

0

0.5

1

1.5

N
B

T3
/B

C
3

0 0.5 1 1.5
DBT3/PA3

0

0.2

0.4

0.6

0.8

1

1.2

1.4

Fl
uo

ra
nt

he
ne

/P
yr

en
e



0 0.2 0.4 0.6 0.8 1 1.2
DBT2/PA2

0

0.5

1

1.5

D
B

T3
/P

A
3

Samples
Battle Creek River - Background
Kalamazoo River - Background
Talmadge Creek
Kalamazoo River (u/s Battle Creek)
Kalamazoo River (d/s Battle Creek)
Oil (Line 6B or similar)
SEKR2475C701S072512DX

End Members
Battle Creek River Background
Kalamazoo R. Background

Enbridge Line 6B MP 608
Cross Plot of Select Source Diagnostic Chemical Ratios in SEKR2475C701S072512DX

Mixing model intervals are 20 percent.
Topped CL is 100 percent.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_crossplot_select_Chem_ratios_Rapid_Response.pro Thu Mar 14 18:21:32 2013

DRAFTRevision date: March 14, 2013

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 24.75

1x10-3 1x10-2 1x10-1 1x10 1x101 1x102
DBT3/Fluoranthene

1x10-3

1x10-2

1x10-1

1x10

1x101

1x102

D
B

T4
/P

yr
en

e

0 20 40 60 80
DBT3/Fluoranthene

0

5

10

15

D
B

T4
/P

yr
en

e



0 0.2 0.4 0.6 0.8
TAS2 / Hopane

0

0.2

0.4

0.6

0.8

1

1.2

TA
S

1 
/ T

A
S

2

Samples
Battle Creek River - Background
Kalamazoo River - Background
Talmadge Creek
Kalamazoo River (u/s Battle Creek)
Kalamazoo River (d/s Battle Creek)
Oil (Line 6B or similar)
SEKR2475C701S072512DX

End Members
Battle Creek River Background
Kalamazoo R. Background

Enbridge Line 6B MP 608
Cross Plot of Select Source Diagnostic Chemical Ratios in SEKR2475C701S072512DX

Mixing model intervals are 20 percent.
Topped CL is 100 percent.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_crossplot_select_Chem_ratios_Rapid_Response.pro Thu Mar 14 18:21:32 2013

DRAFTRevision date: March 14, 2013

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 24.75

0 0.2 0.4 0.6 0.8
TAS2 / Hopane

0

0.2

0.4

0.6

0.8

1

TA
S

1 
/ H

op
an

e

0 0.2 0.4 0.6 0.8
TAS2 / Hopane

0

1

2

3

4

TA
S

1 
/ T

30



0 0.2 0.4 0.6 0.8 1 1.2
TAS1 / TAS2

0

1

2

3

4

TA
S

1 
/ T

30

Samples
Battle Creek River - Background
Kalamazoo River - Background
Talmadge Creek
Kalamazoo River (u/s Battle Creek)
Kalamazoo River (d/s Battle Creek)
Oil (Line 6B or similar)
SEKR2475C701S072512DX

End Members
Battle Creek River Background
Kalamazoo R. Background

Enbridge Line 6B MP 608
Cross Plot of Select Source Diagnostic Chemical Ratios in SEKR2475C701S072512DX

Mixing model intervals are 20 percent.
Topped CL is 100 percent.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_crossplot_select_Chem_ratios_Rapid_Response.pro Thu Mar 14 18:21:32 2013

DRAFTRevision date: March 14, 2013

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 24.75

0 1 2 3
TAS2 / T30

0

1

2

3

4

TA
S

1 
/ T

30



0

1000

2000

3000

4000

5000

C
on

ce
nt

ra
tio

n 
(u

g/
K

g)

PAHs
D

0
D

1
D

2
D

3
D

4
B

T0
B

T1
B

T2
B

T3
B

T4 N
0

N
1

N
2

N
3

N
4 B

D
F

A
Y

A
E F0 F1 F2 F3

D
B

T0
D

B
T1

D
B

T2
D

B
T3

D
B

T4 P
0

A
0

P
A

1
P

A
2

P
A

3
P

A
4

R
E

T
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

P
E

R
D

A
IN

D
G

H
I

3-
P

1
2-

P
1

2-
A

1
9/

4-
P

1
1-

P
1

Total PAH = 42280.9 ug/Kg
Total PAH (17PP) = 26498.9 ug/Kg

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 25.25

0

200

400

600

800

1000

C
on

ce
nt

ra
tio

n 
(u

g/
K

g)

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Total Biomarker = 10507.4 ug/Kg

Data included have not been validated
Corrected biomarker results used in all analyses

Revision date: March 14, 2013

Enbridge Line 6B MP 608
Concentration of PAHs and Biomarkers in SEKR2525C701D112912D006

Nondetects set to detection limit and plotted dotted in grey.
Diagenic compounds plotted in black.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:21:35 2013

DRAFT



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR2525C701D112912D006
OLKR 1340L01 (Recovered Line 6B)

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 25.25

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2525C701D112912D006 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2525C701D112912D006 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
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Percent Weight of PAHs and Biomarkers in SEKR2525C701D112912D006 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Nondetects set to detection limit and plotted dotted in grey.
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All available Kalamazoo River and Battle Creek background samples averaged.
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Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of Alkylated PAHs in SEKR2525C701D112912D006 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR2525C701S112912D006 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR2525C701S112912D006 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR2525C701S112912D006

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:22:05 2013

DRAFTRevision date: March 14, 2013



0 5 10 15 20
Oily Kalamazoo River Background

0

5

10

15

20
S

E
K

R
25

25
C

70
1S

11
29

12
D

00
6

R2: 0.88
R2: 0.90
R2: 0.91

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 25.25

0 5 10 15 20
Oily Battle Creek

0

5

10

15

20

S
E

K
R

25
25

C
70

1S
11

29
12

D
00

6

R2: 0.41
R2: 0.83
R2: 0.85

0 5 10 15 20
Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

20

S
E

K
R

25
25

C
70

1S
11

29
12

D
00

6

R2: 0.74
R2: 0.91
R2: 0.91

0 5 10 15 20 25 30
Non-Oily Kalamazoo River Background

0

5

10

15

20

25

30

S
E

K
R

25
25

C
70

1S
11

29
12

D
00

6

R2: 0.87
R2: 0.78
R2: 0.95

0 5 10 15 20 25
Non-Oily Battle Creek

0

5

10

15

20

25
S

E
K

R
25

25
C

70
1S

11
29

12
D

00
6

R2: 0.95
R2: 0.98
R2: 0.94

0 5 10 15 20 25
Non-Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

20

25

S
E

K
R

25
25

C
70

1S
11

29
12

D
00

6

R2: 0.93
R2: 0.89
R2: 0.96

Alkylated PAHs
O

ily
 B

ac
kg

ro
un

d
N

on
-O

ily
 B

ac
kg

ro
un

d

3 Ring
4 Ring

Enbridge Line 6B MP 608
Percent Weight of Alkylated PAHs in SEKR2525C701S112912D006 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
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Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2525C701S112912D012 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 25.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2525C701S112912D012 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 25.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2525C701S112912D012 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 25.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2525C701S112912D012

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR2525C701S112912D012 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR2525C701S112912D012 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR2525C701S112912D012 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR2525C701S112912D012 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR2525C701S112912DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR2525C701S112912DX versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Mile Post: 25.25
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Percent Weight of PAHs and Biomarkers in SEKR2525C701S112912DX

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Nondetects set to zero and are plotted with open symbols.
2-Ring and the diagenic PAHs not included.

All available Kalamazoo River and Battle Creek background samples averaged.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR2525C701S112912DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR2525C701S112912DX versus OLKR,
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Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR2525C701S112912DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:22:47 2013

DRAFTRevision date: March 14, 2013



0 2 4 6 8 10
OLKR

0

2

4

6

8

10
S

E
K

R
25

25
C

70
1S

11
29

12
D

X
R2: 0.51
R2: 0.14
Slope: 0.15

0 2 4 6 8 10
Topped Cold Lake Crude

0

2

4

6

8

10

S
E

K
R

25
25

C
70

1S
11

29
12

D
X

R2: 0.51
R2: 0.13
Slope: 0.18

0 5 10 15
Alaska N. Slope Crude

0

5

10

15

S
E

K
R

25
25

C
70

1S
11

29
12

D
X

R2: 0.21
R2: 0.00
Slope: 0.01

0 5 10 15
Kalamazoo River Background

0

5

10

15

S
E

K
R

25
25

C
70

1S
11

29
12

D
X

R2: 0.72
R2: 0.99
Slope: 1.95

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 25.25

0 2 4 6 8 10 12
Battle Creek

0

2

4

6

8

10

12
S

E
K

R
25

25
C

70
1S

11
29

12
D

X
R2: 0.86
R2: 0.96
Slope: 0.97

0 2 4 6 8 10 12
Kalamazoo R. Background and Battle Creek

0

2

4

6

8

10

12

S
E

K
R

25
25

C
70

1S
11

29
12

D
X

R2: 0.83
R2: 0.99
Slope: 1.31

Biomarkers

Tricyclic Terpanes-Unmodified
Modified Tricyclic and Tetracyclic Terpanes
Low Concentration Light Hopanes
High Concentration Light Hopanes
Heavy Hopanes
Steranes and Rearranged Steranes
Triaromatic Steranes (TAS)

Enbridge Line 6B MP 608
Percent Weight of Biomarkers in SEKR2525C701S112912DX versus OLKR,
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Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Nondetects set to zero and are plotted with open symbols.
Diagenic biomarkers included.

Oily samples collected from L012, C023, L020 and L021.
Nonoily samples collected from L010, R011, C019, R022, and R024.
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OLKR 1340L01 (Recovered Line 6B)

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 26.21
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2621R015S022312D004 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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CL-6B-072223-092710-JPS-KA-001-33_TOPPED

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 26.21
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2621R015S022312D004 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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SEKR2621R015S022312D004
Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 26.21
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2621R015S022312D004 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEKR2621R015S022312D004
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 26.21
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2621R015S022312D004 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR2621R015S022312D004
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 26.21
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2621R015S022312D004

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR2621R015S022312D004 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR2621R015S022312D004 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR2621R015S022312D004 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR2621R015S022312D004 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR2625C701S112912D006 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
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Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2625C701S112912D006 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 26.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2625C701S112912D006 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 26.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2625C701S112912D006 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
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Percent Weight of PAHs in SEKR2625C701S112912D006 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR2625C701S112912D006 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to detection limit and plotted dotted in grey.
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OLKR 1340L01 (Recovered Line 6B)

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 26.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2625C701S112912D011 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2625C701S112912D011 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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SEKR2625C701S112912D011
Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 26.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2625C701S112912D011 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEKR2625C701S112912D011
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 26.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2625C701S112912D011 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR2625C701S112912D011
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 26.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2625C701S112912D011

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR2625C701S112912D011 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR2625C701S112912D011 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR2625C701S112912D011 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR2625C701S112912D011 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR2625C701S112912DX versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2625C701S112912DX versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2625C701S112912DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2625C701S112912DX versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Reach: Kalamazoo River
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Percent Weight of PAHs and Biomarkers in SEKR2625C701S112912DX

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR2625C701S112912DX versus Line 6B and other oils,
Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek

Nondetects set to zero and are plotted with open symbols.
2-Ring and the diagenic PAHs not included.

All available Kalamazoo River and Battle Creek background samples averaged.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR2625C701S112912DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR2625C701S112912DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:24:09 2013

DRAFTRevision date: March 14, 2013



0 5 10 15 20
Oily Kalamazoo River Background

0

5

10

15

20
S

E
K

R
26

25
C

70
1S

11
29

12
D

X
R2: 0.74
R2: 0.82
Slope: 2.08

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 26.25

0 2 4 6 8 10 12
Oily Battle Creek

0

2

4

6

8

10

12

S
E

K
R

26
25

C
70

1S
11

29
12

D
X

R2: 0.88
R2: 0.97
Slope: 0.68

0 2 4 6 8 10 12
Oily Kalamazoo R. Background and Battle Creek

0

2

4

6

8

10

12

S
E

K
R

26
25

C
70

1S
11

29
12

D
X

R2: 0.92
R2: 1.00
Slope: 1.09

0 2 4 6 8 10 12 14
Non-Oily Kalamazoo River Background

0

2

4

6

8

10

12

14

S
E

K
R

26
25

C
70

1S
11

29
12

D
X

R2: 0.60
R2: 0.99
Slope: 1.99

0 2 4 6 8 10 12
Non-Oily Battle Creek

0

2

4

6

8

10

12
S

E
K

R
26

25
C

70
1S

11
29

12
D

X
R2: 0.85
R2: 0.97
Slope: 1.51

0 2 4 6 8 10 12
Non-Oily Kalamazoo R. Background and Battle Creek

0

2

4

6

8

10

12

S
E

K
R

26
25

C
70

1S
11

29
12

D
X

R2: 0.74
R2: 0.98
Slope: 1.72

Biomarkers
O

ily
 B

ac
kg

ro
un

d
N

on
-O

ily
 B

ac
kg

ro
un

d

Tricyclic Terpanes-Unmodified
Modified Tricyclic and Tetracyclic Terpanes
Low Concentration Light Hopanes
High Concentration Light Hopanes
Heavy Hopanes
Steranes and Rearranged Steranes
Triaromatic Steranes (TAS)

Enbridge Line 6B MP 608
Percent Weight of Biomarkers in SEKR2625C701S112912DX versus Oily and Non-Oily
Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
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Oily samples collected from L012, C023, L020 and L021.
Nonoily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:24:17 2013

DRAFTRevision date: March 14, 2013



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR2625C702S112912D005
Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 26.25

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4
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Percent Weight of PAHs and Biomarkers in SEKR2625C702S112912D005 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 26.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2625C702S112912D005 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 26.25
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Percent Weight of PAHs and Biomarkers in SEKR2625C702S112912D005

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:24:27 2013

DRAFTRevision date: March 14, 2013



0 2 4 6 8 10
OLKR

0

2

4

6

8

10
S

E
K

R
26

25
C

70
2S

11
29

12
D

00
5

R2: 0.45
R2: 0.44
Slope: 0.28

0 2 4 6 8 10
Topped Cold Lake Crude

0

2

4

6

8

10

S
E

K
R

26
25

C
70

2S
11

29
12

D
00

5

R2: 0.45
R2: 0.43
Slope: 0.33

0 5 10 15
Alaska N. Slope Crude

0

5

10

15

S
E

K
R

26
25

C
70

2S
11

29
12

D
00

5

R2: 0.21
R2: 0.12
Slope: 0.06

0 5 10 15
Kalamazoo River Background

0

5

10

15

S
E

K
R

26
25

C
70

2S
11

29
12

D
00

5

R2: 0.78
R2: 0.88
Slope: 1.88

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 26.25

0 2 4 6 8 10
Battle Creek

0

2

4

6

8

10
S

E
K

R
26

25
C

70
2S

11
29

12
D

00
5

R2: 0.91
R2: 0.94
Slope: 0.99

0 2 4 6 8 10 12
Kalamazoo R. Background and Battle Creek

0

2

4

6

8

10

12

S
E

K
R

26
25

C
70

2S
11

29
12

D
00

5

R2: 0.90
R2: 0.93
Slope: 1.32

Biomarkers

Tricyclic Terpanes-Unmodified
Modified Tricyclic and Tetracyclic Terpanes
Low Concentration Light Hopanes
High Concentration Light Hopanes
Heavy Hopanes
Steranes and Rearranged Steranes
Triaromatic Steranes (TAS)

Enbridge Line 6B MP 608
Percent Weight of Biomarkers in SEKR2625C702S112912D005 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Mile Post: 26.25

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2625C702S112912D010 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2625C702S112912D010 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 26.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2625C702S112912D010 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 26.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2625C702S112912D010

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR2625C702S112912D010 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR2625C702S112912D010 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR2625C702S112912D010 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR2625C702S112912D010 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR2625C702S112912DX versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:24:57 2013

DRAFTRevision date: March 14, 2013



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR2625C702S112912DX
Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 26.25

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2625C702S112912DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2625C702S112912DX versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 26.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2625C702S112912DX

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:25:00 2013

DRAFTRevision date: March 14, 2013



0 2 4 6 8 10
OLKR

0

2

4

6

8

10
S

E
K

R
26

25
C

70
2S

11
29

12
D

X
R2: 0.18
R2: 0.00
R2: 0.36
R2: 0.34

0 2 4 6 8 10
Topped Cold Lake Crude

0

2

4

6

8

10

S
E

K
R

26
25

C
70

2S
11

29
12

D
X

R2: 0.19
R2: 0.00
R2: 0.36
R2: 0.28

0 2 4 6 8 10
Alaska N. Slope Crude

0

2

4

6

8

10

S
E

K
R

26
25

C
70

2S
11

29
12

D
X

R2: 0.19
R2: 0.09
R2: 0.37
R2: 0.37

0 5 10 15
Kalamazoo River Background

0

5

10

15

S
E

K
R

26
25

C
70

2S
11

29
12

D
X

R2: 0.82
R2: 0.91
R2: 0.91
R2: 0.55

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 26.25

0 5 10 15
Battle Creek

0

5

10

15
S

E
K

R
26

25
C

70
2S

11
29

12
D

X
R2: 0.81
R2: 0.94
R2: 0.90
R2: 0.74

0 5 10 15
Kalamazoo R. Background and Battle Creek

0

5

10

15

S
E

K
R

26
25

C
70

2S
11

29
12

D
X

R2: 0.82
R2: 0.95
R2: 0.91
R2: 0.65

PAHs 3+ring, w/o Ret,Per

3 Ring
4 Ring
5+ Rings

Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR2625C702S112912DX versus Line 6B and other oils,
Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek

Nondetects set to zero and are plotted with open symbols.
2-Ring and the diagenic PAHs not included.

All available Kalamazoo River and Battle Creek background samples averaged.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:25:01 2013

DRAFTRevision date: March 14, 2013



0 2 4 6 8 10 12
Oily Kalamazoo River Background

0

2

4

6

8

10

12
S

E
K

R
26

25
C

70
2S

11
29

12
D

X
R2: 0.86
R2: 0.87
R2: 0.91
R2: 0.65

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 26.25

0 2 4 6 8 10 12
Oily Battle Creek

0

2

4

6

8

10

12

S
E

K
R

26
25

C
70

2S
11

29
12

D
X

R2: 0.58
R2: 0.61
R2: 0.85
R2: 0.83

0 2 4 6 8 10 12
Oily Kalamazoo R. Background and Battle Creek

0

2

4

6

8

10

12

S
E

K
R

26
25

C
70

2S
11

29
12

D
X

R2: 0.77
R2: 0.75
R2: 0.89
R2: 0.72

0 5 10 15
Non-Oily Kalamazoo River Background

0

5

10

15

S
E

K
R

26
25

C
70

2S
11

29
12

D
X

R2: 0.76
R2: 0.87
R2: 0.90
R2: 0.45

0 5 10 15 20
Non-Oily Battle Creek

0

5

10

15

20
S

E
K

R
26

25
C

70
2S

11
29

12
D

X
R2: 0.85
R2: 0.95
R2: 0.91
R2: 0.71

0 5 10 15
Non-Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

S
E

K
R

26
25

C
70

2S
11

29
12

D
X

R2: 0.82
R2: 0.93
R2: 0.91
R2: 0.60

O
ily

 B
ac

kg
ro

un
d

N
on

-O
ily

 B
ac

kg
ro

un
d

PAHs 3+ring, w/o Ret,Per

3 Ring
4 Ring
5+ Rings

Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR2625C702S112912DX versus Oily and Non-Oily
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Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR2625C702S112912DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:25:09 2013

DRAFTRevision date: March 14, 2013



0 5 10 15 20
Oily Kalamazoo River Background

0

5

10

15

20
S

E
K

R
26

25
C

70
2S

11
29

12
D

X
R2: 0.71
R2: 0.72
Slope: 2.01

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 26.25

0 2 4 6 8 10 12
Oily Battle Creek

0

2

4

6

8

10

12

S
E

K
R

26
25

C
70

2S
11

29
12

D
X

R2: 0.91
R2: 1.00
Slope: 0.71

0 2 4 6 8 10 12
Oily Kalamazoo R. Background and Battle Creek

0

2

4

6

8

10

12

S
E

K
R

26
25

C
70

2S
11

29
12

D
X

R2: 0.91
R2: 0.99
Slope: 1.12

0 2 4 6 8 10 12 14
Non-Oily Kalamazoo River Background

0

2

4

6

8

10

12

14

S
E

K
R

26
25

C
70

2S
11

29
12

D
X

R2: 0.61
R2: 1.00
Slope: 2.06

0 2 4 6 8 10 12
Non-Oily Battle Creek

0

2

4

6

8

10

12
S

E
K

R
26

25
C

70
2S

11
29

12
D

X
R2: 0.88
R2: 1.00
Slope: 1.58

0 2 4 6 8 10 12
Non-Oily Kalamazoo R. Background and Battle Creek

0

2

4

6

8

10

12

S
E

K
R

26
25

C
70

2S
11

29
12

D
X

R2: 0.76
R2: 1.00
Slope: 1.79

Biomarkers
O

ily
 B

ac
kg

ro
un

d
N

on
-O

ily
 B

ac
kg

ro
un

d

Tricyclic Terpanes-Unmodified
Modified Tricyclic and Tetracyclic Terpanes
Low Concentration Light Hopanes
High Concentration Light Hopanes
Heavy Hopanes
Steranes and Rearranged Steranes
Triaromatic Steranes (TAS)

Enbridge Line 6B MP 608
Percent Weight of Biomarkers in SEKR2625C702S112912DX versus Oily and Non-Oily
Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
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Oily samples collected from L012, C023, L020 and L021.
Nonoily samples collected from L010, R011, C019, R022, and R024.
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SEKR2725C701S072712D007
OLKR 1340L01 (Recovered Line 6B)

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 27.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2725C701S072712D007 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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SEKR2725C701S072712D007
CL-6B-072223-092710-JPS-KA-001-33_TOPPED

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 27.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2725C701S072712D007 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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SEKR2725C701S072712D007
Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 27.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2725C701S072712D007 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEKR2725C701S072712D007
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 27.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2725C701S072712D007 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR2725C701S072712D007
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 27.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2725C701S072712D007

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR2725C701S072712D007 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR2725C701S072712D007 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR2725C701S072712D007 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Enbridge Line 6B MP 608
Percent Weight of Alkylated PAHs in SEKR2725C701S072712D007 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2725C701S072712DX versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2725C701S072712DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:25:47 2013

DRAFTRevision date: March 14, 2013



0 5 10 15
OLKR

0

5

10

15
S

E
K

R
27

25
C

70
1S

07
27

12
D

X
R2: 0.25
R2: 0.21
Slope: 0.12

0 5 10 15
Topped Cold Lake Crude

0

5

10

15

S
E

K
R

27
25

C
70

1S
07

27
12

D
X

R2: 0.25
R2: 0.20
Slope: 0.14

0 5 10 15
Alaska N. Slope Crude

0

5

10

15

S
E

K
R

27
25

C
70

1S
07

27
12

D
X

R2: 0.08
R2: 0.01
Slope: 0.01

0 5 10 15
Kalamazoo River Background

0

5

10

15

S
E

K
R

27
25

C
70

1S
07

27
12

D
X

R2: 0.69
R2: 0.93
Slope: 1.20

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 27.25

0 5 10 15
Battle Creek

0

5

10

15
S

E
K

R
27

25
C

70
1S

07
27

12
D

X
R2: 0.55
R2: 1.00
Slope: 0.63

0 5 10 15
Kalamazoo R. Background and Battle Creek

0

5

10

15

S
E

K
R

27
25

C
70

1S
07

27
12

D
X

R2: 0.67
R2: 0.99
Slope: 0.84

Biomarkers

Tricyclic Terpanes-Unmodified
Modified Tricyclic and Tetracyclic Terpanes
Low Concentration Light Hopanes
High Concentration Light Hopanes
Heavy Hopanes
Steranes and Rearranged Steranes
Triaromatic Steranes (TAS)

Enbridge Line 6B MP 608
Percent Weight of Biomarkers in SEKR2725C701S072712DX versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:25:49 2013

DRAFTRevision date: March 14, 2013



0 5 10 15 20
Oily Kalamazoo River Background

0

5

10

15

20
S

E
K

R
27

25
C

70
1S

07
27

12
D

X
R2: 0.90
R2: 0.65
Slope: 1.08

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 27.25

0 5 10 15
Oily Battle Creek

0

5

10

15

S
E

K
R

27
25

C
70

1S
07

27
12

D
X

R2: 0.50
R2: 1.00
Slope: 0.40

0 5 10 15
Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

S
E

K
R

27
25

C
70

1S
07

27
12

D
X

R2: 0.84
R2: 0.97
Slope: 0.63

0 5 10 15
Non-Oily Kalamazoo River Background

0

5

10

15

S
E

K
R

27
25

C
70

1S
07

27
12

D
X

R2: 0.51
R2: 0.99
Slope: 1.16

0 5 10 15
Non-Oily Battle Creek

0

5

10

15
S

E
K

R
27

25
C

70
1S

07
27

12
D

X
R2: 0.55
R2: 1.00
Slope: 0.89

0 5 10 15
Non-Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

S
E

K
R

27
25

C
70

1S
07

27
12

D
X

R2: 0.56
R2: 0.99
Slope: 1.01

Biomarkers
O

ily
 B

ac
kg

ro
un

d
N

on
-O

ily
 B

ac
kg

ro
un

d

Tricyclic Terpanes-Unmodified
Modified Tricyclic and Tetracyclic Terpanes
Low Concentration Light Hopanes
High Concentration Light Hopanes
Heavy Hopanes
Steranes and Rearranged Steranes
Triaromatic Steranes (TAS)

Enbridge Line 6B MP 608
Percent Weight of Biomarkers in SEKR2725C701S072712DX versus Oily and Non-Oily
Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek

Nondetects set to zero and are plotted with open symbols.
Diagenic biomarkers included.

Oily samples collected from L012, C023, L020 and L021.
Nonoily samples collected from L010, R011, C019, R022, and R024.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:25:51 2013

DRAFTRevision date: March 14, 2013



0 0.5 1 1.5
DBT3/PA3

0

0.5

1

1.5

2

2.5

D
B

T4
/P

A
4

Samples
Battle Creek River - Background
Kalamazoo River - Background
Talmadge Creek
Kalamazoo River (u/s Battle Creek)
Kalamazoo River (d/s Battle Creek)
Oil (Line 6B or similar)
SEKR2725C701S072712DX

End Members
Battle Creek River Background
Kalamazoo R. Background

Enbridge Line 6B MP 608
Cross Plot of Select Source Diagnostic Chemical Ratios in SEKR2725C701S072712DX

Mixing model intervals are 20 percent.
Topped CL is 100 percent.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_crossplot_select_Chem_ratios_Rapid_Response.pro Thu Mar 14 18:25:52 2013

DRAFTRevision date: March 14, 2013

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 27.25

0 0.5 1 1.5
DBT3/PA3

0

0.5

1

1.5

N
B

T3
/B

C
3

0 0.5 1 1.5
DBT3/PA3

0

0.2

0.4

0.6

0.8

1

1.2

1.4

Fl
uo

ra
nt

he
ne

/P
yr

en
e



0 0.2 0.4 0.6 0.8 1 1.2
DBT2/PA2

0

0.5

1

1.5

D
B

T3
/P

A
3

Samples
Battle Creek River - Background
Kalamazoo River - Background
Talmadge Creek
Kalamazoo River (u/s Battle Creek)
Kalamazoo River (d/s Battle Creek)
Oil (Line 6B or similar)
SEKR2725C701S072712DX

End Members
Battle Creek River Background
Kalamazoo R. Background

Enbridge Line 6B MP 608
Cross Plot of Select Source Diagnostic Chemical Ratios in SEKR2725C701S072712DX

Mixing model intervals are 20 percent.
Topped CL is 100 percent.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_crossplot_select_Chem_ratios_Rapid_Response.pro Thu Mar 14 18:25:52 2013

DRAFTRevision date: March 14, 2013

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 27.25

1x10-3 1x10-2 1x10-1 1x10 1x101 1x102
DBT3/Fluoranthene

1x10-3

1x10-2

1x10-1

1x10

1x101

1x102

D
B

T4
/P

yr
en

e

0 20 40 60 80
DBT3/Fluoranthene

0

5

10

15

D
B

T4
/P

yr
en

e



0 0.2 0.4 0.6 0.8
TAS2 / Hopane

0

0.2

0.4

0.6

0.8

1

1.2

TA
S

1 
/ T

A
S

2

Samples
Battle Creek River - Background
Kalamazoo River - Background
Talmadge Creek
Kalamazoo River (u/s Battle Creek)
Kalamazoo River (d/s Battle Creek)
Oil (Line 6B or similar)
SEKR2725C701S072712DX

End Members
Battle Creek River Background
Kalamazoo R. Background

Enbridge Line 6B MP 608
Cross Plot of Select Source Diagnostic Chemical Ratios in SEKR2725C701S072712DX

Mixing model intervals are 20 percent.
Topped CL is 100 percent.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_crossplot_select_Chem_ratios_Rapid_Response.pro Thu Mar 14 18:25:52 2013

DRAFTRevision date: March 14, 2013

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 27.25

0 0.2 0.4 0.6 0.8
TAS2 / Hopane

0

0.2

0.4

0.6

0.8

1

TA
S

1 
/ H

op
an

e

0 0.2 0.4 0.6 0.8
TAS2 / Hopane

0

1

2

3

4

TA
S

1 
/ T

30



0 0.2 0.4 0.6 0.8 1 1.2
TAS1 / TAS2

0

1

2

3

4

TA
S

1 
/ T

30

Samples
Battle Creek River - Background
Kalamazoo River - Background
Talmadge Creek
Kalamazoo River (u/s Battle Creek)
Kalamazoo River (d/s Battle Creek)
Oil (Line 6B or similar)
SEKR2725C701S072712DX

End Members
Battle Creek River Background
Kalamazoo R. Background

Enbridge Line 6B MP 608
Cross Plot of Select Source Diagnostic Chemical Ratios in SEKR2725C701S072712DX

Mixing model intervals are 20 percent.
Topped CL is 100 percent.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_crossplot_select_Chem_ratios_Rapid_Response.pro Thu Mar 14 18:25:52 2013

DRAFTRevision date: March 14, 2013

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 27.25

0 1 2 3
TAS2 / T30

0

1

2

3

4

TA
S

1 
/ T

30



0

50

100

150

200

250

C
on

ce
nt

ra
tio

n 
(u

g/
K

g)

PAHs
D

0
D

1
D

2
D

3
D

4
B

T0
B

T1
B

T2
B

T3
B

T4 N
0

N
1

N
2

N
3

N
4 B

D
F

A
Y

A
E F0 F1 F2 F3

D
B

T0
D

B
T1

D
B

T2
D

B
T3

D
B

T4 P
0

A
0

P
A

1
P

A
2

P
A

3
P

A
4

R
E

T
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

P
E

R
D

A
IN

D
G

H
I

3-
P

1
2-

P
1

2-
A

1
9/

4-
P

1
1-

P
1

Total PAH = 1742.3 ug/Kg
Total PAH (17PP) = 760.9 ug/Kg

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 27.50

0

500

1000

1500

2000

C
on

ce
nt

ra
tio

n 
(u

g/
K

g)

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Total Biomarker = 4207.5 ug/Kg

Data included have not been validated
Corrected biomarker results used in all analyses

Revision date: March 14, 2013

Enbridge Line 6B MP 608
Concentration of PAHs and Biomarkers in SEKR2750C701S112912D006

Nondetects set to detection limit and plotted dotted in grey.
Diagenic compounds plotted in black.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:25:55 2013

DRAFT



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR2750C701S112912D006
OLKR 1340L01 (Recovered Line 6B)
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Percent Weight of PAHs and Biomarkers in SEKR2750C701S112912D006 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
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Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR2750C701S112912D006 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2750C701S112912D006 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 27.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2750C701S112912D006 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 27.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2750C701S112912D006

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR2750C701S112912D006 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR2750C701S112912D006 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR2750C701S112912D006 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR2750C701S112912D006 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR2750C701S112912D011 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Mile Post: 27.50

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a

^

T2
6

T2
7

T3
0

T3
1

T3
2

T3
3

T3
4

T3
5

S
4

S
5

S
8

S
12

S
17

S
18

S
19

S
20

S
24

S
25

S
28

S
14

S
15

S
22

S
23

S
26

S
27

TA
S

1

TA
S

2

TA
S

3

TA
S

4

Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2750C701S112912D011 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 27.50
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Percent Weight of PAHs and Biomarkers in SEKR2750C701S112912D011

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR2750C701S112912D011 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR2750C701S112912D011 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:26:25 2013

DRAFTRevision date: March 14, 2013



0 5 10 15 20
Oily Kalamazoo River Background

0

5

10

15

20
S

E
K

R
27

50
C

70
1S

11
29

12
D

01
1

R2: 0.63
R2: 0.71
R2: 0.65

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 27.50

0 2 4 6 8 10 12
Oily Battle Creek

0

2

4

6

8

10

12

S
E

K
R

27
50

C
70

1S
11

29
12

D
01

1

R2: 0.55
R2: 0.83
R2: 0.52

0 5 10 15
Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

S
E

K
R

27
50

C
70

1S
11

29
12

D
01

1

R2: 0.68
R2: 0.80
R2: 0.61

0 5 10 15 20 25 30
Non-Oily Kalamazoo River Background

0

5

10

15

20

25

30

S
E

K
R

27
50

C
70

1S
11

29
12

D
01

1

R2: 0.48
R2: 0.38
R2: 0.53

0 5 10 15 20 25
Non-Oily Battle Creek

0

5

10

15

20

25
S

E
K

R
27

50
C

70
1S

11
29

12
D

01
1

R2: 0.49
R2: 0.63
R2: 0.52

0 5 10 15 20 25
Non-Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

20

25

S
E

K
R

27
50

C
70

1S
11

29
12

D
01

1

R2: 0.50
R2: 0.49
R2: 0.54

Alkylated PAHs
O

ily
 B

ac
kg

ro
un

d
N

on
-O

ily
 B

ac
kg

ro
un

d

3 Ring
4 Ring

Enbridge Line 6B MP 608
Percent Weight of Alkylated PAHs in SEKR2750C701S112912D011 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:26:29 2013

DRAFTRevision date: March 14, 2013



0 5 10 15 20 25 30
Oily Kalamazoo River Background

0

5

10

15

20

25

30
S

E
K

R
27

50
C

70
1S

11
29

12
D

01
1

R2: 0.65
R2: 0.74
Slope: 1.53

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 27.50

0 5 10 15 20 25 30
Oily Battle Creek

0

5

10

15

20

25

30

S
E

K
R

27
50

C
70

1S
11

29
12

D
01

1

R2: 0.27
R2: 0.88
Slope: 0.50

0 5 10 15 20 25 30
Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

20

25

30

S
E

K
R

27
50

C
70

1S
11

29
12

D
01

1

R2: 0.55
R2: 0.90
Slope: 0.80

0 5 10 15 20 25 30
Non-Oily Kalamazoo River Background

0

5

10

15

20

25

30

S
E

K
R

27
50

C
70

1S
11

29
12

D
01

1

R2: 0.67
R2: 0.90
Slope: 1.46

0 5 10 15 20 25 30
Non-Oily Battle Creek

0

5

10

15

20

25

30
S

E
K

R
27

50
C

70
1S

11
29

12
D

01
1

R2: 0.51
R2: 0.85
Slope: 1.09

0 5 10 15 20 25 30
Non-Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

20

25

30

S
E

K
R

27
50

C
70

1S
11

29
12

D
01

1

R2: 0.63
R2: 0.87
Slope: 1.26

Biomarkers
O

ily
 B

ac
kg

ro
un

d
N

on
-O

ily
 B

ac
kg

ro
un

d

Tricyclic Terpanes-Unmodified
Modified Tricyclic and Tetracyclic Terpanes
Low Concentration Light Hopanes
High Concentration Light Hopanes
Heavy Hopanes
Steranes and Rearranged Steranes
Triaromatic Steranes (TAS)

Enbridge Line 6B MP 608
Percent Weight of Biomarkers in SEKR2750C701S112912D011 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
Oily samples collected from L012, C023, L020 and L021.

Nonoily samples collected from L010, R011, C019, R022, and R024.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:26:31 2013

DRAFTRevision date: March 14, 2013



0 0.5 1 1.5
DBT3/PA3

0

0.5

1

1.5

2

2.5

D
B

T4
/P

A
4

Samples
Battle Creek River - Background
Kalamazoo River - Background
Talmadge Creek
Kalamazoo River (u/s Battle Creek)
Kalamazoo River (d/s Battle Creek)
Oil (Line 6B or similar)
SEKR2750C701S112912D011

End Members
Battle Creek River Background
Kalamazoo R. Background

Enbridge Line 6B MP 608
Cross Plot of Select Source Diagnostic Chemical Ratios in SEKR2750C701S112912D011

Mixing model intervals are 20 percent.
Topped CL is 100 percent.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_crossplot_select_Chem_ratios_Rapid_Response.pro Thu Mar 14 18:26:32 2013

DRAFTRevision date: March 14, 2013

Matrix: Bulk Sediment
Reach: Kalamazoo River
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Nondetects set to detection limit and plotted dotted in grey.
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Reach: Kalamazoo River
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Percent Weight of PAHs and Biomarkers in SEKR2750C701S112912D016 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 27.50
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Percent Weight of PAHs and Biomarkers in SEKR2750C701S112912D016 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 27.50
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Percent Weight of PAHs and Biomarkers in SEKR2750C701S112912D016

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR2750C701S112912D016 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR2750C701S112912D016 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Reach: Kalamazoo River
Mile Post: 27.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2750C701S112912DX versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 27.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2750C701S112912DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 27.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2750C701S112912DX versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 27.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2750C701S112912DX

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR2750C701S112912DX versus Line 6B and other oils,
Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek

Nondetects set to zero and are plotted with open symbols.
2-Ring and the diagenic PAHs not included.

All available Kalamazoo River and Battle Creek background samples averaged.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR2750C701S112912DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR2750C701S112912DX versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR2750C701S112912DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:27:06 2013

DRAFTRevision date: March 14, 2013



0 10 20 30 40 50
OLKR

0

10

20

30

40

50
S

E
K

R
27

50
C

70
1S

11
29

12
D

X
R2: 0.00
R2: 0.74
Slope: -0.10

0 10 20 30 40 50
Topped Cold Lake Crude

0

10

20

30

40

50

S
E

K
R

27
50

C
70

1S
11

29
12

D
X

R2: 0.00
R2: 0.71
Slope: -0.11

0 10 20 30 40 50
Alaska N. Slope Crude

0

10

20

30

40

50

S
E

K
R

27
50

C
70

1S
11

29
12

D
X

R2: 0.00
R2: 0.59
Slope: -0.04

0 10 20 30 40 50 60
Kalamazoo River Background

0

10

20

30

40

50

60

S
E

K
R

27
50

C
70

1S
11

29
12

D
X

R2: 0.54
R2: 0.00
Slope: -0.03

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 27.50

0 10 20 30 40 50 60
Battle Creek

0

10

20

30

40

50

60
S

E
K

R
27

50
C

70
1S

11
29

12
D

X
R2: 0.19
R2: 0.07
Slope: -0.07

0 10 20 30 40 50 60
Kalamazoo R. Background and Battle Creek

0

10

20

30

40

50

60

S
E

K
R

27
50

C
70

1S
11

29
12

D
X

R2: 0.39
R2: 0.04
Slope: -0.07

Biomarkers

Tricyclic Terpanes-Unmodified
Modified Tricyclic and Tetracyclic Terpanes
Low Concentration Light Hopanes
High Concentration Light Hopanes
Heavy Hopanes
Steranes and Rearranged Steranes
Triaromatic Steranes (TAS)

Enbridge Line 6B MP 608
Percent Weight of Biomarkers in SEKR2750C701S112912DX versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
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Diagenic biomarkers included.
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Nondetects set to detection limit and plotted dotted in grey.
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Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR2750C702S113012D005 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR2750C702S113012D005 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 27.50

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a

^

T2
6

T2
7

T3
0

T3
1

T3
2

T3
3

T3
4

T3
5

S
4

S
5

S
8

S
12

S
17

S
18

S
19

S
20

S
24

S
25

S
28

S
14

S
15

S
22

S
23

S
26

S
27

TA
S

1

TA
S

2

TA
S

3

TA
S

4

Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2750C702S113012D005

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:27:17 2013

DRAFTRevision date: March 14, 2013



0 2 4 6 8 10
OLKR

0

2

4

6

8

10
S

E
K

R
27

50
C

70
2S

11
30

12
D

00
5

R2: 0.08
R2: 0.22
R2: 0.30
R2: 0.37

0 2 4 6 8 10
Topped Cold Lake Crude

0

2

4

6

8

10

S
E

K
R

27
50

C
70

2S
11

30
12

D
00

5

R2: 0.10
R2: 0.20
R2: 0.32
R2: 0.38

0 2 4 6 8 10
Alaska N. Slope Crude

0

2

4

6

8

10

S
E

K
R

27
50

C
70

2S
11

30
12

D
00

5

R2: 0.08
R2: 0.49
R2: 0.29
R2: 0.18

0 5 10 15
Kalamazoo River Background

0

5

10

15

S
E

K
R

27
50

C
70

2S
11

30
12

D
00

5

R2: 0.86
R2: 0.66
R2: 0.86
R2: 0.98

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 27.50

0 5 10 15
Battle Creek

0

5

10

15
S

E
K

R
27

50
C

70
2S

11
30

12
D

00
5

R2: 0.82
R2: 0.77
R2: 0.80
R2: 0.94

0 5 10 15
Kalamazoo R. Background and Battle Creek

0

5

10

15

S
E

K
R

27
50

C
70

2S
11

30
12

D
00

5

R2: 0.84
R2: 0.74
R2: 0.83
R2: 0.97

PAHs 3+ring, w/o Ret,Per

3 Ring
4 Ring
5+ Rings

Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR2750C702S113012D005 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:27:19 2013

DRAFTRevision date: March 14, 2013



0 2 4 6 8 10 12
Oily Kalamazoo River Background

0

2

4

6

8

10

12
S

E
K

R
27

50
C

70
2S

11
30

12
D

00
5

R2: 0.90
R2: 0.82
R2: 0.88
R2: 0.98

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 27.50

0 2 4 6 8 10 12
Oily Battle Creek

0

2

4

6

8

10

12

S
E

K
R

27
50

C
70

2S
11

30
12

D
00

5

R2: 0.69
R2: 0.94
R2: 0.82
R2: 0.92

0 2 4 6 8 10 12
Oily Kalamazoo R. Background and Battle Creek

0

2

4

6

8

10

12

S
E

K
R

27
50

C
70

2S
11

30
12

D
00

5

R2: 0.85
R2: 0.95
R2: 0.86
R2: 0.97

0 5 10 15
Non-Oily Kalamazoo River Background

0

5

10

15

S
E

K
R

27
50

C
70

2S
11

30
12

D
00

5

R2: 0.81
R2: 0.52
R2: 0.83
R2: 0.97

0 5 10 15 20
Non-Oily Battle Creek

0

5

10

15

20
S

E
K

R
27

50
C

70
2S

11
30

12
D

00
5

R2: 0.81
R2: 0.52
R2: 0.78
R2: 0.94

0 5 10 15
Non-Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

S
E

K
R

27
50

C
70

2S
11

30
12

D
00

5

R2: 0.82
R2: 0.54
R2: 0.82
R2: 0.97

O
ily

 B
ac

kg
ro

un
d

N
on

-O
ily

 B
ac

kg
ro

un
d

PAHs 3+ring, w/o Ret,Per

3 Ring
4 Ring
5+ Rings

Enbridge Line 6B MP 608
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Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
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Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR2750C702S113012D005 versus Oily and Non-Oily
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Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Enbridge Line 6B MP 608
Concentration of PAHs and Biomarkers in SEKR2750C702S113012DX

Nondetects set to detection limit and plotted dotted in grey.
Diagenic compounds plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2750C702S113012DX versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2750C702S113012DX versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2750C702S113012DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 27.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2750C702S113012DX versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 27.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2750C702S113012DX

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR2750C702S113012DX versus Line 6B and other oils,
Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek

Nondetects set to zero and are plotted with open symbols.
2-Ring and the diagenic PAHs not included.

All available Kalamazoo River and Battle Creek background samples averaged.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:27:39 2013

DRAFTRevision date: March 14, 2013



0 5 10 15 20
Oily Kalamazoo River Background

0

5

10

15

20
S

E
K

R
27

50
C

70
2S

11
30

12
D

X
R2: 0.41
R2: 0.84
R2: 0.22
R2: 0.80

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 27.50

0 5 10 15 20
Oily Battle Creek

0

5

10

15

20

S
E

K
R

27
50

C
70

2S
11

30
12

D
X

R2: 0.31
R2: 0.68
R2: 0.27
R2: 0.72

0 5 10 15 20
Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

20

S
E

K
R

27
50

C
70

2S
11

30
12

D
X

R2: 0.38
R2: 0.79
R2: 0.24
R2: 0.77

0 5 10 15 20
Non-Oily Kalamazoo River Background

0

5

10

15

20

S
E

K
R

27
50

C
70

2S
11

30
12

D
X

R2: 0.32
R2: 0.76
R2: 0.16
R2: 0.86

0 5 10 15 20
Non-Oily Battle Creek

0

5

10

15

20
S

E
K

R
27

50
C

70
2S

11
30

12
D

X
R2: 0.34
R2: 0.65
R2: 0.18
R2: 0.74

0 5 10 15 20
Non-Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

20

S
E

K
R

27
50

C
70

2S
11

30
12

D
X

R2: 0.33
R2: 0.73
R2: 0.17
R2: 0.81

O
ily

 B
ac

kg
ro

un
d

N
on

-O
ily

 B
ac

kg
ro

un
d

PAHs 3+ring, w/o Ret,Per

3 Ring
4 Ring
5+ Rings

Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR2750C702S113012DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR2750C702S113012DX versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR2800C701S072412D007 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2800C701S072412D007 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 28.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2800C701S072412D007 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
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Percent Weight of PAHs and Biomarkers in SEKR2800C701S072412D007 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR2800C701S072412D007

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR2800C701S072412D007 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR2800C701S072412D007 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR2800C701S072412D012 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 28.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2800C701S072412D012 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 28.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2800C701S072412D012 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 28.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2800C701S072412D012

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Nondetects set to zero and are plotted with open symbols.
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R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR2800C701S072412D012 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
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Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR2800C701S072412D012 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR2800C701S072412DX versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2800C701S072412DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR2800C701S072412DX versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Reach: Kalamazoo River
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Percent Weight of PAHs and Biomarkers in SEKR2800C701S072412DX

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR2800C701S072412DX versus Line 6B and other oils,
Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek

Nondetects set to zero and are plotted with open symbols.
2-Ring and the diagenic PAHs not included.

All available Kalamazoo River and Battle Creek background samples averaged.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR2800C701S072412DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR2800C701S072412DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Nondetects set to zero and are plotted with open symbols.
Diagenic biomarkers included.

Oily samples collected from L012, C023, L020 and L021.
Nonoily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to detection limit and plotted dotted in grey.
Diagenic compounds plotted in black.
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OLKR 1340L01 (Recovered Line 6B)

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 28.16
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2816R016S022312D004 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 28.16
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2816R016S022312D004 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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SEKR2816R016S022312D004
Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 28.16
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2816R016S022312D004 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEKR2816R016S022312D004
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 28.16
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2816R016S022312D004 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR2816R016S022312D004
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 28.16
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2816R016S022312D004

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of Alkylated PAHs in SEKR2816R016S022312D004 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to detection limit and plotted dotted in grey.
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Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 28.50
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Percent Weight of PAHs and Biomarkers in SEKR2850C701S072412D003 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 28.50
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Percent Weight of PAHs and Biomarkers in SEKR2850C701S072412D003

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:29:19 2013

DRAFTRevision date: March 14, 2013



0 5 10 15
Oily Kalamazoo River Background

0

5

10

15
S

E
K

R
28

50
C

70
1S

07
24

12
D

00
3

R2: 0.96
R2: 0.84
R2: 0.97
R2: 0.99

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 28.50

0 5 10 15
Oily Battle Creek

0

5

10

15

S
E

K
R

28
50

C
70

1S
07

24
12

D
00

3

R2: 0.68
R2: 0.57
R2: 0.93
R2: 0.90

0 5 10 15
Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

S
E

K
R

28
50

C
70

1S
07

24
12

D
00

3

R2: 0.88
R2: 0.71
R2: 0.96
R2: 0.96

0 5 10 15
Non-Oily Kalamazoo River Background

0

5

10

15

S
E

K
R

28
50

C
70

1S
07

24
12

D
00

3

R2: 0.93
R2: 0.90
R2: 0.98
R2: 0.99

0 5 10 15 20
Non-Oily Battle Creek

0

5

10

15

20
S

E
K

R
28

50
C

70
1S

07
24

12
D

00
3

R2: 0.97
R2: 0.99
R2: 0.98
R2: 0.96

0 5 10 15
Non-Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

S
E

K
R

28
50

C
70

1S
07

24
12

D
00

3

R2: 0.96
R2: 0.97
R2: 0.99
R2: 1.00

O
ily

 B
ac

kg
ro

un
d

N
on

-O
ily

 B
ac

kg
ro

un
d

PAHs 3+ring, w/o Ret,Per

3 Ring
4 Ring
5+ Rings

Enbridge Line 6B MP 608
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Nondetects set to zero and are plotted with open symbols.
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Nondetects set to zero and are plotted with open symbols.
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All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR2850C701S072412D003 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to detection limit and plotted dotted in grey.
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Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR2850C701S072412DX versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2850C701S072412DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 28.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2850C701S072412DX versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR2850C701S072412DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Concentration of PAHs and Biomarkers in SEKR2875C701D112812D004

Nondetects set to detection limit and plotted dotted in grey.
Diagenic compounds plotted in black.
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OLKR 1340L01 (Recovered Line 6B)

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 28.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2875C701D112812D004 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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CL-6B-072223-092710-JPS-KA-001-33_TOPPED

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 28.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2875C701D112812D004 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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SEKR2875C701D112812D004
Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 28.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2875C701D112812D004 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEKR2875C701D112812D004
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 28.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2875C701D112812D004 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR2875C701D112812D004
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 28.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2875C701D112812D004

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR2875C701D112812D004 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR2875C701D112812D004 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR2875C701D112812D004 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR2875C701D112812D004 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
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Nonoily samples collected from L010, R011, C019, R022, and R024.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2875C701S112812D004 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2875C701S112812D004 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 28.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2875C701S112812D004 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR2875C701S112812D004 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Nondetects set to detection limit and plotted dotted in grey.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR2875C701S112812D004 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR2875C701S112812D004 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Nonoily samples collected from L010, R011, C019, R022, and R024.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:30:29 2013

DRAFTRevision date: March 14, 2013



0 0.5 1 1.5
DBT3/PA3

0

0.5

1

1.5

2

2.5

D
B

T4
/P

A
4

Samples
Battle Creek River - Background
Kalamazoo River - Background
Talmadge Creek
Kalamazoo River (u/s Battle Creek)
Kalamazoo River (d/s Battle Creek)
Oil (Line 6B or similar)
SEKR2875C701S112812D004

End Members
Battle Creek River Background
Kalamazoo R. Background

Enbridge Line 6B MP 608
Cross Plot of Select Source Diagnostic Chemical Ratios in SEKR2875C701S112812D004

Mixing model intervals are 20 percent.
Topped CL is 100 percent.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_crossplot_select_Chem_ratios_Rapid_Response.pro Thu Mar 14 18:30:30 2013

DRAFTRevision date: March 14, 2013

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 28.75

0 0.5 1 1.5
DBT3/PA3

0

0.5

1

1.5

N
B

T3
/B

C
3

0 0.5 1 1.5
DBT3/PA3

0

0.2

0.4

0.6

0.8

1

1.2

1.4

Fl
uo

ra
nt

he
ne

/P
yr

en
e



0 0.2 0.4 0.6 0.8 1 1.2
DBT2/PA2

0

0.5

1

1.5

D
B

T3
/P

A
3

Samples
Battle Creek River - Background
Kalamazoo River - Background
Talmadge Creek
Kalamazoo River (u/s Battle Creek)
Kalamazoo River (d/s Battle Creek)
Oil (Line 6B or similar)
SEKR2875C701S112812D004

End Members
Battle Creek River Background
Kalamazoo R. Background

Enbridge Line 6B MP 608
Cross Plot of Select Source Diagnostic Chemical Ratios in SEKR2875C701S112812D004

Mixing model intervals are 20 percent.
Topped CL is 100 percent.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_crossplot_select_Chem_ratios_Rapid_Response.pro Thu Mar 14 18:30:30 2013

DRAFTRevision date: March 14, 2013

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 28.75

1x10-3 1x10-2 1x10-1 1x10 1x101 1x102
DBT3/Fluoranthene

1x10-3

1x10-2

1x10-1

1x10

1x101

1x102

D
B

T4
/P

yr
en

e

0 20 40 60 80
DBT3/Fluoranthene

0

5

10

15

D
B

T4
/P

yr
en

e



0 0.2 0.4 0.6 0.8
TAS2 / Hopane

0

0.2

0.4

0.6

0.8

1

1.2

TA
S

1 
/ T

A
S

2

Samples
Battle Creek River - Background
Kalamazoo River - Background
Talmadge Creek
Kalamazoo River (u/s Battle Creek)
Kalamazoo River (d/s Battle Creek)
Oil (Line 6B or similar)
SEKR2875C701S112812D004

End Members
Battle Creek River Background
Kalamazoo R. Background

Enbridge Line 6B MP 608
Cross Plot of Select Source Diagnostic Chemical Ratios in SEKR2875C701S112812D004

Mixing model intervals are 20 percent.
Topped CL is 100 percent.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_crossplot_select_Chem_ratios_Rapid_Response.pro Thu Mar 14 18:30:30 2013

DRAFTRevision date: March 14, 2013

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 28.75

0 0.2 0.4 0.6 0.8
TAS2 / Hopane

0

0.2

0.4

0.6

0.8

1

TA
S

1 
/ H

op
an

e

0 0.2 0.4 0.6 0.8
TAS2 / Hopane

0

1

2

3

4

TA
S

1 
/ T

30



0 0.2 0.4 0.6 0.8 1 1.2
TAS1 / TAS2

0

1

2

3

4

TA
S

1 
/ T

30

Samples
Battle Creek River - Background
Kalamazoo River - Background
Talmadge Creek
Kalamazoo River (u/s Battle Creek)
Kalamazoo River (d/s Battle Creek)
Oil (Line 6B or similar)
SEKR2875C701S112812D004

End Members
Battle Creek River Background
Kalamazoo R. Background

Enbridge Line 6B MP 608
Cross Plot of Select Source Diagnostic Chemical Ratios in SEKR2875C701S112812D004

Mixing model intervals are 20 percent.
Topped CL is 100 percent.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_crossplot_select_Chem_ratios_Rapid_Response.pro Thu Mar 14 18:30:30 2013

DRAFTRevision date: March 14, 2013

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 28.75

0 1 2 3
TAS2 / T30

0

1

2

3

4

TA
S

1 
/ T

30



0

100

200

300

400

C
on

ce
nt

ra
tio

n 
(u

g/
K

g)

PAHs
D

0
D

1
D

2
D

3
D

4
B

T0
B

T1
B

T2
B

T3
B

T4 N
0

N
1

N
2

N
3

N
4 B

D
F

A
Y

A
E F0 F1 F2 F3

D
B

T0
D

B
T1

D
B

T2
D

B
T3

D
B

T4 P
0

A
0

P
A

1
P

A
2

P
A

3
P

A
4

R
E

T
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

P
E

R
D

A
IN

D
G

H
I

3-
P

1
2-

P
1

2-
A

1
9/

4-
P

1
1-

P
1

Total PAH = 1191.6 ug/Kg
Total PAH (17PP) = 444.2 ug/Kg

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 28.75

0

50

100

150

C
on

ce
nt

ra
tio

n 
(u

g/
K

g)

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Total Biomarker = 711.5 ug/Kg

Data included have not been validated
Corrected biomarker results used in all analyses

Revision date: March 14, 2013

Enbridge Line 6B MP 608
Concentration of PAHs and Biomarkers in SEKR2875C701S112812D008

Nondetects set to detection limit and plotted dotted in grey.
Diagenic compounds plotted in black.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:30:33 2013

DRAFT



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR2875C701S112812D008
OLKR 1340L01 (Recovered Line 6B)

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 28.75

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a

^

T2
6

T2
7

T3
0

T3
1

T3
2

T3
3

T3
4

T3
5

S
4

S
5

S
8

S
12

S
17

S
18

S
19

S
20

S
24

S
25

S
28

S
14

S
15

S
22

S
23

S
26

S
27

TA
S

1

TA
S

2

TA
S

3

TA
S

4

Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2875C701S112812D008 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:30:34 2013

DRAFTRevision date: March 14, 2013



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR2875C701S112812D008
CL-6B-072223-092710-JPS-KA-001-33_TOPPED

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 28.75

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a

^

T2
6

T2
7

T3
0

T3
1

T3
2

T3
3

T3
4

T3
5

S
4

S
5

S
8

S
12

S
17

S
18

S
19

S
20

S
24

S
25

S
28

S
14

S
15

S
22

S
23

S
26

S
27

TA
S

1

TA
S

2

TA
S

3

TA
S

4

Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2875C701S112812D008 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
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Percent Weight of PAHs and Biomarkers in SEKR2875C701S112812D008 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Reach: Kalamazoo River
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Percent Weight of PAHs and Biomarkers in SEKR2875C701S112812D008 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 28.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2875C701S112812D008

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of Alkylated PAHs in SEKR2875C701S112812D008 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2875C701S112812D016 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 28.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2875C701S112812D016 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 28.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2875C701S112812D016 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 28.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2875C701S112812D016

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR2875C701S112812D016 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR2875C701S112812D016 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR2875C701S112812D016 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR2875C701S112812D016 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR2875C701S112812DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR2875C701S112812DX versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR2875C701S112812DX

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR2875C701S112812DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Diagenic biomarkers included.

Oily samples collected from L012, C023, L020 and L021.
Nonoily samples collected from L010, R011, C019, R022, and R024.
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SEKR3075C701S072712D005
OLKR 1340L01 (Recovered Line 6B)

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 30.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3075C701S072712D005 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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CL-6B-072223-092710-JPS-KA-001-33_TOPPED

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 30.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3075C701S072712D005 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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SEKR3075C701S072712D005
Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 30.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3075C701S072712D005 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEKR3075C701S072712D005
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 30.75

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3075C701S072712D005 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR3075C701S072712D005
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 30.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3075C701S072712D005

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:31:37 2013

DRAFTRevision date: March 14, 2013



0 2 4 6 8 10
OLKR

0

2

4

6

8

10
S

E
K

R
30

75
C

70
1S

07
27

12
D

00
5

R2: 0.16
R2: 0.07
R2: 0.46
R2: 0.31

0 2 4 6 8 10
Topped Cold Lake Crude

0

2

4

6

8

10

S
E

K
R

30
75

C
70

1S
07

27
12

D
00

5

R2: 0.18
R2: 0.06
R2: 0.46
R2: 0.35

0 2 4 6 8 10
Alaska N. Slope Crude

0

2

4

6

8

10

S
E

K
R

30
75

C
70

1S
07

27
12

D
00

5

R2: 0.16
R2: 0.30
R2: 0.43
R2: 0.10

0 5 10 15
Kalamazoo River Background

0

5

10

15

S
E

K
R

30
75

C
70

1S
07

27
12

D
00

5

R2: 0.86
R2: 0.87
R2: 0.83
R2: 0.98

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 30.75

0 5 10 15
Battle Creek

0

5

10

15
S

E
K

R
30

75
C

70
1S

07
27

12
D

00
5

R2: 0.76
R2: 0.85
R2: 0.72
R2: 0.88

0 5 10 15
Kalamazoo R. Background and Battle Creek

0

5

10

15

S
E

K
R

30
75

C
70

1S
07

27
12

D
00

5

R2: 0.81
R2: 0.89
R2: 0.78
R2: 0.94

PAHs 3+ring, w/o Ret,Per

3 Ring
4 Ring
5+ Rings

Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR3075C701S072712D005 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR3075C701S072712D005 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR3075C701S072712D005 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3075C701S072712D005 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR3075C701S072712D012 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3075C701S072712D012 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 30.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3075C701S072712D012 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 30.75
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Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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R2 values for all data is in black while by R2 values by ring number are colored according to legend.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:32:03 2013

DRAFTRevision date: March 14, 2013



0 5 10 15 20
Oily Kalamazoo River Background

0

5

10

15

20
S

E
K

R
30

75
C

70
1S

07
27

12
D

01
2

R2: 0.88
R2: 0.92
R2: 0.94

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 30.75

0 5 10 15 20
Oily Battle Creek

0

5

10

15

20

S
E

K
R

30
75

C
70

1S
07

27
12

D
01

2

R2: 0.37
R2: 0.84
R2: 0.81

0 5 10 15 20
Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

20

S
E

K
R

30
75

C
70

1S
07

27
12

D
01

2

R2: 0.72
R2: 0.93
R2: 0.91

0 5 10 15 20 25 30
Non-Oily Kalamazoo River Background

0

5

10

15

20

25

30

S
E

K
R

30
75

C
70

1S
07

27
12

D
01

2

R2: 0.85
R2: 0.53
R2: 0.98

0 5 10 15 20 25
Non-Oily Battle Creek

0

5

10

15

20

25
S

E
K

R
30

75
C

70
1S

07
27

12
D

01
2

R2: 0.90
R2: 0.71
R2: 0.91

0 5 10 15 20 25
Non-Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

20

25

S
E

K
R

30
75

C
70

1S
07

27
12

D
01

2

R2: 0.90
R2: 0.61
R2: 0.97

Alkylated PAHs
O

ily
 B

ac
kg

ro
un

d
N

on
-O

ily
 B

ac
kg

ro
un

d

3 Ring
4 Ring

Enbridge Line 6B MP 608
Percent Weight of Alkylated PAHs in SEKR3075C701S072712D012 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Enbridge Line 6B MP 608
Concentration of PAHs and Biomarkers in SEKR3075C701S072712DX

Nondetects set to detection limit and plotted dotted in grey.
Diagenic compounds plotted in black.
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OLKR 1340L01 (Recovered Line 6B)

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 30.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3075C701S072712DX versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 30.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3075C701S072712DX versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 30.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3075C701S072712DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEKR3075C701S072712DX
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 30.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3075C701S072712DX versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 30.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3075C701S072712DX

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR3075C701S072712DX versus Line 6B and other oils,
Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek

Nondetects set to zero and are plotted with open symbols.
2-Ring and the diagenic PAHs not included.

All available Kalamazoo River and Battle Creek background samples averaged.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR3075C701S072712DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Nondetects set to zero and are plotted with open symbols.
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Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR3075C702D112712D020 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR3075C702D112712D020 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR3075C702D112712D020 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR3075C702D112712D020

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR3075C702D112712D020 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR3075C702D112712D020 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3075C702D112712D020 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR3075C702S112712D006 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
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Percent Weight of PAHs and Biomarkers in SEKR3075C702S112712D006 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
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Percent Weight of PAHs and Biomarkers in SEKR3075C702S112712D006

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
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Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 30.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3075C702S112712D011 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 30.75

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3075C702S112712D011 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 30.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3075C702S112712D011 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR3075C702S112712D011
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 30.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3075C702S112712D011

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR3075C702S112712D011 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR3075C702S112712D011 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR3075C702S112712D011 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3075C702S112712D011 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Biomarkers in SEKR3075C702S112712D011 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR3075C702S112712D016 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
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Percent Weight of PAHs in SEKR3075C702S112712D016 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:33:43 2013

DRAFTRevision date: March 14, 2013



0 5 10 15 20 25
Oily Kalamazoo River Background

0

5

10

15

20

25
S

E
K

R
30

75
C

70
2S

11
27

12
D

01
6

R2: 0.93
R2: 0.85
R2: 0.96

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 30.75

0 5 10 15 20 25
Oily Battle Creek

0

5

10

15

20

25

S
E

K
R

30
75

C
70

2S
11

27
12

D
01

6

R2: 0.50
R2: 0.61
R2: 0.81

0 5 10 15 20 25
Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

20

25

S
E

K
R

30
75

C
70

2S
11

27
12

D
01

6

R2: 0.82
R2: 0.76
R2: 0.92

0 5 10 15 20 25 30
Non-Oily Kalamazoo River Background

0

5

10

15

20

25

30

S
E

K
R

30
75

C
70

2S
11

27
12

D
01

6

R2: 0.98
R2: 0.98
R2: 0.98

0 5 10 15 20 25
Non-Oily Battle Creek

0

5

10

15

20

25
S

E
K

R
30

75
C

70
2S

11
27

12
D

01
6

R2: 0.92
R2: 0.93
R2: 0.94

0 5 10 15 20 25
Non-Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

20

25

S
E

K
R

30
75

C
70

2S
11

27
12

D
01

6

R2: 0.98
R2: 0.99
R2: 0.98

Alkylated PAHs
O

ily
 B

ac
kg

ro
un

d
N

on
-O

ily
 B

ac
kg

ro
un

d

3 Ring
4 Ring

Enbridge Line 6B MP 608
Percent Weight of Alkylated PAHs in SEKR3075C702S112712D016 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to detection limit and plotted dotted in grey.
Diagenic compounds plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 30.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3075C702S112712D020 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3075C702S112712D020 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 30.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3075C702S112712D020 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEKR3075C702S112712D020
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 30.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3075C702S112712D020 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR3075C702S112712D020
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 30.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3075C702S112712D020

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR3075C702S112712D020 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR3075C702S112712D020 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR3075C702S112712D020 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3075C702S112712D020 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR3075C702S112712D025 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR3075C702S112712D025 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 30.75
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Percent Weight of PAHs and Biomarkers in SEKR3075C702S112712D025 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Nondetects set to detection limit and plotted dotted in grey.
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2-Ring and the diagenic PAHs not included.
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Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3075C702S112712D025 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to detection limit and plotted dotted in grey.
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Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3075C702S112712DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 30.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3075C702S112712DX versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3075C702S112712DX

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR3075C702S112712DX versus Line 6B and other oils,
Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek

Nondetects set to zero and are plotted with open symbols.
2-Ring and the diagenic PAHs not included.

All available Kalamazoo River and Battle Creek background samples averaged.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR3075C702S112712DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3075C702S112712DX versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3075C702S112712DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR3250C701S112912D006 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3250C701S112912D006 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
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Nondetects set to detection limit and plotted dotted in grey.
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Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 32.50
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Nondetects set to detection limit and plotted dotted in grey.
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Nondetects set to zero and are plotted with open symbols.
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Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.
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R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3250C701S112912D006 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
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Percent Weight of PAHs and Biomarkers in SEKR3250C701S112912D010 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3250C701S112912D010 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 32.50
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Percent Weight of PAHs and Biomarkers in SEKR3250C701S112912D010

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR3250C701S112912D014 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 32.50
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Percent Weight of PAHs and Biomarkers in SEKR3250C701S112912D014 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 32.50
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Percent Weight of PAHs and Biomarkers in SEKR3250C701S112912D014 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 32.50
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Percent Weight of PAHs and Biomarkers in SEKR3250C701S112912D014 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 32.50
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Percent Weight of PAHs and Biomarkers in SEKR3250C701S112912D014

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR3250C701S112912D014 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR3250C701S112912D014 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR3250C701S112912D014 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3250C701S112912D014 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR3250C701S112912DX versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3250C701S112912DX versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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SEKR3250C701S112912DX
Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 32.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3250C701S112912DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 32.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3250C701S112912DX versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to detection limit and plotted dotted in grey.
Diagenic compounds plotted in black.
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OLKR 1340L01 (Recovered Line 6B)

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 33.01
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3301R017S022312D004 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3301R017S022312D004 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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SEKR3301R017S022312D004
Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 33.01
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3301R017S022312D004 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEKR3301R017S022312D004
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 33.01
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3301R017S022312D004 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR3301R017S022312D004
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 33.01
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3301R017S022312D004

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR3301R017S022312D004 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR3301R017S022312D004 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR3301R017S022312D004 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
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Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR3455C501S042612DX versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3455C501S042612DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Percent Weight of Alkylated PAHs in SEKR3455C501S042612DX versus Oily and Non-Oily
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Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
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Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to detection limit and plotted dotted in grey.
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Percent Weight of PAHs and Biomarkers in SEKR3510R018D022412D004 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
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Percent Weight of PAHs and Biomarkers in SEKR3510R018D022412D004 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 35.10
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3510R018D022412D004 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 35.10
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3510R018D022412D004

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
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Percent Weight of PAHs and Biomarkers in SEKR3510R018S022412D004 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:37:55 2013

DRAFTRevision date: March 14, 2013



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR3510R018S022412D004
Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 35.10

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3510R018S022412D004 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR3510R018S022412D004 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:37:57 2013

DRAFTRevision date: March 14, 2013



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR3510R018S022412D004
Kalamazoo R. Background and Battle Creek
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Percent Weight of PAHs and Biomarkers in SEKR3510R018S022412D004

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR3510R018S022412D004 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3510R018S022412D004 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR3510R018S092112D004 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR3510R018S092112D004 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 35.10
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Percent Weight of PAHs and Biomarkers in SEKR3510R018S092112D004

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.
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All available Kalamazoo River and Battle Creek background samples averaged.
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Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3510R018S092112D004 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.
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All available Kalamazoo River and Battle Creek background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 36.44
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3644R025S022112D004 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 36.44
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Percent Weight of PAHs and Biomarkers in SEKR3644R025S022112D004 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 36.44
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Percent Weight of PAHs and Biomarkers in SEKR3644R025S022112D004 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEKR3644R025S022112D004
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 36.44

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a

^

T2
6

T2
7

T3
0

T3
1

T3
2

T3
3

T3
4

T3
5

S
4

S
5

S
8

S
12

S
17

S
18

S
19

S
20

S
24

S
25

S
28

S
14

S
15

S
22

S
23

S
26

S
27

TA
S

1

TA
S

2

TA
S

3

TA
S

4

Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3644R025S022112D004 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR3644R025S022112D004
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 36.44
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3644R025S022112D004

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR3644R025S022112D004 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR3644R025S022112D004 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR3644R025S022112D004 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3644R025S022112D004 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3650C701S072512D006 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 36.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3650C701S072512D006 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 36.50
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Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.
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Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR3650C701S072512D010 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
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Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR3650C701S072512D010 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 36.50
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Percent Weight of PAHs and Biomarkers in SEKR3650C701S072512D010 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 36.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3650C701S072512D010 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 36.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3650C701S072512D010

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR3650C701S072512D010 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR3650C701S072512D010 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3650C701S072512D010 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR3650C701S072512D019 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR3650C701S072512D019 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 36.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3650C701S072512D019 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 36.50
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Percent Weight of PAHs and Biomarkers in SEKR3650C701S072512D019

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR3650C701S072512D019 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR3650C701S072512D019 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:44:01 2013

DRAFTRevision date: March 14, 2013



0 5 10 15 20 25
OLKR

0

5

10

15

20

25
S

E
K

R
36

50
C

70
1S

07
25

12
D

01
9

R2: 0.01
R2: 0.04
R2: 0.25

0 5 10 15 20 25
Topped Cold Lake Crude

0

5

10

15

20

25

S
E

K
R

36
50

C
70

1S
07

25
12

D
01

9

R2: 0.01
R2: 0.04
R2: 0.23

0 5 10 15 20 25
Alaska N. Slope Crude

0

5

10

15

20

25

S
E

K
R

36
50

C
70

1S
07

25
12

D
01

9

R2: 0.13
R2: 0.49
R2: 0.19

0 5 10 15 20 25 30
Kalamazoo River Background

0

5

10

15

20

25

30

S
E

K
R

36
50

C
70

1S
07

25
12

D
01

9

R2: 0.46
R2: 0.40
R2: 0.81

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 36.50

0 5 10 15 20 25 30
Battle Creek

0

5

10

15

20

25

30
S

E
K

R
36

50
C

70
1S

07
25

12
D

01
9

R2: 0.33
R2: 0.27
R2: 0.61

0 5 10 15 20 25 30
Kalamazoo R. Background and Battle Creek

0

5

10

15

20

25

30

S
E

K
R

36
50

C
70

1S
07

25
12

D
01

9

R2: 0.41
R2: 0.36
R2: 0.73

Alkylated PAHs

3 Ring
4 Ring

Enbridge Line 6B MP 608
Percent Weight of Alkylated PAHs in SEKR3650C701S072512D019 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3650C701S072512D019 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Biomarkers in SEKR3650C701S072512D019 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
Oily samples collected from L012, C023, L020 and L021.

Nonoily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR3650C701S072512DX versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR3650C701S072512DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Reach: Kalamazoo River
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3650C701S072512DX versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Reach: Kalamazoo River
Mile Post: 36.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3650C701S072512DX

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 36.73
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3673L026D022212D004 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 36.73
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3673L026D022212D004 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 36.73
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3673L026D022212D004 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 36.73
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3673L026D022212D004

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR3673L026D022212D004 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR3673L026D022212D004 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR3673L026D022212D004 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3673L026D022212D004 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Diagenic biomarkers included.
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Percent Weight of PAHs and Biomarkers in SEKR3673L026S02212D004 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3673L026S02212D004 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 36.73
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3673L026S02212D004 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 36.73
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Percent Weight of PAHs in SEKR3673L026S02212D004 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3673L026S02212D004 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:45:03 2013

DRAFTRevision date: March 14, 2013



0 2 4 6 8
OLKR

0

2

4

6

8
S

E
K

R
36

73
L0

26
S

02
21

2D
00

4
R2: 0.39
R2: 0.75
Slope: 0.38

0 2 4 6 8 10
Topped Cold Lake Crude

0

2

4

6

8

10

S
E

K
R

36
73

L0
26

S
02

21
2D

00
4

R2: 0.39
R2: 0.74
Slope: 0.45

0 5 10 15
Alaska N. Slope Crude

0

5

10

15

S
E

K
R

36
73

L0
26

S
02

21
2D

00
4

R2: 0.17
R2: 0.40
Slope: 0.12

0 5 10 15
Kalamazoo River Background

0

5

10

15

S
E

K
R

36
73

L0
26

S
02

21
2D

00
4

R2: 0.81
R2: 0.63
Slope: 1.66

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 36.73

0 2 4 6 8 10
Battle Creek

0

2

4

6

8

10
S

E
K

R
36

73
L0

26
S

02
21

2D
00

4
R2: 0.92
R2: 0.71
Slope: 0.89

0 2 4 6 8 10 12
Kalamazoo R. Background and Battle Creek

0

2

4

6

8

10

12

S
E

K
R

36
73

L0
26

S
02

21
2D

00
4

R2: 0.92
R2: 0.69
Slope: 1.17

Biomarkers

Tricyclic Terpanes-Unmodified
Modified Tricyclic and Tetracyclic Terpanes
Low Concentration Light Hopanes
High Concentration Light Hopanes
Heavy Hopanes
Steranes and Rearranged Steranes
Triaromatic Steranes (TAS)

Enbridge Line 6B MP 608
Percent Weight of Biomarkers in SEKR3673L026S02212D004 versus OLKR,
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Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:45:05 2013

DRAFTRevision date: March 14, 2013



0 5 10 15 20
Oily Kalamazoo River Background

0

5

10

15

20
S

E
K

R
36

73
L0

26
S

02
21

2D
00

4
R2: 0.76
R2: 0.43
Slope: 1.47

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 36.73

0 2 4 6 8 10 12
Oily Battle Creek

0

2

4

6

8

10

12

S
E

K
R

36
73

L0
26

S
02

21
2D

00
4

R2: 0.83
R2: 0.69
Slope: 0.55

0 2 4 6 8 10 12
Oily Kalamazoo R. Background and Battle Creek

0

2

4

6

8

10

12

S
E

K
R

36
73

L0
26

S
02

21
2D

00
4

R2: 0.91
R2: 0.67
Slope: 0.87

0 2 4 6 8 10 12 14
Non-Oily Kalamazoo River Background

0

2

4

6

8

10

12

14

S
E

K
R

36
73

L0
26

S
02

21
2D

00
4

R2: 0.74
R2: 0.68
Slope: 1.60

0 2 4 6 8 10 12
Non-Oily Battle Creek

0

2

4

6

8

10

12
S

E
K

R
36

73
L0

26
S

02
21

2D
00

4
R2: 0.92
R2: 0.73
Slope: 1.27

0 2 4 6 8 10 12
Non-Oily Kalamazoo R. Background and Battle Creek

0

2

4

6

8

10

12

S
E

K
R

36
73

L0
26

S
02

21
2D

00
4

R2: 0.86
R2: 0.71
Slope: 1.42

Biomarkers
O

ily
 B

ac
kg

ro
un

d
N

on
-O

ily
 B

ac
kg

ro
un

d

Tricyclic Terpanes-Unmodified
Modified Tricyclic and Tetracyclic Terpanes
Low Concentration Light Hopanes
High Concentration Light Hopanes
Heavy Hopanes
Steranes and Rearranged Steranes
Triaromatic Steranes (TAS)

Enbridge Line 6B MP 608
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Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
Oily samples collected from L012, C023, L020 and L021.

Nonoily samples collected from L010, R011, C019, R022, and R024.
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Enbridge Line 6B MP 608
Concentration of PAHs and Biomarkers in SEKR3675C701D112712D006

Nondetects set to detection limit and plotted dotted in grey.
Diagenic compounds plotted in black.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:45:11 2013

DRAFT



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR3675C701D112712D006
OLKR 1340L01 (Recovered Line 6B)

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 36.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3675C701D112712D006 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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CL-6B-072223-092710-JPS-KA-001-33_TOPPED

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 36.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3675C701D112712D006 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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SEKR3675C701D112712D006
Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 36.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3675C701D112712D006 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEKR3675C701D112712D006
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 36.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3675C701D112712D006 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR3675C701D112712D006
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 36.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3675C701D112712D006

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR3675C701D112712D006 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR3675C701D112712D006 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR3675C701D112712D006 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
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Percent Weight of PAHs and Biomarkers in SEKR3675C701S112712D006 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3675C701S112712D006 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 36.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3675C701S112712D006 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek
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Nondetects set to detection limit and plotted dotted in grey.
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Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Nondetects set to detection limit and plotted dotted in grey.
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Diagenic biomarkers included and plotted in black.
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Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR3675C701S112712D006 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3675C701S112712D006 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR3675C701S112712DX versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR3675C701S112712DX versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Mile Post: 36.75

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3675C701S112712DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 36.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3675C701S112712DX versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:45:55 2013

DRAFTRevision date: March 14, 2013



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR3675C701S112712DX
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 36.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3675C701S112712DX

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR3675C701S112712DX versus Line 6B and other oils,
Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek

Nondetects set to zero and are plotted with open symbols.
2-Ring and the diagenic PAHs not included.

All available Kalamazoo River and Battle Creek background samples averaged.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR3675C701S112712DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR3675C701S112712DX versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:46:01 2013

DRAFTRevision date: March 14, 2013



0 5 10 15 20
Oily Kalamazoo River Background

0

5

10

15

20
S

E
K

R
36

75
C

70
1S

11
27

12
D

X
R2: 0.93
R2: 0.92
R2: 0.95

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 36.75

0 5 10 15 20
Oily Battle Creek

0

5

10

15

20

S
E

K
R

36
75

C
70

1S
11

27
12

D
X

R2: 0.46
R2: 0.74
R2: 0.85

0 5 10 15 20
Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

20

S
E

K
R

36
75

C
70

1S
11

27
12

D
X

R2: 0.80
R2: 0.87
R2: 0.93

0 5 10 15 20 25 30
Non-Oily Kalamazoo River Background

0

5

10

15

20

25

30

S
E

K
R

36
75

C
70

1S
11

27
12

D
X

R2: 0.95
R2: 0.91
R2: 0.98

0 5 10 15 20 25
Non-Oily Battle Creek

0

5

10

15

20

25
S

E
K

R
36

75
C

70
1S

11
27

12
D

X
R2: 0.97
R2: 0.96
R2: 0.97

0 5 10 15 20 25
Non-Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

20

25

S
E

K
R

36
75

C
70

1S
11

27
12

D
X

R2: 0.99
R2: 0.97
R2: 1.00

Alkylated PAHs
O

ily
 B

ac
kg

ro
un

d
N

on
-O

ily
 B

ac
kg

ro
un

d

3 Ring
4 Ring

Enbridge Line 6B MP 608
Percent Weight of Alkylated PAHs in SEKR3675C701S112712DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:46:07 2013

DRAFTRevision date: March 14, 2013



0 0.5 1 1.5
DBT3/PA3

0

0.5

1

1.5

2

2.5

D
B

T4
/P

A
4

Samples
Battle Creek River - Background
Kalamazoo River - Background
Talmadge Creek
Kalamazoo River (u/s Battle Creek)
Kalamazoo River (d/s Battle Creek)
Oil (Line 6B or similar)
SEKR3675C701S112712DX

End Members
Battle Creek River Background
Kalamazoo R. Background

Enbridge Line 6B MP 608
Cross Plot of Select Source Diagnostic Chemical Ratios in SEKR3675C701S112712DX

Mixing model intervals are 20 percent.
Topped CL is 100 percent.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_crossplot_select_Chem_ratios_Rapid_Response.pro Thu Mar 14 18:46:08 2013

DRAFTRevision date: March 14, 2013

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 36.75

0 0.5 1 1.5
DBT3/PA3

0

0.5

1

1.5

N
B

T3
/B

C
3

0 0.5 1 1.5
DBT3/PA3

0

0.2

0.4

0.6

0.8

1

1.2

1.4

Fl
uo

ra
nt

he
ne

/P
yr

en
e



0 0.2 0.4 0.6 0.8 1 1.2
DBT2/PA2

0

0.5

1

1.5

D
B

T3
/P

A
3

Samples
Battle Creek River - Background
Kalamazoo River - Background
Talmadge Creek
Kalamazoo River (u/s Battle Creek)
Kalamazoo River (d/s Battle Creek)
Oil (Line 6B or similar)
SEKR3675C701S112712DX

End Members
Battle Creek River Background
Kalamazoo R. Background

Enbridge Line 6B MP 608
Cross Plot of Select Source Diagnostic Chemical Ratios in SEKR3675C701S112712DX

Mixing model intervals are 20 percent.
Topped CL is 100 percent.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_crossplot_select_Chem_ratios_Rapid_Response.pro Thu Mar 14 18:46:08 2013

DRAFTRevision date: March 14, 2013

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 36.75

1x10-3 1x10-2 1x10-1 1x10 1x101 1x102
DBT3/Fluoranthene

1x10-3

1x10-2

1x10-1

1x10

1x101

1x102

D
B

T4
/P

yr
en

e

0 20 40 60 80
DBT3/Fluoranthene

0

5

10

15

D
B

T4
/P

yr
en

e



0 0.2 0.4 0.6 0.8
TAS2 / Hopane

0

0.2

0.4

0.6

0.8

1

1.2

TA
S

1 
/ T

A
S

2

Samples
Battle Creek River - Background
Kalamazoo River - Background
Talmadge Creek
Kalamazoo River (u/s Battle Creek)
Kalamazoo River (d/s Battle Creek)
Oil (Line 6B or similar)
SEKR3675C701S112712DX

End Members
Battle Creek River Background
Kalamazoo R. Background

Enbridge Line 6B MP 608
Cross Plot of Select Source Diagnostic Chemical Ratios in SEKR3675C701S112712DX

Mixing model intervals are 20 percent.
Topped CL is 100 percent.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_crossplot_select_Chem_ratios_Rapid_Response.pro Thu Mar 14 18:46:08 2013

DRAFTRevision date: March 14, 2013

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 36.75

0 0.2 0.4 0.6 0.8
TAS2 / Hopane

0

0.2

0.4

0.6

0.8

1

TA
S

1 
/ H

op
an

e

0 0.2 0.4 0.6 0.8
TAS2 / Hopane

0

1

2

3

4

TA
S

1 
/ T

30



0 0.2 0.4 0.6 0.8 1 1.2
TAS1 / TAS2

0

1

2

3

4

TA
S

1 
/ T

30

Samples
Battle Creek River - Background
Kalamazoo River - Background
Talmadge Creek
Kalamazoo River (u/s Battle Creek)
Kalamazoo River (d/s Battle Creek)
Oil (Line 6B or similar)
SEKR3675C701S112712DX

End Members
Battle Creek River Background
Kalamazoo R. Background

Enbridge Line 6B MP 608
Cross Plot of Select Source Diagnostic Chemical Ratios in SEKR3675C701S112712DX

Mixing model intervals are 20 percent.
Topped CL is 100 percent.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_crossplot_select_Chem_ratios_Rapid_Response.pro Thu Mar 14 18:46:08 2013

DRAFTRevision date: March 14, 2013

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 36.75

0 1 2 3
TAS2 / T30

0

1

2

3

4

TA
S

1 
/ T

30



0

200

400

600

800

C
on

ce
nt

ra
tio

n 
(u

g/
K

g)

PAHs
D

0
D

1
D

2
D

3
D

4
B

T0
B

T1
B

T2
B

T3
B

T4 N
0

N
1

N
2

N
3

N
4 B

D
F

A
Y

A
E F0 F1 F2 F3

D
B

T0
D

B
T1

D
B

T2
D

B
T3

D
B

T4 P
0

A
0

P
A

1
P

A
2

P
A

3
P

A
4

R
E

T
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

P
E

R
D

A
IN

D
G

H
I

3-
P

1
2-

P
1

2-
A

1
9/

4-
P

1
1-

P
1

Total PAH = 9932.6 ug/Kg
Total PAH (17PP) = 5354.2 ug/Kg

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.00

0

100

200

300

400

C
on

ce
nt

ra
tio

n 
(u

g/
K

g)

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Total Biomarker = 3506.3 ug/Kg

Data included have not been validated
Corrected biomarker results used in all analyses

Revision date: March 14, 2013

Enbridge Line 6B MP 608
Concentration of PAHs and Biomarkers in SEKR3700C701S112712D005

Nondetects set to detection limit and plotted dotted in grey.
Diagenic compounds plotted in black.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:46:11 2013

DRAFT



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR3700C701S112712D005
OLKR 1340L01 (Recovered Line 6B)

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.00

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3700C701S112712D005 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:46:12 2013

DRAFTRevision date: March 14, 2013



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR3700C701S112712D005
CL-6B-072223-092710-JPS-KA-001-33_TOPPED

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.00

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3700C701S112712D005 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.00
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Percent Weight of PAHs and Biomarkers in SEKR3700C701S112712D005 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.00

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3700C701S112712D005 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.00
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Percent Weight of PAHs and Biomarkers in SEKR3700C701S112712D005

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:46:17 2013

DRAFTRevision date: March 14, 2013



0 2 4 6 8 10 12
Oily Kalamazoo River Background

0

2

4

6

8

10

12
S

E
K

R
37

00
C

70
1S

11
27

12
D

00
5

R2: 0.95
R2: 0.93
R2: 0.96
R2: 0.90

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.00

0 2 4 6 8 10 12
Oily Battle Creek

0

2

4

6

8

10

12

S
E

K
R

37
00

C
70

1S
11

27
12

D
00

5

R2: 0.70
R2: 0.77
R2: 0.89
R2: 0.75

0 2 4 6 8 10 12
Oily Kalamazoo R. Background and Battle Creek

0

2

4

6

8

10

12

S
E

K
R

37
00

C
70

1S
11

27
12

D
00

5

R2: 0.88
R2: 0.89
R2: 0.94
R2: 0.85

0 5 10 15
Non-Oily Kalamazoo River Background

0

5

10

15

S
E

K
R

37
00

C
70

1S
11

27
12

D
00

5

R2: 0.91
R2: 0.83
R2: 0.95
R2: 0.98

0 5 10 15 20
Non-Oily Battle Creek

0

5

10

15

20
S

E
K

R
37

00
C

70
1S

11
27

12
D

00
5

R2: 0.89
R2: 0.86
R2: 0.90
R2: 0.82

0 5 10 15
Non-Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

S
E

K
R

37
00

C
70

1S
11

27
12

D
00

5

R2: 0.91
R2: 0.87
R2: 0.93
R2: 0.92

O
ily

 B
ac

kg
ro

un
d

N
on

-O
ily

 B
ac

kg
ro

un
d

PAHs 3+ring, w/o Ret,Per

3 Ring
4 Ring
5+ Rings

Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR3700C701S112712D005 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR3700C701S112712D005 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3700C701S112712D005 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:46:23 2013

DRAFTRevision date: March 14, 2013



0 2 4 6 8 10 12
OLKR

0

2

4

6

8

10

12
S

E
K

R
37

00
C

70
1S

11
27

12
D

00
5

R2: 0.23
R2: 0.43
Slope: 0.30

0 2 4 6 8 10 12
Topped Cold Lake Crude

0

2

4

6

8

10

12

S
E

K
R

37
00

C
70

1S
11

27
12

D
00

5

R2: 0.23
R2: 0.42
Slope: 0.35

0 5 10 15
Alaska N. Slope Crude

0

5

10

15

S
E

K
R

37
00

C
70

1S
11

27
12

D
00

5

R2: 0.10
R2: 0.12
Slope: 0.07

0 5 10 15
Kalamazoo River Background

0

5

10

15

S
E

K
R

37
00

C
70

1S
11

27
12

D
00

5

R2: 0.78
R2: 0.88
Slope: 2.04

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.00

0 5 10 15
Battle Creek

0

5

10

15
S

E
K

R
37

00
C

70
1S

11
27

12
D

00
5

R2: 0.90
R2: 0.94
Slope: 1.06

0 5 10 15
Kalamazoo R. Background and Battle Creek

0

5

10

15

S
E

K
R

37
00

C
70

1S
11

27
12

D
00

5

R2: 0.89
R2: 0.94
Slope: 1.42

Biomarkers

Tricyclic Terpanes-Unmodified
Modified Tricyclic and Tetracyclic Terpanes
Low Concentration Light Hopanes
High Concentration Light Hopanes
Heavy Hopanes
Steranes and Rearranged Steranes
Triaromatic Steranes (TAS)

Enbridge Line 6B MP 608
Percent Weight of Biomarkers in SEKR3700C701S112712D005 versus OLKR,
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Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Oily samples collected from L012, C023, L020 and L021.
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Matrix: Bulk Sediment
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Topped CL is 100 percent.
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Nondetects set to detection limit and plotted dotted in grey.
Diagenic compounds plotted in black.
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OLKR 1340L01 (Recovered Line 6B)

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3700C701S112712D008 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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CL-6B-072223-092710-JPS-KA-001-33_TOPPED

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3700C701S112712D008 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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SEKR3700C701S112712D008
Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3700C701S112712D008 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEKR3700C701S112712D008
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3700C701S112712D008 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3700C701S112712D008

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3700C701S112712DX versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3700C701S112712DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Reach: Kalamazoo River
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3700C701S112712DX versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.00
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Percent Weight of PAHs and Biomarkers in SEKR3700C701S112712DX

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR3700C701S112712DX versus Line 6B and other oils,
Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek

Nondetects set to zero and are plotted with open symbols.
2-Ring and the diagenic PAHs not included.

All available Kalamazoo River and Battle Creek background samples averaged.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR3700C701S112712DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3700C701S112712DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Diagenic biomarkers included.
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Percent Weight of PAHs and Biomarkers in SEKR3700L027S022212D004 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3700L027S022212D004 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3700L027S022212D004 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.00
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2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR3700L027S022212D004 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR3700L027S022212D004 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3700L027S022212D004 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Diagenic biomarkers included.
Oily samples collected from L012, C023, L020 and L021.

Nonoily samples collected from L010, R011, C019, R022, and R024.
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Concentration of PAHs and Biomarkers in SEKR3725C701S072512D007

Nondetects set to detection limit and plotted dotted in grey.
Diagenic compounds plotted in black.
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SEKR3725C701S072512D007
OLKR 1340L01 (Recovered Line 6B)

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3725C701S072512D007 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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CL-6B-072223-092710-JPS-KA-001-33_TOPPED

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3725C701S072512D007 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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SEKR3725C701S072512D007
Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3725C701S072512D007 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEKR3725C701S072512D007
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3725C701S072512D007 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR3725C701S072512D007
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3725C701S072512D007

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR3725C701S072512D007 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR3725C701S072512D007 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR3725C701S072512D007 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3725C701S072512D007 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to detection limit and plotted dotted in grey.
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Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR3725C701S072512D013 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.25
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Percent Weight of PAHs and Biomarkers in SEKR3725C701S072512D013 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR3725C701S072512D013 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:47:59 2013

DRAFTRevision date: March 14, 2013



0 2 4 6 8 10 12
OLKR

0

2

4

6

8

10

12
S

E
K

R
37

25
C

70
1S

07
25

12
D

01
3

R2: 0.13
R2: 0.17
R2: 0.28

0 2 4 6 8 10 12
Topped Cold Lake Crude

0

2

4

6

8

10

12

S
E

K
R

37
25

C
70

1S
07

25
12

D
01

3

R2: 0.17
R2: 0.09
R2: 0.29

0 2 4 6 8 10 12
Alaska N. Slope Crude

0

2

4

6

8

10

12

S
E

K
R

37
25

C
70

1S
07

25
12

D
01

3

R2: 0.18
R2: 0.08
R2: 0.21

0 5 10 15 20 25
Kalamazoo River Background

0

5

10

15

20

25

S
E

K
R

37
25

C
70

1S
07

25
12

D
01

3

R2: 0.70
R2: 0.26
R2: 0.91

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.25

0 5 10 15 20
Battle Creek

0

5

10

15

20
S

E
K

R
37

25
C

70
1S

07
25

12
D

01
3

R2: 0.71
R2: 0.52
R2: 0.80

0 5 10 15 20
Kalamazoo R. Background and Battle Creek

0

5

10

15

20

S
E

K
R

37
25

C
70

1S
07

25
12

D
01

3

R2: 0.72
R2: 0.37
R2: 0.88

Alkylated PAHs

3 Ring
4 Ring

Enbridge Line 6B MP 608
Percent Weight of Alkylated PAHs in SEKR3725C701S072512D013 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3725C701S072512D013 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Nondetects set to detection limit and plotted dotted in grey.
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Diagenic biomarkers included and plotted in black.
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Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR3725C701S072512DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3725C701S072512DX versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3725C701S072512DX

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR3725C701S072512DX versus Line 6B and other oils,
Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek

Nondetects set to zero and are plotted with open symbols.
2-Ring and the diagenic PAHs not included.

All available Kalamazoo River and Battle Creek background samples averaged.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:48:17 2013

DRAFTRevision date: March 14, 2013



0 2 4 6 8 10 12
Oily Kalamazoo River Background

0

2

4

6

8

10

12
S

E
K

R
37

25
C

70
1S

07
25

12
D

X
R2: 0.97
R2: 0.94
R2: 0.98
R2: 0.93

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.25

0 2 4 6 8 10 12
Oily Battle Creek

0

2

4

6

8

10

12

S
E

K
R

37
25

C
70

1S
07

25
12

D
X

R2: 0.68
R2: 0.76
R2: 0.92
R2: 0.79

0 2 4 6 8 10 12
Oily Kalamazoo R. Background and Battle Creek

0

2

4

6

8

10

12

S
E

K
R

37
25

C
70

1S
07

25
12

D
X

R2: 0.88
R2: 0.88
R2: 0.96
R2: 0.88

0 5 10 15
Non-Oily Kalamazoo River Background

0

5

10

15

S
E

K
R

37
25

C
70

1S
07

25
12

D
X

R2: 0.93
R2: 0.86
R2: 0.99
R2: 0.98

0 5 10 15 20
Non-Oily Battle Creek

0

5

10

15

20
S

E
K

R
37

25
C

70
1S

07
25

12
D

X
R2: 0.93
R2: 0.87
R2: 0.95
R2: 0.88

0 5 10 15
Non-Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

S
E

K
R

37
25

C
70

1S
07

25
12

D
X

R2: 0.94
R2: 0.89
R2: 0.98
R2: 0.94

O
ily

 B
ac

kg
ro

un
d

N
on

-O
ily

 B
ac

kg
ro

un
d

PAHs 3+ring, w/o Ret,Per

3 Ring
4 Ring
5+ Rings

Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR3725C701S072512DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3725C701S072512DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to detection limit and plotted dotted in grey.
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Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3725C702S072712D004 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.25
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Percent Weight of PAHs and Biomarkers in SEKR3725C702S072712D004 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:48:34 2013

DRAFTRevision date: March 14, 2013



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR3725C702S072712D004
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.25
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Percent Weight of PAHs and Biomarkers in SEKR3725C702S072712D004 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.25
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Percent Weight of PAHs and Biomarkers in SEKR3725C702S072712D004

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR3725C702S072712D004 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR3725C702S072712D004 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR3725C702S072712D004 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3725C702S072712D004 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR3725C702S072712D010 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Nondetects set to detection limit and plotted dotted in grey.
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Diagenic biomarkers included and plotted in black.
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Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Concentration of PAHs and Biomarkers in SEKR3725C702S072712D015

Nondetects set to detection limit and plotted dotted in grey.
Diagenic compounds plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3725C702S072712D015 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Mile Post: 37.25

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a

^

T2
6

T2
7

T3
0

T3
1

T3
2

T3
3

T3
4

T3
5

S
4

S
5

S
8

S
12

S
17

S
18

S
19

S
20

S
24

S
25

S
28

S
14

S
15

S
22

S
23

S
26

S
27

TA
S

1

TA
S

2

TA
S

3

TA
S

4

Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3725C702S072712D015 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.25
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Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.25
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Percent Weight of PAHs and Biomarkers in SEKR3725C702S072712D015 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.25
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Percent Weight of PAHs and Biomarkers in SEKR3725C702S072712D015

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR3725C702S072712D015 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR3725C702S072712D015 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR3725C702S072712D015 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3725C702S072712D015 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR3725C702S072712DX versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR3725C702S072712DX versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3725C702S072712DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3725C702S072712DX versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR3725C702S072712DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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OLKR 1340L01 (Recovered Line 6B)

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3725C704S112812D006 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3725C704S112812D006 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3725C704S112812D006 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEKR3725C704S112812D006
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.25

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2

^

T3
3

T3
4

T3
5

S
4

S
5

S
8

S
12

S
17

S
18

S
19

S
20

S
24

S
25

S
28

S
14

S
15

S
22

S
23

S
26

S
27

TA
S

1

TA
S

2

TA
S

3

TA
S

4

Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3725C704S112812D006 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR3725C704S112812D006
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3725C704S112812D006

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR3725C704S112812D006 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR3725C704S112812D006 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR3725C704S112812D006 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Enbridge Line 6B MP 608
Percent Weight of Alkylated PAHs in SEKR3725C704S112812D006 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
Oily samples collected from L012, C023, L020 and L021.

Nonoily samples collected from L010, R011, C019, R022, and R024.
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OLKR 1340L01 (Recovered Line 6B)

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3725C704S112812D011 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:50:12 2013

DRAFTRevision date: March 14, 2013



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR3725C704S112812D011
CL-6B-072223-092710-JPS-KA-001-33_TOPPED

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3725C704S112812D011 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3725C704S112812D011 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR3725C704S112812D011 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.
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Percent Weight of PAHs and Biomarkers in SEKR3725C704S112812D017 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR3725C704S112812D017 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEKR3725C704S112812D017
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3725C704S112812D017 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3725C704S112812D017

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR3725C704S112812DX versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR3725C704S112812DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR3725C704S112812DX versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR3725C704S112812DX

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR3725C704S112812DX versus Line 6B and other oils,
Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek

Nondetects set to zero and are plotted with open symbols.
2-Ring and the diagenic PAHs not included.

All available Kalamazoo River and Battle Creek background samples averaged.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR3725C704S112812DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3725C704S112812DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Nondetects set to detection limit and plotted dotted in grey.
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Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR3725C705D112812D006 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.25
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Percent Weight of PAHs and Biomarkers in SEKR3725C705D112812D006 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:51:15 2013

DRAFTRevision date: March 14, 2013



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR3725C705D112812D006
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.25
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Percent Weight of PAHs and Biomarkers in SEKR3725C705D112812D006

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR3725C705D112812D006 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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All available Kalamazoo River and Battle Creek background samples averaged.
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Mile Post: 37.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3725C705S112812D006 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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CL-6B-072223-092710-JPS-KA-001-33_TOPPED

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3725C705S112812D006 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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SEKR3725C705S112812D006
Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3725C705S112812D006 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEKR3725C705S112812D006
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3725C705S112812D006 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR3725C705S112812D006
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3725C705S112812D006

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR3725C705S112812D006 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR3725C705S112812D006 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR3725C705S112812D006 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3725C705S112812D006 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR3725C705S112812D010 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3725C705S112812D010 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3725C705S112812D010 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEKR3725C705S112812D010
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3725C705S112812D010 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR3725C705S112812D010 versus Oily and Non-Oily
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Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
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Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Concentration of PAHs and Biomarkers in SEKR3725C705S112812D013

Nondetects set to detection limit and plotted dotted in grey.
Diagenic compounds plotted in black.
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OLKR 1340L01 (Recovered Line 6B)

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3725C705S112812D013 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3725C705S112812D013 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:52:13 2013

DRAFTRevision date: March 14, 2013



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR3725C705S112812D013
Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3725C705S112812D013 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEKR3725C705S112812D013
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3725C705S112812D013 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR3725C705S112812D013
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.25

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3725C705S112812D013

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR3725C705S112812D013 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR3725C705S112812D013 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR3725C705S112812D013 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Enbridge Line 6B MP 608
Percent Weight of Alkylated PAHs in SEKR3725C705S112812D013 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Biomarkers in SEKR3725C705S112812D013 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:52:25 2013

DRAFTRevision date: March 14, 2013



0 5 10 15 20
Oily Kalamazoo River Background

0

5

10

15

20
S

E
K

R
37

25
C

70
5S

11
28

12
D

01
3

R2: 0.56
R2: 0.55
Slope: 1.88

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.25

0 2 4 6 8 10 12 14
Oily Battle Creek

0

2

4

6

8

10

12

14

S
E

K
R

37
25

C
70

5S
11

28
12

D
01

3

R2: 0.73
R2: 0.84
Slope: 0.70

0 2 4 6 8 10 12 14
Oily Kalamazoo R. Background and Battle Creek

0

2

4

6

8

10

12

14

S
E

K
R

37
25

C
70

5S
11

28
12

D
01

3

R2: 0.73
R2: 0.82
Slope: 1.09

0 2 4 6 8 10 12 14
Non-Oily Kalamazoo River Background

0

2

4

6

8

10

12

14

S
E

K
R

37
25

C
70

5S
11

28
12

D
01

3

R2: 0.28
R2: 0.83
Slope: 2.02

0 2 4 6 8 10 12 14
Non-Oily Battle Creek

0

2

4

6

8

10

12

14
S

E
K

R
37

25
C

70
5S

11
28

12
D

01
3

R2: 0.54
R2: 0.87
Slope: 1.59

0 2 4 6 8 10 12 14
Non-Oily Kalamazoo R. Background and Battle Creek

0

2

4

6

8

10

12

14

S
E

K
R

37
25

C
70

5S
11

28
12

D
01

3

R2: 0.40
R2: 0.86
Slope: 1.78

Biomarkers
O

ily
 B

ac
kg

ro
un

d
N

on
-O

ily
 B

ac
kg

ro
un

d

Tricyclic Terpanes-Unmodified
Modified Tricyclic and Tetracyclic Terpanes
Low Concentration Light Hopanes
High Concentration Light Hopanes
Heavy Hopanes
Steranes and Rearranged Steranes
Triaromatic Steranes (TAS)

Enbridge Line 6B MP 608
Percent Weight of Biomarkers in SEKR3725C705S112812D013 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
Oily samples collected from L012, C023, L020 and L021.

Nonoily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR3725C705S112812DX versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3725C705S112812DX versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR3725C705S112812DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR3725C705S112812DX versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Nondetects set to zero and are plotted with open symbols.
2-Ring and the diagenic PAHs not included.

All available Kalamazoo River and Battle Creek background samples averaged.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR3725C705S112812DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR3725C705S112812DX versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3725C705S112812DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Diagenic biomarkers included.

Oily samples collected from L012, C023, L020 and L021.
Nonoily samples collected from L010, R011, C019, R022, and R024.
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2-Ring and the diagenic PAHs not included.
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Percent Weight of PAHs and Biomarkers in SEKR3725C706S112912D002 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR3725C706S112912D002 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.25
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Percent Weight of PAHs and Biomarkers in SEKR3725C706S112912D002

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:52:56 2013

DRAFTRevision date: March 14, 2013



0 2 4 6 8 10 12
OLKR

0

2

4

6

8

10

12
S

E
K

R
37

25
C

70
6S

11
29

12
D

00
2

R2: 0.15
R2: 0.00
R2: 0.38
R2: 0.30

0 2 4 6 8 10 12
Topped Cold Lake Crude

0

2

4

6

8

10

12

S
E

K
R

37
25

C
70

6S
11

29
12

D
00

2

R2: 0.16
R2: 0.00
R2: 0.37
R2: 0.30

0 2 4 6 8 10 12
Alaska N. Slope Crude

0

2

4

6

8

10

12

S
E

K
R

37
25

C
70

6S
11

29
12

D
00

2

R2: 0.14
R2: 0.11
R2: 0.40
R2: 0.13

0 5 10 15
Kalamazoo River Background

0

5

10

15

S
E

K
R

37
25

C
70

6S
11

29
12

D
00

2

R2: 0.99
R2: 0.97
R2: 0.99
R2: 0.98

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.25

0 5 10 15
Battle Creek

0

5

10

15
S

E
K

R
37

25
C

70
6S

11
29

12
D

00
2

R2: 0.96
R2: 0.94
R2: 0.97
R2: 0.96

0 5 10 15
Kalamazoo R. Background and Battle Creek

0

5

10

15

S
E

K
R

37
25

C
70

6S
11

29
12

D
00

2

R2: 0.98
R2: 0.98
R2: 0.99
R2: 0.98

PAHs 3+ring, w/o Ret,Per

3 Ring
4 Ring
5+ Rings

Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR3725C706S112912D002 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:52:58 2013

DRAFTRevision date: March 14, 2013



0 5 10 15
Oily Kalamazoo River Background

0

5

10

15
S

E
K

R
37

25
C

70
6S

11
29

12
D

00
2

R2: 0.98
R2: 0.91
R2: 0.98
R2: 0.99

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.25

0 5 10 15
Oily Battle Creek

0

5

10

15

S
E

K
R

37
25

C
70

6S
11

29
12

D
00

2

R2: 0.76
R2: 0.62
R2: 0.94
R2: 0.94

0 5 10 15
Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

S
E

K
R

37
25

C
70

6S
11

29
12

D
00

2

R2: 0.93
R2: 0.77
R2: 0.97
R2: 0.98

0 5 10 15
Non-Oily Kalamazoo River Background

0

5

10

15

S
E

K
R

37
25

C
70

6S
11

29
12

D
00

2

R2: 0.97
R2: 0.95
R2: 0.99
R2: 0.96

0 5 10 15 20
Non-Oily Battle Creek

0

5

10

15

20
S

E
K

R
37

25
C

70
6S

11
29

12
D

00
2

R2: 0.97
R2: 0.95
R2: 0.97
R2: 0.95

0 5 10 15
Non-Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

S
E

K
R

37
25

C
70

6S
11

29
12

D
00

2

R2: 0.98
R2: 0.98
R2: 0.99
R2: 0.98

O
ily

 B
ac

kg
ro

un
d

N
on

-O
ily

 B
ac

kg
ro

un
d

PAHs 3+ring, w/o Ret,Per

3 Ring
4 Ring
5+ Rings

Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR3725C706S112912D002 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.
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R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3725C706S112912D002 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3725C706S112912D004 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3725C706S112912D004 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3725C706S112912D004 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR3725C706S112912D004
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.25

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3725C706S112912D004

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR3725C706S112912D004 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR3725C706S112912D004 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR3725C706S112912D004 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3725C706S112912D004 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Biomarkers in SEKR3725C706S112912D004 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR3725C706S112912D005 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.25
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Percent Weight of PAHs and Biomarkers in SEKR3725C706S112912D005 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3725C706S112912D005 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3725C706S112912D005
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Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3725C706S112912D005 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:53:43 2013

DRAFTRevision date: March 14, 2013



0 2 4 6 8 10
OLKR

0

2

4

6

8

10
S

E
K

R
37

25
C

70
6S

11
29

12
D

00
5

R2: 0.74
R2: 0.59
Slope: 0.44

0 2 4 6 8 10
Topped Cold Lake Crude

0

2

4

6

8

10

S
E

K
R

37
25

C
70

6S
11

29
12

D
00

5

R2: 0.74
R2: 0.57
Slope: 0.52

0 5 10 15
Alaska N. Slope Crude

0

5

10

15

S
E

K
R

37
25

C
70

6S
11

29
12

D
00

5

R2: 0.39
R2: 0.20
Slope: 0.11

0 5 10 15
Kalamazoo River Background

0

5

10

15

S
E

K
R

37
25

C
70

6S
11

29
12

D
00

5

R2: 0.43
R2: 0.69
Slope: 2.28

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.25

0 2 4 6 8 10 12
Battle Creek

0

2

4

6

8

10

12
S

E
K

R
37

25
C

70
6S

11
29

12
D

00
5

R2: 0.63
R2: 0.85
Slope: 1.28

0 2 4 6 8 10 12
Kalamazoo R. Background and Battle Creek

0

2

4

6

8

10

12

S
E

K
R

37
25

C
70

6S
11

29
12

D
00

5

R2: 0.55
R2: 0.81
Slope: 1.66

Biomarkers

Tricyclic Terpanes-Unmodified
Modified Tricyclic and Tetracyclic Terpanes
Low Concentration Light Hopanes
High Concentration Light Hopanes
Heavy Hopanes
Steranes and Rearranged Steranes
Triaromatic Steranes (TAS)

Enbridge Line 6B MP 608
Percent Weight of Biomarkers in SEKR3725C706S112912D005 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
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SEKR3725C706S112912D010
OLKR 1340L01 (Recovered Line 6B)

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3725C706S112912D010 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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CL-6B-072223-092710-JPS-KA-001-33_TOPPED

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3725C706S112912D010 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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SEKR3725C706S112912D010
Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.25

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3725C706S112912D010 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEKR3725C706S112912D010
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3725C706S112912D010 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR3725C706S112912D010
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3725C706S112912D010

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR3725C706S112912D010 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR3725C706S112912D010 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR3725C706S112912D010 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:54:01 2013

DRAFTRevision date: March 14, 2013



0 5 10 15 20 25
Oily Kalamazoo River Background

0

5

10

15

20

25
S

E
K

R
37

25
C

70
6S

11
29

12
D

01
0

R2: 0.87
R2: 0.92
R2: 0.90

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.25

0 5 10 15 20 25
Oily Battle Creek

0

5

10

15

20

25

S
E

K
R

37
25

C
70

6S
11

29
12

D
01

0

R2: 0.39
R2: 0.73
R2: 0.79

0 5 10 15 20 25
Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

20

25

S
E

K
R

37
25

C
70

6S
11

29
12

D
01

0

R2: 0.72
R2: 0.87
R2: 0.87

0 5 10 15 20 25 30
Non-Oily Kalamazoo River Background

0

5

10

15

20

25

30

S
E

K
R

37
25

C
70

6S
11

29
12

D
01

0

R2: 0.94
R2: 0.92
R2: 0.99

0 5 10 15 20 25
Non-Oily Battle Creek

0

5

10

15

20

25
S

E
K

R
37

25
C

70
6S

11
29

12
D

01
0

R2: 0.94
R2: 0.95
R2: 0.93

0 5 10 15 20 25
Non-Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

20

25

S
E

K
R

37
25

C
70

6S
11

29
12

D
01

0

R2: 0.97
R2: 0.97
R2: 0.98

Alkylated PAHs
O

ily
 B

ac
kg

ro
un

d
N

on
-O

ily
 B

ac
kg

ro
un

d

3 Ring
4 Ring

Enbridge Line 6B MP 608
Percent Weight of Alkylated PAHs in SEKR3725C706S112912D010 versus Oily and Non-Oily
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Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to detection limit and plotted dotted in grey.
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Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR3725C706S112912D013 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3725C706S112912D013 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
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Nondetects set to detection limit and plotted dotted in grey.
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Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR3725C706S112912D013 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:54:21 2013

DRAFTRevision date: March 14, 2013



0 5 10 15 20
Oily Kalamazoo River Background

0

5

10

15

20
S

E
K

R
37

25
C

70
6S

11
29

12
D

01
3

R2: 0.71
R2: 0.58
R2: 0.76

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.25

0 2 4 6 8 10 12 14
Oily Battle Creek

0

2

4

6

8

10

12

14

S
E

K
R

37
25

C
70

6S
11

29
12

D
01

3

R2: 0.34
R2: 0.75
R2: 0.69

0 5 10 15
Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

S
E

K
R

37
25

C
70

6S
11

29
12

D
01

3

R2: 0.60
R2: 0.70
R2: 0.75

0 5 10 15 20 25 30
Non-Oily Kalamazoo River Background

0

5

10

15

20

25

30

S
E

K
R

37
25

C
70

6S
11

29
12

D
01

3

R2: 0.62
R2: 0.22
R2: 0.88

0 5 10 15 20 25
Non-Oily Battle Creek

0

5

10

15

20

25
S

E
K

R
37

25
C

70
6S

11
29

12
D

01
3

R2: 0.73
R2: 0.47
R2: 0.83

0 5 10 15 20 25
Non-Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

20

25

S
E

K
R

37
25

C
70

6S
11

29
12

D
01

3

R2: 0.68
R2: 0.31
R2: 0.88

Alkylated PAHs
O

ily
 B

ac
kg

ro
un

d
N

on
-O

ily
 B

ac
kg

ro
un

d

3 Ring
4 Ring

Enbridge Line 6B MP 608
Percent Weight of Alkylated PAHs in SEKR3725C706S112912D013 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.
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Nondetects set to detection limit and plotted dotted in grey.
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Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR3725C706S112912D015 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3725C706S112912D015 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3725C706S112912D015 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:54:35 2013

DRAFTRevision date: March 14, 2013



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR3725C706S112912D015
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3725C706S112912D015

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:54:35 2013

DRAFTRevision date: March 14, 2013



0 2 4 6 8 10
OLKR

0

2

4

6

8

10
S

E
K

R
37

25
C

70
6S

11
29

12
D

01
5

R2: 0.02
R2: 0.40
R2: 0.22
R2: 0.42

0 2 4 6 8 10
Topped Cold Lake Crude

0

2

4

6

8

10

S
E

K
R

37
25

C
70

6S
11

29
12

D
01

5

R2: 0.02
R2: 0.36
R2: 0.24
R2: 0.44

0 2 4 6 8 10
Alaska N. Slope Crude

0

2

4

6

8

10

S
E

K
R

37
25

C
70

6S
11

29
12

D
01

5

R2: 0.03
R2: 0.48
R2: 0.22
R2: 0.20

0 5 10 15
Kalamazoo River Background

0

5

10

15

S
E

K
R

37
25

C
70

6S
11

29
12

D
01

5

R2: 0.81
R2: 0.43
R2: 0.88
R2: 0.98

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.25

0 5 10 15
Battle Creek

0

5

10

15
S

E
K

R
37

25
C

70
6S

11
29

12
D

01
5

R2: 0.78
R2: 0.60
R2: 0.81
R2: 0.94

0 5 10 15
Kalamazoo R. Background and Battle Creek

0

5

10

15

S
E

K
R

37
25

C
70

6S
11

29
12

D
01

5

R2: 0.80
R2: 0.53
R2: 0.85
R2: 0.97

PAHs 3+ring, w/o Ret,Per

3 Ring
4 Ring
5+ Rings

Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR3725C706S112912D015 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR3725C706S112912D015 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
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Percent Weight of Alkylated PAHs in SEKR3725C706S112912D015 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3725C706S112912D015 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to detection limit and plotted dotted in grey.
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Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR3725C706S112912DX versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3725C706S112912DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR3725C706S112912DX versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR3725C706S112912DX

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR3725C706S112912DX versus Line 6B and other oils,
Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek

Nondetects set to zero and are plotted with open symbols.
2-Ring and the diagenic PAHs not included.

All available Kalamazoo River and Battle Creek background samples averaged.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR3725C706S112912DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3725C706S112912DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Nondetects set to zero and are plotted with open symbols.
Diagenic biomarkers included.

Oily samples collected from L012, C023, L020 and L021.
Nonoily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR3725C707S112712D006 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:55:14 2013

DRAFTRevision date: March 14, 2013



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR3725C707S112712D006
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3725C707S112712D006 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.25
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Percent Weight of PAHs and Biomarkers in SEKR3725C707S112712D006

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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SEKR3725C707S112712D010
CL-6B-072223-092710-JPS-KA-001-33_TOPPED

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3725C707S112712D010 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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SEKR3725C707S112712D010
Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3725C707S112712D010 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEKR3725C707S112712D010
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3725C707S112712D010 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:55:35 2013

DRAFTRevision date: March 14, 2013



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR3725C707S112712D010
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3725C707S112712D010

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR3725C707S112712D010 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR3725C707S112712D010 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR3725C707S112712D010 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Enbridge Line 6B MP 608
Percent Weight of Alkylated PAHs in SEKR3725C707S112712D010 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Biomarkers in SEKR3725C707S112712D010 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR3725C707S112712D013 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
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Mile Post: 37.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3725C707S112712D013 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3725C707S112712D013 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.25
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Percent Weight of PAHs in SEKR3725C707S112712D013 versus Oily and Non-Oily
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Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR3725C707S112712D013 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Corrected biomarker results used in all analyses

Revision date: March 14, 2013

Enbridge Line 6B MP 608
Concentration of PAHs and Biomarkers in SEKR3725C707S112712DX

Nondetects set to detection limit and plotted dotted in grey.
Diagenic compounds plotted in black.
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OLKR 1340L01 (Recovered Line 6B)

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3725C707S112712DX versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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CL-6B-072223-092710-JPS-KA-001-33_TOPPED

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3725C707S112712DX versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:56:13 2013

DRAFTRevision date: March 14, 2013



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR3725C707S112712DX
Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3725C707S112712DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEKR3725C707S112712DX
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3725C707S112712DX versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR3725C707S112712DX
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3725C707S112712DX

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR3725C707S112712DX versus Line 6B and other oils,
Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek

Nondetects set to zero and are plotted with open symbols.
2-Ring and the diagenic PAHs not included.

All available Kalamazoo River and Battle Creek background samples averaged.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR3725C707S112712DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR3725C707S112712DX versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:56:21 2013

DRAFTRevision date: March 14, 2013



0 5 10 15 20
Oily Kalamazoo River Background

0

5

10

15

20
S

E
K

R
37

25
C

70
7S

11
27

12
D

X
R2: 0.92
R2: 0.84
R2: 0.95

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.25

0 5 10 15 20
Oily Battle Creek

0

5

10

15

20

S
E

K
R

37
25

C
70

7S
11

27
12

D
X

R2: 0.48
R2: 0.66
R2: 0.90

0 5 10 15 20
Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

20

S
E

K
R

37
25

C
70

7S
11

27
12

D
X

R2: 0.80
R2: 0.79
R2: 0.95

0 5 10 15 20 25 30
Non-Oily Kalamazoo River Background

0

5

10

15

20

25

30

S
E

K
R

37
25

C
70

7S
11

27
12

D
X

R2: 0.91
R2: 0.86
R2: 0.93

0 5 10 15 20 25
Non-Oily Battle Creek

0

5

10

15

20

25
S

E
K

R
37

25
C

70
7S

11
27

12
D

X
R2: 0.98
R2: 0.97
R2: 0.99

0 5 10 15 20 25
Non-Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

20

25

S
E

K
R

37
25

C
70

7S
11

27
12

D
X

R2: 0.97
R2: 0.94
R2: 0.98

Alkylated PAHs
O

ily
 B

ac
kg

ro
un

d
N

on
-O

ily
 B

ac
kg

ro
un

d

3 Ring
4 Ring

Enbridge Line 6B MP 608
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Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
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Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR3725C708D112912D005 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3725C708D112912D005 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3725C708D112912D005 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Nondetects set to detection limit and plotted dotted in grey.
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Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs in SEKR3725C708D112912D005 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3725C708D112912D005 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to detection limit and plotted dotted in grey.
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Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR3725C708S112912D005 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.25

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3725C708S112912D005 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3725C708S112912D005

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR3725C708S112912D005 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.
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All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of Alkylated PAHs in SEKR3725C708S112912D005 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR3725C708S112912DX versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3725C708S112912DX versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR3725C708S112912DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:57:14 2013

DRAFTRevision date: March 14, 2013



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR3725C708S112912DX
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.25

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3725C708S112912DX versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Mile Post: 37.25

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3725C708S112912DX

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Nondetects set to zero and are plotted with open symbols.
2-Ring and the diagenic PAHs not included.

All available Kalamazoo River and Battle Creek background samples averaged.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR3725C708S112912DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3725C708S112912DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Diagenic biomarkers included.

Oily samples collected from L012, C023, L020 and L021.
Nonoily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR3725C709D113012D008 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.25

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4
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Percent Weight of PAHs and Biomarkers in SEKR3725C709D113012D008 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3725C709D113012D008

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3725C709S113012D005 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:57:53 2013

DRAFTRevision date: March 14, 2013



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR3725C709S113012D005
Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3725C709S113012D005 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3725C709S113012D005 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR3725C709S113012D005
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3725C709S113012D005

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR3725C709S113012D005 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR3725C709S113012D005 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR3725C709S113012D005 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3725C709S113012D005 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Biomarkers in SEKR3725C709S113012D005 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3725C709S113012D008 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3725C709S113012D008 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.25
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Percent Weight of PAHs in SEKR3725C709S113012D008 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3725C709S113012D008 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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All available Kalamazoo River and Battle Creek background samples averaged.
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Enbridge Line 6B MP 608
Concentration of PAHs and Biomarkers in SEKR3725C709S113012DX

Nondetects set to detection limit and plotted dotted in grey.
Diagenic compounds plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3725C709S113012DX versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Reach: Kalamazoo River
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3725C709S113012DX versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3725C709S113012DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3725C709S113012DX versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3725C709S113012DX

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR3725C709S113012DX versus Line 6B and other oils,
Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek

Nondetects set to zero and are plotted with open symbols.
2-Ring and the diagenic PAHs not included.

All available Kalamazoo River and Battle Creek background samples averaged.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR3725C709S113012DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR3725C709S113012DX versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
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Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR3736L028S022212D004 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3736L028S022212D004 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.36
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3736L028S022212D004 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR3736L028S022212D004 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR3736L028S022212D004

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR3736L028S022212D004 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR3736L028S022212D004 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR3736L028S022212D004 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3736L028S022212D004 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:59:05 2013

DRAFTRevision date: March 14, 2013



0 5 10 15 20
Oily Kalamazoo River Background

0

5

10

15

20
S

E
K

R
37

36
L0

28
S

02
22

12
D

00
4

R2: 0.88
R2: 0.66
Slope: 1.31

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.36

0 2 4 6 8 10 12
Oily Battle Creek

0

2

4

6

8

10

12

S
E

K
R

37
36

L0
28

S
02

22
12

D
00

4

R2: 0.78
R2: 0.86
Slope: 0.44

0 2 4 6 8 10 12
Oily Kalamazoo R. Background and Battle Creek

0

2

4

6

8

10

12

S
E

K
R

37
36

L0
28

S
02

22
12

D
00

4

R2: 0.97
R2: 0.87
Slope: 0.71

0 2 4 6 8 10 12 14
Non-Oily Kalamazoo River Background

0

2

4

6

8

10

12

14

S
E

K
R

37
36

L0
28

S
02

22
12

D
00

4

R2: 0.70
R2: 0.87
Slope: 1.31

0 2 4 6 8 10 12
Non-Oily Battle Creek

0

2

4

6

8

10

12
S

E
K

R
37

36
L0

28
S

02
22

12
D

00
4

R2: 0.85
R2: 0.89
Slope: 1.01

0 2 4 6 8 10 12
Non-Oily Kalamazoo R. Background and Battle Creek

0

2

4

6

8

10

12

S
E

K
R

37
36

L0
28

S
02

22
12

D
00

4

R2: 0.81
R2: 0.88
Slope: 1.14

Biomarkers
O

ily
 B

ac
kg

ro
un

d
N

on
-O

ily
 B

ac
kg

ro
un

d

Tricyclic Terpanes-Unmodified
Modified Tricyclic and Tetracyclic Terpanes
Low Concentration Light Hopanes
High Concentration Light Hopanes
Heavy Hopanes
Steranes and Rearranged Steranes
Triaromatic Steranes (TAS)

Enbridge Line 6B MP 608
Percent Weight of Biomarkers in SEKR3736L028S022212D004 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
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Nonoily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR3750C701S072512D006 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR3750C701S072512D006 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C701S072512D006 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEKR3750C701S072512D006
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C701S072512D006 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR3750C701S072512D006
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C701S072512D006

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
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R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR3750C701S072512D006 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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All available Kalamazoo River and Battle Creek background samples averaged.
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Nondetects set to zero and are plotted with open symbols.
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Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C701S072512D010 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Reach: Kalamazoo River
Mile Post: 37.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C701S072512D010 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C701S072512D010 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C701S072512D010

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR3750C701S072512D010 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR3750C701S072512D010 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR3750C701S072512D010 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 18:59:41 2013

DRAFTRevision date: March 14, 2013



0 5 10 15 20 25 30
Oily Kalamazoo River Background

0

5

10

15

20

25

30
S

E
K

R
37

50
C

70
1S

07
25

12
D

01
0

R2: 0.86
R2: 0.89
R2: 0.91

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50

0 5 10 15 20 25 30
Oily Battle Creek

0

5

10

15

20

25

30

S
E

K
R

37
50

C
70

1S
07

25
12

D
01

0

R2: 0.39
R2: 0.68
R2: 0.78

0 5 10 15 20 25 30
Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

20

25

30

S
E

K
R

37
50

C
70

1S
07

25
12

D
01

0

R2: 0.72
R2: 0.82
R2: 0.88

0 5 10 15 20 25 30
Non-Oily Kalamazoo River Background

0

5

10

15

20

25

30

S
E

K
R

37
50

C
70

1S
07

25
12

D
01

0

R2: 0.95
R2: 0.95
R2: 0.99

0 5 10 15 20 25 30
Non-Oily Battle Creek

0

5

10

15

20

25

30
S

E
K

R
37

50
C

70
1S

07
25

12
D

01
0

R2: 0.94
R2: 0.94
R2: 0.93

0 5 10 15 20 25 30
Non-Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

20

25

30

S
E

K
R

37
50

C
70

1S
07

25
12

D
01

0

R2: 0.98
R2: 0.98
R2: 0.99

Alkylated PAHs
O

ily
 B

ac
kg

ro
un

d
N

on
-O

ily
 B

ac
kg

ro
un

d

3 Ring
4 Ring

Enbridge Line 6B MP 608
Percent Weight of Alkylated PAHs in SEKR3750C701S072512D010 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Biomarkers in SEKR3750C701S072512D010 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of Biomarkers in SEKR3750C701S072512D010 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
Oily samples collected from L012, C023, L020 and L021.

Nonoily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to detection limit and plotted dotted in grey.
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Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR3750C701S072512DX versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C701S072512DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Mile Post: 37.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C701S072512DX versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C701S072512DX

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3750C701S072512DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 19:00:03 2013

DRAFTRevision date: March 14, 2013



0 2 4 6 8 10
OLKR

0

2

4

6

8

10
S

E
K

R
37

50
C

70
1S

07
25

12
D

X
R2: 0.17
R2: 0.67
Slope: 0.28

0 2 4 6 8 10
Topped Cold Lake Crude

0

2

4

6

8

10

S
E

K
R

37
50

C
70

1S
07

25
12

D
X

R2: 0.17
R2: 0.66
Slope: 0.33

0 5 10 15
Alaska N. Slope Crude

0

5

10

15

S
E

K
R

37
50

C
70

1S
07

25
12

D
X

R2: 0.06
R2: 0.31
Slope: 0.08

0 5 10 15
Kalamazoo River Background

0

5

10

15

S
E

K
R

37
50

C
70

1S
07

25
12

D
X

R2: 0.82
R2: 0.71
Slope: 1.38

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50

0 2 4 6 8 10 12
Battle Creek

0

2

4

6

8

10

12
S

E
K

R
37

50
C

70
1S

07
25

12
D

X
R2: 0.78
R2: 0.79
Slope: 0.73

0 2 4 6 8 10 12
Kalamazoo R. Background and Battle Creek

0

2

4

6

8

10

12

S
E

K
R

37
50

C
70

1S
07

25
12

D
X

R2: 0.86
R2: 0.77
Slope: 0.97

Biomarkers

Tricyclic Terpanes-Unmodified
Modified Tricyclic and Tetracyclic Terpanes
Low Concentration Light Hopanes
High Concentration Light Hopanes
Heavy Hopanes
Steranes and Rearranged Steranes
Triaromatic Steranes (TAS)

Enbridge Line 6B MP 608
Percent Weight of Biomarkers in SEKR3750C701S072512DX versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C703D112812D012 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C703D112812D012 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C703D112812D012 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C703D112812D012 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR3750C703D112812D012
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C703D112812D012

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR3750C703D112812D012 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR3750C703D112812D012 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR3750C703D112812D012 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3750C703D112812D012 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
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Percent Weight of PAHs and Biomarkers in SEKR3750C703S112812D007 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C703S112812D007 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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SEKR3750C703S112812D007
Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C703S112812D007 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEKR3750C703S112812D007
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C703S112812D007 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Concentration of PAHs and Biomarkers in SEKR3750C703S112812D012

Nondetects set to detection limit and plotted dotted in grey.
Diagenic compounds plotted in black.
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SEKR3750C703S112812D012
OLKR 1340L01 (Recovered Line 6B)

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C703S112812D012 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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CL-6B-072223-092710-JPS-KA-001-33_TOPPED

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C703S112812D012 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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SEKR3750C703S112812D012
Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C703S112812D012 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEKR3750C703S112812D012
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C703S112812D012 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR3750C703S112812D012
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C703S112812D012

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR3750C703S112812D012 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR3750C703S112812D012 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR3750C703S112812D012 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3750C703S112812D012 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 19:01:03 2013

DRAFTRevision date: March 14, 2013



0 2 4 6 8 10
OLKR

0

2

4

6

8

10
S

E
K

R
37

50
C

70
3S

11
28

12
D

01
2

R2: 0.46
R2: 0.27
Slope: 0.33

0 2 4 6 8 10
Topped Cold Lake Crude

0

2

4

6

8

10

S
E

K
R

37
50

C
70

3S
11

28
12

D
01

2

R2: 0.46
R2: 0.26
Slope: 0.39

0 5 10 15
Alaska N. Slope Crude

0

5

10

15

S
E

K
R

37
50

C
70

3S
11

28
12

D
01

2

R2: 0.20
R2: 0.04
Slope: 0.05

0 5 10 15
Kalamazoo River Background

0

5

10

15

S
E

K
R

37
50

C
70

3S
11

28
12

D
01

2

R2: 0.67
R2: 0.97
Slope: 3.02

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50

0 2 4 6 8 10 12
Battle Creek

0

2

4

6

8

10

12
S

E
K

R
37

50
C

70
3S

11
28

12
D

01
2

R2: 0.76
R2: 0.97
Slope: 1.52

0 2 4 6 8 10 12
Kalamazoo R. Background and Battle Creek

0

2

4

6

8

10

12

S
E

K
R

37
50

C
70

3S
11

28
12

D
01

2

R2: 0.76
R2: 0.99
Slope: 2.06

Biomarkers

Tricyclic Terpanes-Unmodified
Modified Tricyclic and Tetracyclic Terpanes
Low Concentration Light Hopanes
High Concentration Light Hopanes
Heavy Hopanes
Steranes and Rearranged Steranes
Triaromatic Steranes (TAS)

Enbridge Line 6B MP 608
Percent Weight of Biomarkers in SEKR3750C703S112812D012 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 19:01:05 2013

DRAFTRevision date: March 14, 2013



0 5 10 15 20
Oily Kalamazoo River Background

0

5

10

15

20
S

E
K

R
37

50
C

70
3S

11
28

12
D

01
2

R2: 0.80
R2: 0.78
Slope: 2.89

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50

0 2 4 6 8 10 12
Oily Battle Creek

0

2

4

6

8

10

12

S
E

K
R

37
50

C
70

3S
11

28
12

D
01

2

R2: 0.79
R2: 0.97
Slope: 0.96

0 2 4 6 8 10 12
Oily Kalamazoo R. Background and Battle Creek

0

2

4

6

8

10

12

S
E

K
R

37
50

C
70

3S
11

28
12

D
01

2

R2: 0.92
R2: 0.99
Slope: 1.54

0 2 4 6 8 10 12 14
Non-Oily Kalamazoo River Background

0

2

4

6

8

10

12

14

S
E

K
R

37
50

C
70

3S
11

28
12

D
01

2

R2: 0.53
R2: 0.99
Slope: 2.82

0 2 4 6 8 10 12
Non-Oily Battle Creek

0

2

4

6

8

10

12
S

E
K

R
37

50
C

70
3S

11
28

12
D

01
2

R2: 0.73
R2: 0.98
Slope: 2.16

0 2 4 6 8 10 12
Non-Oily Kalamazoo R. Background and Battle Creek

0

2

4

6

8

10

12

S
E

K
R

37
50

C
70

3S
11

28
12

D
01

2

R2: 0.65
R2: 0.98
Slope: 2.45

Biomarkers
O

ily
 B

ac
kg

ro
un

d
N

on
-O

ily
 B

ac
kg

ro
un

d

Tricyclic Terpanes-Unmodified
Modified Tricyclic and Tetracyclic Terpanes
Low Concentration Light Hopanes
High Concentration Light Hopanes
Heavy Hopanes
Steranes and Rearranged Steranes
Triaromatic Steranes (TAS)

Enbridge Line 6B MP 608
Percent Weight of Biomarkers in SEKR3750C703S112812D012 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
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Percent Weight of PAHs and Biomarkers in SEKR3750C703S112812D022 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
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Nondetects set to detection limit and plotted dotted in grey.
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Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Nondetects set to detection limit and plotted dotted in grey.
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Diagenic biomarkers included and plotted in black.
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Nondetects set to detection limit and plotted dotted in grey.
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Diagenic biomarkers included and plotted in black.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3750C703S112812D022 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR3750C703S112812DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR3750C703S112812DX versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR3750C703S112812DX

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 19:01:43 2013

DRAFTRevision date: March 14, 2013



0 10 20 30
OLKR

0

10

20

30
S

E
K

R
37

50
C

70
3S

11
28

12
D

X
R2: 0.02
R2: 0.62
Slope: 0.18

0 10 20 30
Topped Cold Lake Crude

0

10

20

30

S
E

K
R

37
50

C
70

3S
11

28
12

D
X

R2: 0.02
R2: 0.60
Slope: 0.21

0 10 20 30
Alaska N. Slope Crude

0

10

20

30

S
E

K
R

37
50

C
70

3S
11

28
12

D
X

R2: 0.00
R2: 0.23
Slope: 0.05

0 10 20 30 40
Kalamazoo River Background

0

10

20

30

40

S
E

K
R

37
50

C
70

3S
11

28
12

D
X

R2: 0.42
R2: 0.70
Slope: 0.89

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50

0 10 20 30 40
Battle Creek

0

10

20

30

40
S

E
K

R
37

50
C

70
3S

11
28

12
D

X
R2: 0.52
R2: 0.84
Slope: 0.50

0 10 20 30 40
Kalamazoo R. Background and Battle Creek

0

10

20

30

40

S
E

K
R

37
50

C
70

3S
11

28
12

D
X

R2: 0.50
R2: 0.80
Slope: 0.65

Biomarkers

Tricyclic Terpanes-Unmodified
Modified Tricyclic and Tetracyclic Terpanes
Low Concentration Light Hopanes
High Concentration Light Hopanes
Heavy Hopanes
Steranes and Rearranged Steranes
Triaromatic Steranes (TAS)

Enbridge Line 6B MP 608
Percent Weight of Biomarkers in SEKR3750C703S112812DX versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 19:01:45 2013

DRAFTRevision date: March 14, 2013



0 10 20 30 40
Oily Kalamazoo River Background

0

10

20

30

40
S

E
K

R
37

50
C

70
3S

11
28

12
D

X
R2: 0.16
R2: 0.41
Slope: 0.74

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50

0 10 20 30 40
Oily Battle Creek

0

10

20

30

40

S
E

K
R

37
50

C
70

3S
11

28
12

D
X

R2: 0.37
R2: 0.82
Slope: 0.31

0 10 20 30 40
Oily Kalamazoo R. Background and Battle Creek

0

10

20

30

40

S
E

K
R

37
50

C
70

3S
11

28
12

D
X

R2: 0.27
R2: 0.77
Slope: 0.48

0 10 20 30 40
Non-Oily Kalamazoo River Background

0

10

20

30

40

S
E

K
R

37
50

C
70

3S
11

28
12

D
X

R2: 0.53
R2: 0.79
Slope: 0.88

0 10 20 30 40
Non-Oily Battle Creek

0

10

20

30

40
S

E
K

R
37

50
C

70
3S

11
28

12
D

X
R2: 0.58
R2: 0.85
Slope: 0.71

0 10 20 30 40
Non-Oily Kalamazoo R. Background and Battle Creek

0

10

20

30

40

S
E

K
R

37
50

C
70

3S
11

28
12

D
X

R2: 0.58
R2: 0.83
Slope: 0.79

Biomarkers
O

ily
 B

ac
kg

ro
un

d
N

on
-O

ily
 B

ac
kg

ro
un

d

Tricyclic Terpanes-Unmodified
Modified Tricyclic and Tetracyclic Terpanes
Low Concentration Light Hopanes
High Concentration Light Hopanes
Heavy Hopanes
Steranes and Rearranged Steranes
Triaromatic Steranes (TAS)

Enbridge Line 6B MP 608
Percent Weight of Biomarkers in SEKR3750C703S112812DX versus Oily and Non-Oily
Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek

Nondetects set to zero and are plotted with open symbols.
Diagenic biomarkers included.

Oily samples collected from L012, C023, L020 and L021.
Nonoily samples collected from L010, R011, C019, R022, and R024.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 19:01:47 2013

DRAFTRevision date: March 14, 2013



0 0.5 1 1.5
DBT3/PA3

0

0.5

1

1.5

2

2.5

D
B

T4
/P

A
4

Samples
Battle Creek River - Background
Kalamazoo River - Background
Talmadge Creek
Kalamazoo River (u/s Battle Creek)
Kalamazoo River (d/s Battle Creek)
Oil (Line 6B or similar)
SEKR3750C703S112812DX

End Members
Battle Creek River Background
Kalamazoo R. Background

Enbridge Line 6B MP 608
Cross Plot of Select Source Diagnostic Chemical Ratios in SEKR3750C703S112812DX

Mixing model intervals are 20 percent.
Topped CL is 100 percent.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_crossplot_select_Chem_ratios_Rapid_Response.pro Thu Mar 14 19:01:47 2013

DRAFTRevision date: March 14, 2013

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50

0 0.5 1 1.5
DBT3/PA3

0

0.5

1

1.5

N
B

T3
/B

C
3

0 0.5 1 1.5
DBT3/PA3

0

0.2

0.4

0.6

0.8

1

1.2

1.4

Fl
uo

ra
nt

he
ne

/P
yr

en
e



0 0.2 0.4 0.6 0.8 1 1.2
DBT2/PA2

0

0.5

1

1.5

D
B

T3
/P

A
3

Samples
Battle Creek River - Background
Kalamazoo River - Background
Talmadge Creek
Kalamazoo River (u/s Battle Creek)
Kalamazoo River (d/s Battle Creek)
Oil (Line 6B or similar)
SEKR3750C703S112812DX

End Members
Battle Creek River Background
Kalamazoo R. Background

Enbridge Line 6B MP 608
Cross Plot of Select Source Diagnostic Chemical Ratios in SEKR3750C703S112812DX

Mixing model intervals are 20 percent.
Topped CL is 100 percent.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_crossplot_select_Chem_ratios_Rapid_Response.pro Thu Mar 14 19:01:47 2013

DRAFTRevision date: March 14, 2013

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50

1x10-3 1x10-2 1x10-1 1x10 1x101 1x102
DBT3/Fluoranthene

1x10-3

1x10-2

1x10-1

1x10

1x101

1x102

D
B

T4
/P

yr
en

e

0 20 40 60 80
DBT3/Fluoranthene

0

5

10

15

D
B

T4
/P

yr
en

e



0 0.2 0.4 0.6 0.8
TAS2 / Hopane

0

0.2

0.4

0.6

0.8

1

1.2

TA
S

1 
/ T

A
S

2

Samples
Battle Creek River - Background
Kalamazoo River - Background
Talmadge Creek
Kalamazoo River (u/s Battle Creek)
Kalamazoo River (d/s Battle Creek)
Oil (Line 6B or similar)
SEKR3750C703S112812DX

End Members
Battle Creek River Background
Kalamazoo R. Background

Enbridge Line 6B MP 608
Cross Plot of Select Source Diagnostic Chemical Ratios in SEKR3750C703S112812DX

Mixing model intervals are 20 percent.
Topped CL is 100 percent.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_crossplot_select_Chem_ratios_Rapid_Response.pro Thu Mar 14 19:01:47 2013

DRAFTRevision date: March 14, 2013

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50

0 0.2 0.4 0.6 0.8
TAS2 / Hopane

0

0.2

0.4

0.6

0.8

1

TA
S

1 
/ H

op
an

e

0 0.2 0.4 0.6 0.8
TAS2 / Hopane

0

1

2

3

4

TA
S

1 
/ T

30



0 0.2 0.4 0.6 0.8 1 1.2
TAS1 / TAS2

0

1

2

3

4

TA
S

1 
/ T

30

Samples
Battle Creek River - Background
Kalamazoo River - Background
Talmadge Creek
Kalamazoo River (u/s Battle Creek)
Kalamazoo River (d/s Battle Creek)
Oil (Line 6B or similar)
SEKR3750C703S112812DX

End Members
Battle Creek River Background
Kalamazoo R. Background

Enbridge Line 6B MP 608
Cross Plot of Select Source Diagnostic Chemical Ratios in SEKR3750C703S112812DX

Mixing model intervals are 20 percent.
Topped CL is 100 percent.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_crossplot_select_Chem_ratios_Rapid_Response.pro Thu Mar 14 19:01:47 2013

DRAFTRevision date: March 14, 2013

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50

0 1 2 3
TAS2 / T30

0

1

2

3

4

TA
S

1 
/ T

30



0

500

1000

1500

2000

C
on

ce
nt

ra
tio

n 
(u

g/
K

g)

PAHs
D

0
D

1
D

2
D

3
D

4
B

T0
B

T1
B

T2
B

T3
B

T4 N
0

N
1

N
2

N
3

N
4 B

D
F

A
Y

A
E F0 F1 F2 F3

D
B

T0
D

B
T1

D
B

T2
D

B
T3

D
B

T4 P
0

A
0

P
A

1
P

A
2

P
A

3
P

A
4

R
E

T
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

P
E

R
D

A
IN

D
G

H
I

3-
P

1
2-

P
1

2-
A

1
9/

4-
P

1
1-

P
1

Total PAH = 22176.6 ug/Kg
Total PAH (17PP) = 12469.5 ug/Kg

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50

0

200

400

600

800

C
on

ce
nt

ra
tio

n 
(u

g/
K

g)

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Total Biomarker = 8653.3 ug/Kg

Data included have not been validated
Corrected biomarker results used in all analyses

Revision date: March 14, 2013

Enbridge Line 6B MP 608
Concentration of PAHs and Biomarkers in SEKR3750C704S112712D006

Nondetects set to detection limit and plotted dotted in grey.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C704S112712D006 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C704S112712D006 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C704S112712D006 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR3750C704S112712D006
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C704S112712D006

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR3750C704S112712D006 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR3750C704S112712D006 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR3750C704S112712D006 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3750C704S112712D006 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR3750C704S112712DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C704S112712DX versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
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Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR3750C704S112712DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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SEKR3750C705D112812D006
OLKR 1340L01 (Recovered Line 6B)

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C705D112812D006 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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SEKR3750C705D112812D006
CL-6B-072223-092710-JPS-KA-001-33_TOPPED

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C705D112812D006 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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SEKR3750C705D112812D006
Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C705D112812D006 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEKR3750C705D112812D006
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C705D112812D006 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR3750C705D112812D006
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C705D112812D006

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR3750C705D112812D006 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR3750C705D112812D006 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR3750C705D112812D006 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Enbridge Line 6B MP 608
Percent Weight of Alkylated PAHs in SEKR3750C705D112812D006 versus Oily and Non-Oily
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Nondetects set to detection limit and plotted dotted in grey.
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Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR3750C705S112812D006 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C705S112812D006 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50
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Percent Weight of PAHs and Biomarkers in SEKR3750C705S112812D006 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Nondetects set to detection limit and plotted dotted in grey.
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Diagenic biomarkers included and plotted in black.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR3750C705S112812D006 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3750C705S112812D006 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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All available Kalamazoo River and Battle Creek background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50
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OLKR 1340L01 (Recovered Line 6B)

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C705S112812D011 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C705S112812D011 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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SEKR3750C705S112812D011
Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C705S112812D011 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEKR3750C705S112812D011
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C705S112812D011 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR3750C705S112812D011
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C705S112812D011

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR3750C705S112812D011 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR3750C705S112812D011 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR3750C705S112812D011 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3750C705S112812D011 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR3750C705S112812D016 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C705S112812D016 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50
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Percent Weight of PAHs and Biomarkers in SEKR3750C705S112812D016 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C705S112812D016 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR3750C705S112812D016
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50
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Percent Weight of PAHs and Biomarkers in SEKR3750C705S112812D016

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR3750C705S112812D016 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR3750C705S112812D016 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR3750C705S112812D016 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3750C705S112812D016 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Oily samples collected from L012, C023, L020 and L021.
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Percent Weight of PAHs and Biomarkers in SEKR3750C705S112812DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR3750C705S112812DX versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR3750C705S112812DX

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C706D112912D009 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C706D112912D009 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 19:04:14 2013

DRAFTRevision date: March 14, 2013



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR3750C706D112912D009
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C706D112912D009 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C706D112912D009

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR3750C706D112912D009 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR3750C706D112912D009 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR3750C706D112912D009 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3750C706D112912D009 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR3750C706S112912D006 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C706S112912D006 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C706S112912D006 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEKR3750C706S112912D006
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C706S112912D006 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR3750C706S112912D006
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50
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Percent Weight of PAHs in SEKR3750C706S112912D006 versus Oily and Non-Oily
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Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Concentration of PAHs and Biomarkers in SEKR3750C706S112912D009

Nondetects set to detection limit and plotted dotted in grey.
Diagenic compounds plotted in black.
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SEKR3750C706S112912D009
OLKR 1340L01 (Recovered Line 6B)

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C706S112912D009 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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CL-6B-072223-092710-JPS-KA-001-33_TOPPED

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C706S112912D009 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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SEKR3750C706S112912D009
Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C706S112912D009 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEKR3750C706S112912D009
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C706S112912D009 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 19:04:55 2013

DRAFTRevision date: March 14, 2013



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR3750C706S112912D009
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C706S112912D009

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR3750C706S112912D009 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR3750C706S112912D009 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR3750C706S112912D009 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Nondetects set to zero and are plotted with open symbols.
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Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR3750C706S112912D012 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C706S112912D012 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C706S112912D012 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR3750C706S112912D012 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs in SEKR3750C706S112912D012 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR3750C706S112912D012 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR3750C706S112912D012 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3750C706S112912D012 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Diagenic biomarkers included.
Oily samples collected from L012, C023, L020 and L021.
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Nondetects set to detection limit and plotted dotted in grey.
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Diagenic biomarkers included and plotted in black.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 19:05:32 2013

DRAFTRevision date: March 14, 2013



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR3750C706S112912DX
CL-6B-072223-092710-JPS-KA-001-33_TOPPED

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C706S112912DX versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Reach: Kalamazoo River
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C706S112912DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C706S112912DX versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C706S112912DX

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR3750C706S112912DX versus Line 6B and other oils,
Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek

Nondetects set to zero and are plotted with open symbols.
2-Ring and the diagenic PAHs not included.

All available Kalamazoo River and Battle Creek background samples averaged.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR3750C706S112912DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3750C706S112912DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR3750C707D112812D006 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C707D112812D006 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Reach: Kalamazoo River
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Percent Weight of PAHs and Biomarkers in SEKR3750C707D112812D006 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 19:05:54 2013

DRAFTRevision date: March 14, 2013



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR3750C707D112812D006
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50
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Percent Weight of PAHs and Biomarkers in SEKR3750C707D112812D006 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
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Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50
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versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR3750C707D112812D006 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3750C707D112812D006 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.
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All available Kalamazoo River and Battle Creek background samples averaged.
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Nonoily samples collected from L010, R011, C019, R022, and R024.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 19:06:07 2013

DRAFTRevision date: March 14, 2013



0 0.5 1 1.5
DBT3/PA3

0

0.5

1

1.5

2

2.5

D
B

T4
/P

A
4

Samples
Battle Creek River - Background
Kalamazoo River - Background
Talmadge Creek
Kalamazoo River (u/s Battle Creek)
Kalamazoo River (d/s Battle Creek)
Oil (Line 6B or similar)
SEKR3750C707D112812D006

End Members
Battle Creek River Background
Kalamazoo R. Background

Enbridge Line 6B MP 608
Cross Plot of Select Source Diagnostic Chemical Ratios in SEKR3750C707D112812D006

Mixing model intervals are 20 percent.
Topped CL is 100 percent.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_crossplot_select_Chem_ratios_Rapid_Response.pro Thu Mar 14 19:06:07 2013

DRAFTRevision date: March 14, 2013

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50

0 0.5 1 1.5
DBT3/PA3

0

0.5

1

1.5

N
B

T3
/B

C
3

0 0.5 1 1.5
DBT3/PA3

0

0.2

0.4

0.6

0.8

1

1.2

1.4

Fl
uo

ra
nt

he
ne

/P
yr

en
e



0 0.2 0.4 0.6 0.8 1 1.2
DBT2/PA2

0

0.5

1

1.5

D
B

T3
/P

A
3

Samples
Battle Creek River - Background
Kalamazoo River - Background
Talmadge Creek
Kalamazoo River (u/s Battle Creek)
Kalamazoo River (d/s Battle Creek)
Oil (Line 6B or similar)
SEKR3750C707D112812D006

End Members
Battle Creek River Background
Kalamazoo R. Background

Enbridge Line 6B MP 608
Cross Plot of Select Source Diagnostic Chemical Ratios in SEKR3750C707D112812D006

Mixing model intervals are 20 percent.
Topped CL is 100 percent.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_crossplot_select_Chem_ratios_Rapid_Response.pro Thu Mar 14 19:06:07 2013

DRAFTRevision date: March 14, 2013

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50

1x10-3 1x10-2 1x10-1 1x10 1x101 1x102
DBT3/Fluoranthene

1x10-3

1x10-2

1x10-1

1x10

1x101

1x102

D
B

T4
/P

yr
en

e

0 20 40 60 80
DBT3/Fluoranthene

0

5

10

15

D
B

T4
/P

yr
en

e



0 0.2 0.4 0.6 0.8
TAS2 / Hopane

0

0.2

0.4

0.6

0.8

1

1.2

TA
S

1 
/ T

A
S

2

Samples
Battle Creek River - Background
Kalamazoo River - Background
Talmadge Creek
Kalamazoo River (u/s Battle Creek)
Kalamazoo River (d/s Battle Creek)
Oil (Line 6B or similar)
SEKR3750C707D112812D006

End Members
Battle Creek River Background
Kalamazoo R. Background

Enbridge Line 6B MP 608
Cross Plot of Select Source Diagnostic Chemical Ratios in SEKR3750C707D112812D006

Mixing model intervals are 20 percent.
Topped CL is 100 percent.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_crossplot_select_Chem_ratios_Rapid_Response.pro Thu Mar 14 19:06:07 2013

DRAFTRevision date: March 14, 2013

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50

0 0.2 0.4 0.6 0.8
TAS2 / Hopane

0

0.2

0.4

0.6

0.8

1

TA
S

1 
/ H

op
an

e

0 0.2 0.4 0.6 0.8
TAS2 / Hopane

0

1

2

3

4

TA
S

1 
/ T

30



0 0.2 0.4 0.6 0.8 1 1.2
TAS1 / TAS2

0

1

2

3

4

TA
S

1 
/ T

30

Samples
Battle Creek River - Background
Kalamazoo River - Background
Talmadge Creek
Kalamazoo River (u/s Battle Creek)
Kalamazoo River (d/s Battle Creek)
Oil (Line 6B or similar)
SEKR3750C707D112812D006

End Members
Battle Creek River Background
Kalamazoo R. Background

Enbridge Line 6B MP 608
Cross Plot of Select Source Diagnostic Chemical Ratios in SEKR3750C707D112812D006

Mixing model intervals are 20 percent.
Topped CL is 100 percent.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_crossplot_select_Chem_ratios_Rapid_Response.pro Thu Mar 14 19:06:08 2013

DRAFTRevision date: March 14, 2013

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50

0 1 2 3
TAS2 / T30

0

1

2

3

4

TA
S

1 
/ T

30



0

500

1000

1500

2000

2500

C
on

ce
nt

ra
tio

n 
(u

g/
K

g)

PAHs
D

0
D

1
D

2
D

3
D

4
B

T0
B

T1
B

T2
B

T3
B

T4 N
0

N
1

N
2

N
3

N
4 B

D
F

A
Y

A
E F0 F1 F2 F3

D
B

T0
D

B
T1

D
B

T2
D

B
T3

D
B

T4 P
0

A
0

P
A

1
P

A
2

P
A

3
P

A
4

R
E

T
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

P
E

R
D

A
IN

D
G

H
I

3-
P

1
2-

P
1

2-
A

1
9/

4-
P

1
1-

P
1

Total PAH = 26259.7 ug/Kg
Total PAH (17PP) = 14899.8 ug/Kg

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50

0

200

400

600

C
on

ce
nt

ra
tio

n 
(u

g/
K

g)

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Total Biomarker = 8065.0 ug/Kg

Data included have not been validated
Corrected biomarker results used in all analyses

Revision date: March 14, 2013

Enbridge Line 6B MP 608
Concentration of PAHs and Biomarkers in SEKR3750C707S112812D006

Nondetects set to detection limit and plotted dotted in grey.
Diagenic compounds plotted in black.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 19:06:11 2013

DRAFT



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR3750C707S112812D006
OLKR 1340L01 (Recovered Line 6B)

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C707S112812D006 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 19:06:12 2013

DRAFTRevision date: March 14, 2013



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR3750C707S112812D006
CL-6B-072223-092710-JPS-KA-001-33_TOPPED

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C707S112812D006 versus Topped CL
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Percent Weight of PAHs and Biomarkers in SEKR3750C707S112812D006 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50
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Percent Weight of PAHs and Biomarkers in SEKR3750C707S112812D006 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50
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Percent Weight of PAHs and Biomarkers in SEKR3750C707S112812D006

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3750C707S112812D006 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C707S112812D010 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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SEKR3750C707S112812D010
Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C707S112812D010 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C707S112812D010 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR3750C707S112812D010
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C707S112812D010

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR3750C707S112812D010 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR3750C707S112812D010 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR3750C707S112812D010 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3750C707S112812D010 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
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Nondetects set to detection limit and plotted dotted in grey.
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Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR3750C707S112812DX versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C707S112812DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C707S112812DX versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
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R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR3750C707S112812DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 19:07:03 2013

DRAFTRevision date: March 14, 2013



0 2 4 6 8 10
OLKR

0

2

4

6

8

10
S

E
K

R
37

50
C

70
7S

11
28

12
D

X
R2: 0.53
R2: 0.64
Slope: 0.39

0 2 4 6 8 10
Topped Cold Lake Crude

0

2

4

6

8

10

S
E

K
R

37
50

C
70

7S
11

28
12

D
X

R2: 0.53
R2: 0.64
Slope: 0.46

0 5 10 15
Alaska N. Slope Crude

0

5

10

15

S
E

K
R

37
50

C
70

7S
11

28
12

D
X

R2: 0.25
R2: 0.30
Slope: 0.11

0 5 10 15
Kalamazoo River Background

0

5

10

15

S
E

K
R

37
50

C
70

7S
11

28
12

D
X

R2: 0.70
R2: 0.74
Slope: 2.00

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50

0 2 4 6 8 10 12
Battle Creek

0

2

4

6

8

10

12
S

E
K

R
37

50
C

70
7S

11
28

12
D

X
R2: 0.89
R2: 0.79
Slope: 1.04

0 2 4 6 8 10 12
Kalamazoo R. Background and Battle Creek

0

2

4

6

8

10

12

S
E

K
R

37
50

C
70

7S
11

28
12

D
X

R2: 0.84
R2: 0.78
Slope: 1.39

Biomarkers

Tricyclic Terpanes-Unmodified
Modified Tricyclic and Tetracyclic Terpanes
Low Concentration Light Hopanes
High Concentration Light Hopanes
Heavy Hopanes
Steranes and Rearranged Steranes
Triaromatic Steranes (TAS)

Enbridge Line 6B MP 608
Percent Weight of Biomarkers in SEKR3750C707S112812DX versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 19:07:05 2013

DRAFTRevision date: March 14, 2013



0 5 10 15 20
Oily Kalamazoo River Background

0

5

10

15

20
S

E
K

R
37

50
C

70
7S

11
28

12
D

X
R2: 0.72
R2: 0.55
Slope: 1.84

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50

0 2 4 6 8 10 12
Oily Battle Creek

0

2

4

6

8

10

12

S
E

K
R

37
50

C
70

7S
11

28
12

D
X

R2: 0.90
R2: 0.77
Slope: 0.65

0 2 4 6 8 10 12
Oily Kalamazoo R. Background and Battle Creek

0

2

4

6

8

10

12

S
E

K
R

37
50

C
70

7S
11

28
12

D
X

R2: 0.91
R2: 0.76
Slope: 1.03

0 2 4 6 8 10 12 14
Non-Oily Kalamazoo River Background

0

2

4

6

8

10

12

14

S
E

K
R

37
50

C
70

7S
11

28
12

D
X

R2: 0.61
R2: 0.77
Slope: 1.90

0 2 4 6 8 10 12
Non-Oily Battle Creek

0

2

4

6

8

10

12
S

E
K

R
37

50
C

70
7S

11
28

12
D

X
R2: 0.85
R2: 0.81
Slope: 1.49

0 2 4 6 8 10 12
Non-Oily Kalamazoo R. Background and Battle Creek

0

2

4

6

8

10

12

S
E

K
R

37
50

C
70

7S
11

28
12

D
X

R2: 0.75
R2: 0.79
Slope: 1.68

Biomarkers
O

ily
 B

ac
kg

ro
un

d
N

on
-O

ily
 B

ac
kg

ro
un

d

Tricyclic Terpanes-Unmodified
Modified Tricyclic and Tetracyclic Terpanes
Low Concentration Light Hopanes
High Concentration Light Hopanes
Heavy Hopanes
Steranes and Rearranged Steranes
Triaromatic Steranes (TAS)

Enbridge Line 6B MP 608
Percent Weight of Biomarkers in SEKR3750C707S112812DX versus Oily and Non-Oily
Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek

Nondetects set to zero and are plotted with open symbols.
Diagenic biomarkers included.

Oily samples collected from L012, C023, L020 and L021.
Nonoily samples collected from L010, R011, C019, R022, and R024.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 19:07:07 2013

DRAFTRevision date: March 14, 2013



0 0.5 1 1.5
DBT3/PA3

0

0.5

1

1.5

2

2.5

D
B

T4
/P

A
4

Samples
Battle Creek River - Background
Kalamazoo River - Background
Talmadge Creek
Kalamazoo River (u/s Battle Creek)
Kalamazoo River (d/s Battle Creek)
Oil (Line 6B or similar)
SEKR3750C707S112812DX

End Members
Battle Creek River Background
Kalamazoo R. Background

Enbridge Line 6B MP 608
Cross Plot of Select Source Diagnostic Chemical Ratios in SEKR3750C707S112812DX

Mixing model intervals are 20 percent.
Topped CL is 100 percent.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_crossplot_select_Chem_ratios_Rapid_Response.pro Thu Mar 14 19:07:07 2013

DRAFTRevision date: March 14, 2013

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50

0 0.5 1 1.5
DBT3/PA3

0

0.5

1

1.5

N
B

T3
/B

C
3

0 0.5 1 1.5
DBT3/PA3

0

0.2

0.4

0.6

0.8

1

1.2

1.4

Fl
uo

ra
nt

he
ne

/P
yr

en
e



0 0.2 0.4 0.6 0.8 1 1.2
DBT2/PA2

0

0.5

1

1.5

D
B

T3
/P

A
3

Samples
Battle Creek River - Background
Kalamazoo River - Background
Talmadge Creek
Kalamazoo River (u/s Battle Creek)
Kalamazoo River (d/s Battle Creek)
Oil (Line 6B or similar)
SEKR3750C707S112812DX

End Members
Battle Creek River Background
Kalamazoo R. Background

Enbridge Line 6B MP 608
Cross Plot of Select Source Diagnostic Chemical Ratios in SEKR3750C707S112812DX

Mixing model intervals are 20 percent.
Topped CL is 100 percent.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_crossplot_select_Chem_ratios_Rapid_Response.pro Thu Mar 14 19:07:08 2013

DRAFTRevision date: March 14, 2013

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50

1x10-3 1x10-2 1x10-1 1x10 1x101 1x102
DBT3/Fluoranthene

1x10-3

1x10-2

1x10-1

1x10

1x101

1x102

D
B

T4
/P

yr
en

e

0 20 40 60 80
DBT3/Fluoranthene

0

5

10

15

D
B

T4
/P

yr
en

e



0 0.2 0.4 0.6 0.8
TAS2 / Hopane

0

0.2

0.4

0.6

0.8

1

1.2

TA
S

1 
/ T

A
S

2

Samples
Battle Creek River - Background
Kalamazoo River - Background
Talmadge Creek
Kalamazoo River (u/s Battle Creek)
Kalamazoo River (d/s Battle Creek)
Oil (Line 6B or similar)
SEKR3750C707S112812DX

End Members
Battle Creek River Background
Kalamazoo R. Background

Enbridge Line 6B MP 608
Cross Plot of Select Source Diagnostic Chemical Ratios in SEKR3750C707S112812DX

Mixing model intervals are 20 percent.
Topped CL is 100 percent.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_crossplot_select_Chem_ratios_Rapid_Response.pro Thu Mar 14 19:07:08 2013

DRAFTRevision date: March 14, 2013

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50

0 0.2 0.4 0.6 0.8
TAS2 / Hopane

0

0.2

0.4

0.6

0.8

1

TA
S

1 
/ H

op
an

e

0 0.2 0.4 0.6 0.8
TAS2 / Hopane

0

1

2

3

4

TA
S

1 
/ T

30



0 0.2 0.4 0.6 0.8 1 1.2
TAS1 / TAS2

0

1

2

3

4

TA
S

1 
/ T

30

Samples
Battle Creek River - Background
Kalamazoo River - Background
Talmadge Creek
Kalamazoo River (u/s Battle Creek)
Kalamazoo River (d/s Battle Creek)
Oil (Line 6B or similar)
SEKR3750C707S112812DX

End Members
Battle Creek River Background
Kalamazoo R. Background

Enbridge Line 6B MP 608
Cross Plot of Select Source Diagnostic Chemical Ratios in SEKR3750C707S112812DX

Mixing model intervals are 20 percent.
Topped CL is 100 percent.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_crossplot_select_Chem_ratios_Rapid_Response.pro Thu Mar 14 19:07:08 2013

DRAFTRevision date: March 14, 2013

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50

0 1 2 3
TAS2 / T30

0

1

2

3

4

TA
S

1 
/ T

30



0

50

100

150

C
on

ce
nt

ra
tio

n 
(u

g/
K

g)

PAHs
D

0
D

1
D

2
D

3
D

4
B

T0
B

T1
B

T2
B

T3
B

T4 N
0

N
1

N
2

N
3

N
4 B

D
F

A
Y

A
E F0 F1 F2 F3

D
B

T0
D

B
T1

D
B

T2
D

B
T3

D
B

T4 P
0

A
0

P
A

1
P

A
2

P
A

3
P

A
4

R
E

T
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

P
E

R
D

A
IN

D
G

H
I

3-
P

1
2-

P
1

2-
A

1
9/

4-
P

1
1-

P
1

Total PAH = 1201.5 ug/Kg
Total PAH (17PP) = 469.3 ug/Kg

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50

0

20

40

60

80

C
on

ce
nt

ra
tio

n 
(u

g/
K

g)

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Total Biomarker = 398.2 ug/Kg

Data included have not been validated
Corrected biomarker results used in all analyses

Revision date: March 14, 2013

Enbridge Line 6B MP 608
Concentration of PAHs and Biomarkers in SEKR3750C708D112912D011

Nondetects set to detection limit and plotted dotted in grey.
Diagenic compounds plotted in black.
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SEKR3750C708D112912D011
OLKR 1340L01 (Recovered Line 6B)

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C708D112912D011 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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SEKR3750C708D112912D011
CL-6B-072223-092710-JPS-KA-001-33_TOPPED

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C708D112912D011 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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SEKR3750C708D112912D011
Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C708D112912D011 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEKR3750C708D112912D011
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C708D112912D011 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR3750C708D112912D011
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C708D112912D011

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR3750C708D112912D011 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR3750C708D112912D011 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR3750C708D112912D011 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3750C708D112912D011 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR3750C708S112912D006 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C708S112912D006 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C708S112912D006 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
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Percent Weight of PAHs and Biomarkers in SEKR3750C708S112912D006 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 19:07:35 2013

DRAFTRevision date: March 14, 2013



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR3750C708S112912D006
Kalamazoo R. Background and Battle Creek
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Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR3750C708S112912D006 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3750C708S112912D006 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Nonoily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR3750C708S112912D011 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C708S112912D011 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C708S112912D011

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR3750C708S112912D011 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR3750C708S112912D011 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
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Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR3750C708S112912D016 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
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Percent Weight of PAHs and Biomarkers in SEKR3750C708S112912D016 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50
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Percent Weight of PAHs and Biomarkers in SEKR3750C708S112912D016 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50
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Percent Weight of PAHs and Biomarkers in SEKR3750C708S112912D016

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR3750C708S112912D016 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR3750C708S112912D016 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR3750C708S112912D016 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3750C708S112912D016 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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2-Ring and the diagenic PAHs not included.
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Percent Weight of PAHs and Biomarkers in SEKR3750C708S112912D021 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C708S112912D021 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50
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Percent Weight of PAHs and Biomarkers in SEKR3750C708S112912D021

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 19:08:38 2013

DRAFTRevision date: March 14, 2013



0 10 20 30
OLKR

0

10

20

30

S
E

K
R

37
50

C
70

8S
11

29
12

D
02

1
R2: 0.01
R2: 0.03
R2: 0.24

0 10 20 30
Topped Cold Lake Crude

0

10

20

30

S
E

K
R

37
50

C
70

8S
11

29
12

D
02

1

R2: 0.00
R2: 0.06
R2: 0.22

0 10 20 30
Alaska N. Slope Crude

0

10

20

30

S
E

K
R

37
50

C
70

8S
11

29
12

D
02

1

R2: 0.02
R2: 0.03
R2: 0.19

0 10 20 30 40 50
Kalamazoo River Background

0

10

20

30

40

50

S
E

K
R

37
50

C
70

8S
11

29
12

D
02

1

R2: 0.04
R2: 0.01
R2: 0.82

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50

0 10 20 30 40 50
Battle Creek

0

10

20

30

40

50
S

E
K

R
37

50
C

70
8S

11
29

12
D

02
1

R2: 0.03
R2: 0.01
R2: 0.62

0 10 20 30 40 50
Kalamazoo R. Background and Battle Creek

0

10

20

30

40

50

S
E

K
R

37
50

C
70

8S
11

29
12

D
02

1

R2: 0.03
R2: 0.01
R2: 0.75

Alkylated PAHs

3 Ring
4 Ring

Enbridge Line 6B MP 608
Percent Weight of Alkylated PAHs in SEKR3750C708S112912D021 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
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R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3750C708S112912D021 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Nondetects set to detection limit and plotted dotted in grey.
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SEKR3750C708S112912D026
OLKR 1340L01 (Recovered Line 6B)

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a

^

T2
6

T2
7

T3
0

T3
1

T3
2

T3
3

T3
4

T3
5

S
4

S
5

S
8

S
12

S
17

S
18

S
19

S
20

S
24

S
25

S
28

S
14

S
15

S
22

S
23

S
26

S
27

TA
S

1

TA
S

2

TA
S

3

TA
S

4

Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C708S112912D026 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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SEKR3750C708S112912D026
CL-6B-072223-092710-JPS-KA-001-33_TOPPED

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C708S112912D026 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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SEKR3750C708S112912D026
Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C708S112912D026 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEKR3750C708S112912D026
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a

^

T2
6

T2
7

T3
0

T3
1

T3
2

T3
3

T3
4

T3
5

S
4

S
5

S
8

S
12

S
17

S
18

S
19

S
20

S
24

S
25

S
28

S
14

S
15

S
22

S
23

S
26

S
27

TA
S

1

TA
S

2

TA
S

3

TA
S

4

Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C708S112912D026 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR3750C708S112912D026
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C708S112912D026

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR3750C708S112912D026 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR3750C708S112912D026 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR3750C708S112912D026 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Enbridge Line 6B MP 608
Percent Weight of Alkylated PAHs in SEKR3750C708S112912D026 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C708S112912DX versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C708S112912DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Matrix: Bulk Sediment
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Percent Weight of PAHs and Biomarkers in SEKR3750C708S112912DX versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Nondetects set to zero and are plotted with open symbols.
2-Ring and the diagenic PAHs not included.

All available Kalamazoo River and Battle Creek background samples averaged.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR3750C708S112912DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3750C708S112912DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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All available Kalamazoo River and Battle Creek background samples averaged.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 19:09:23 2013

DRAFTRevision date: March 14, 2013



0 5 10 15 20
Oily Kalamazoo River Background

0

5

10

15

20
S

E
K

R
37

50
C

70
8S

11
29

12
D

X
R2: 0.69
R2: 0.33
Slope: 1.02

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50

0 2 4 6 8 10 12
Oily Battle Creek

0

2

4

6

8

10

12

S
E

K
R

37
50

C
70

8S
11

29
12

D
X

R2: 0.84
R2: 0.66
Slope: 0.43

0 2 4 6 8 10 12
Oily Kalamazoo R. Background and Battle Creek

0

2

4

6

8

10

12

S
E

K
R

37
50

C
70

8S
11

29
12

D
X

R2: 0.86
R2: 0.61
Slope: 0.66

0 2 4 6 8 10 12 14
Non-Oily Kalamazoo River Background

0

2

4

6

8

10

12

14

S
E

K
R

37
50

C
70

8S
11

29
12

D
X

R2: 0.69
R2: 0.63
Slope: 1.22

0 2 4 6 8 10 12
Non-Oily Battle Creek

0

2

4

6

8

10

12
S

E
K

R
37

50
C

70
8S

11
29

12
D

X
R2: 0.88
R2: 0.70
Slope: 0.98

0 2 4 6 8 10 12
Non-Oily Kalamazoo R. Background and Battle Creek

0

2

4

6

8

10

12

S
E

K
R

37
50

C
70

8S
11

29
12

D
X

R2: 0.82
R2: 0.67
Slope: 1.09

Biomarkers
O

ily
 B

ac
kg

ro
un

d
N

on
-O

ily
 B

ac
kg

ro
un

d

Tricyclic Terpanes-Unmodified
Modified Tricyclic and Tetracyclic Terpanes
Low Concentration Light Hopanes
High Concentration Light Hopanes
Heavy Hopanes
Steranes and Rearranged Steranes
Triaromatic Steranes (TAS)

Enbridge Line 6B MP 608
Percent Weight of Biomarkers in SEKR3750C708S112912DX versus Oily and Non-Oily
Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek

Nondetects set to zero and are plotted with open symbols.
Diagenic biomarkers included.

Oily samples collected from L012, C023, L020 and L021.
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Matrix: Bulk Sediment
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C709D112712D006 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C709D112712D006 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C709D112712D006 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEKR3750C709D112712D006
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C709D112712D006 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR3750C709D112712D006
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C709D112712D006

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 19:09:33 2013

DRAFTRevision date: March 14, 2013



0 2 4 6 8 10
OLKR

0

2

4

6

8

10
S

E
K

R
37

50
C

70
9D

11
27

12
D

00
6

R2: 0.08
R2: 0.28
R2: 0.28
R2: 0.36

0 2 4 6 8 10
Topped Cold Lake Crude

0

2

4

6

8

10

S
E

K
R

37
50

C
70

9D
11

27
12

D
00

6

R2: 0.10
R2: 0.25
R2: 0.28
R2: 0.39

0 2 4 6 8 10
Alaska N. Slope Crude

0

2

4

6

8

10

S
E

K
R

37
50

C
70

9D
11

27
12

D
00

6

R2: 0.12
R2: 0.35
R2: 0.31
R2: 0.13

0 5 10 15
Kalamazoo River Background

0

5

10

15

S
E

K
R

37
50

C
70

9D
11

27
12

D
00

6

R2: 0.94
R2: 0.60
R2: 0.98
R2: 0.99

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50

0 5 10 15
Battle Creek

0

5

10

15
S

E
K

R
37

50
C

70
9D

11
27

12
D

00
6

R2: 0.92
R2: 0.79
R2: 0.97
R2: 0.95

0 5 10 15
Kalamazoo R. Background and Battle Creek

0

5

10

15

S
E

K
R

37
50

C
70

9D
11

27
12

D
00

6

R2: 0.94
R2: 0.72
R2: 0.98
R2: 0.98

PAHs 3+ring, w/o Ret,Per

3 Ring
4 Ring
5+ Rings

Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR3750C709D112712D006 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR3750C709D112712D006 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR3750C709D112712D006 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3750C709D112712D006 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR3750C709S112712D006 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C709S112712D006 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C709S112712D006 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C709S112712D006 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50
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Percent Weight of PAHs and Biomarkers in SEKR3750C709S112712D006

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR3750C709S112712D006 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR3750C709S112712D006 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR3750C709S112712D006 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3750C709S112712D006 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
Oily samples collected from L012, C023, L020 and L021.

Nonoily samples collected from L010, R011, C019, R022, and R024.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50
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Percent Weight of PAHs and Biomarkers in SEKR3750C709S112712D011 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C709S112712D011 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C709S112712D011

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C709S112712DX versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C709S112712DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C709S112712DX versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C709S112712DX

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR3750C709S112712DX versus Line 6B and other oils,
Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek

Nondetects set to zero and are plotted with open symbols.
2-Ring and the diagenic PAHs not included.

All available Kalamazoo River and Battle Creek background samples averaged.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR3750C709S112712DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR3750C709S112712DX versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3750C709S112712DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to detection limit and plotted dotted in grey.
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Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C710S112812D005 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C710S112812D005 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEKR3750C710S112812D005
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C710S112812D005 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
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Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
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Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Concentration of PAHs and Biomarkers in SEKR3750C710S112812D008

Nondetects set to detection limit and plotted dotted in grey.
Diagenic compounds plotted in black.
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SEKR3750C710S112812D008
OLKR 1340L01 (Recovered Line 6B)

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C710S112812D008 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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SEKR3750C710S112812D008
CL-6B-072223-092710-JPS-KA-001-33_TOPPED

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C710S112812D008 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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SEKR3750C710S112812D008
Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C710S112812D008 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEKR3750C710S112812D008
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C710S112812D008 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR3750C710S112812D008
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C710S112812D008

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR3750C710S112812D008 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR3750C710S112812D008 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR3750C710S112812D008 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3750C710S112812D008 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 19:11:21 2013

DRAFTRevision date: March 14, 2013



0 2 4 6 8 10
OLKR

0

2

4

6

8

10
S

E
K

R
37

50
C

71
0S

11
28

12
D

00
8

R2: 0.59
R2: 0.67
Slope: 0.42

0 2 4 6 8 10
Topped Cold Lake Crude

0

2

4

6

8

10

S
E

K
R

37
50

C
71

0S
11

28
12

D
00

8

R2: 0.59
R2: 0.66
Slope: 0.50

0 5 10 15
Alaska N. Slope Crude

0

5

10

15

S
E

K
R

37
50

C
71

0S
11

28
12

D
00

8

R2: 0.30
R2: 0.31
Slope: 0.12

0 5 10 15
Kalamazoo River Background

0

5

10

15

S
E

K
R

37
50

C
71

0S
11

28
12

D
00

8

R2: 0.65
R2: 0.71
Slope: 2.06

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50

0 2 4 6 8 10 12
Battle Creek

0

2

4

6

8

10

12
S

E
K

R
37

50
C

71
0S

11
28

12
D

00
8

R2: 0.87
R2: 0.79
Slope: 1.10

0 2 4 6 8 10 12
Kalamazoo R. Background and Battle Creek

0

2

4

6

8

10

12

S
E

K
R

37
50

C
71

0S
11

28
12

D
00

8

R2: 0.79
R2: 0.77
Slope: 1.45

Biomarkers

Tricyclic Terpanes-Unmodified
Modified Tricyclic and Tetracyclic Terpanes
Low Concentration Light Hopanes
High Concentration Light Hopanes
Heavy Hopanes
Steranes and Rearranged Steranes
Triaromatic Steranes (TAS)

Enbridge Line 6B MP 608
Percent Weight of Biomarkers in SEKR3750C710S112812D008 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 19:11:23 2013

DRAFTRevision date: March 14, 2013



0 5 10 15 20
Oily Kalamazoo River Background

0

5

10

15

20
S

E
K

R
37

50
C

71
0S

11
28

12
D

00
8

R2: 0.66
R2: 0.50
Slope: 1.84

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.50

0 2 4 6 8 10 12
Oily Battle Creek

0

2

4

6

8

10

12

S
E

K
R

37
50

C
71

0S
11

28
12

D
00

8

R2: 0.89
R2: 0.77
Slope: 0.68

0 2 4 6 8 10 12
Oily Kalamazoo R. Background and Battle Creek

0

2

4

6

8

10

12

S
E

K
R

37
50

C
71

0S
11

28
12

D
00

8

R2: 0.87
R2: 0.75
Slope: 1.07

0 2 4 6 8 10 12 14
Non-Oily Kalamazoo River Background

0

2

4

6

8

10

12

14

S
E

K
R

37
50

C
71

0S
11

28
12

D
00

8

R2: 0.56
R2: 0.76
Slope: 1.98

0 2 4 6 8 10 12
Non-Oily Battle Creek

0

2

4

6

8

10

12
S

E
K

R
37

50
C

71
0S

11
28

12
D

00
8

R2: 0.82
R2: 0.80
Slope: 1.57

0 2 4 6 8 10 12
Non-Oily Kalamazoo R. Background and Battle Creek

0

2

4

6

8

10

12

S
E

K
R

37
50

C
71

0S
11

28
12

D
00

8

R2: 0.71
R2: 0.79
Slope: 1.76

Biomarkers
O

ily
 B

ac
kg

ro
un

d
N

on
-O

ily
 B

ac
kg

ro
un

d

Tricyclic Terpanes-Unmodified
Modified Tricyclic and Tetracyclic Terpanes
Low Concentration Light Hopanes
High Concentration Light Hopanes
Heavy Hopanes
Steranes and Rearranged Steranes
Triaromatic Steranes (TAS)

Enbridge Line 6B MP 608
Percent Weight of Biomarkers in SEKR3750C710S112812D008 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.
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Percent Weight of PAHs and Biomarkers in SEKR3750C710S112812DX versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C710S112812DX versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3750C710S112812DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.
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Reach: Kalamazoo River
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Percent Weight of PAHs and Biomarkers in SEKR3771C029S022412D004 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.71
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Percent Weight of PAHs and Biomarkers in SEKR3771C029S022412D004 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.71
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3771C029S022412D004

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR3771C029S022412D004 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.
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2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3775C701S072712D006 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3775C701S072712D006 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.75
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Percent Weight of PAHs and Biomarkers in SEKR3775C701S072712D006 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.75
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Percent Weight of PAHs and Biomarkers in SEKR3775C701S072712D006

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR3775C701S072712D006 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR3775C701S072712D006 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR3775C701S072712D006 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3775C701S072712D006 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Biomarkers in SEKR3775C701S072712D006 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Diagenic biomarkers included and plotted in black.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 19:12:31 2013

DRAFTRevision date: March 14, 2013



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR3775C701S072712D007
Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.75

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3775C701S072712D007 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR3775C701S072712D007 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.75
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Percent Weight of PAHs and Biomarkers in SEKR3775C701S072712D007

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 19:12:33 2013

DRAFTRevision date: March 14, 2013



0 2 4 6 8 10 12
OLKR

0

2

4

6

8

10

12
S

E
K

R
37

75
C

70
1S

07
27

12
D

00
7

R2: 0.16
R2: 0.03
R2: 0.45
R2: 0.28

0 2 4 6 8 10 12
Topped Cold Lake Crude

0

2

4

6

8

10

12

S
E

K
R

37
75

C
70

1S
07

27
12

D
00

7

R2: 0.18
R2: 0.02
R2: 0.45
R2: 0.32

0 2 4 6 8 10 12
Alaska N. Slope Crude

0

2

4

6

8

10

12

S
E

K
R

37
75

C
70

1S
07

27
12

D
00

7

R2: 0.16
R2: 0.23
R2: 0.46
R2: 0.07

0 5 10 15
Kalamazoo River Background

0

5

10

15

S
E

K
R

37
75

C
70

1S
07

27
12

D
00

7

R2: 0.93
R2: 0.54
R2: 0.96
R2: 0.95

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.75

0 5 10 15
Battle Creek

0

5

10

15
S

E
K

R
37

75
C

70
1S

07
27

12
D

00
7

R2: 0.84
R2: 0.37
R2: 0.88
R2: 0.85

0 5 10 15
Kalamazoo R. Background and Battle Creek

0

5

10

15

S
E

K
R

37
75

C
70

1S
07

27
12

D
00

7

R2: 0.89
R2: 0.46
R2: 0.93
R2: 0.91

PAHs 3+ring, w/o Ret,Per

3 Ring
4 Ring
5+ Rings

Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR3775C701S072712D007 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR3775C701S072712D007 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR3775C701S072712D007 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3775C701S072712D007 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Biomarkers in SEKR3775C701S072712D007 versus OLKR,
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Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Diagenic biomarkers included.
Oily samples collected from L012, C023, L020 and L021.

Nonoily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to detection limit and plotted dotted in grey.
Diagenic compounds plotted in black.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 19:12:48 2013

DRAFT



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR3775C701S072712DX
OLKR 1340L01 (Recovered Line 6B)

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.75

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3775C701S072712DX versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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CL-6B-072223-092710-JPS-KA-001-33_TOPPED

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3775C701S072712DX versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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SEKR3775C701S072712DX
Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3775C701S072712DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEKR3775C701S072712DX
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3775C701S072712DX versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR3775C701S072712DX
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3775C701S072712DX

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR3775C701S072712DX versus Line 6B and other oils,
Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek

Nondetects set to zero and are plotted with open symbols.
2-Ring and the diagenic PAHs not included.

All available Kalamazoo River and Battle Creek background samples averaged.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR3775C701S072712DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR3775C701S072712DX versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3775C701S072712DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Matrix: Bulk Sediment
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Percent Weight of PAHs and Biomarkers in SEKR3775C702S072712D005 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3775C702S072712D005 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3775C702S072712D005 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3775C702S072712D005 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 19:13:15 2013

DRAFTRevision date: March 14, 2013



0 2 4 6 8 10
OLKR

0

2

4

6

8

10

S
E

K
R

37
75

C
70

2S
07

27
12

D
00

5
R2: 0.02
R2: 0.46
R2: 0.04

0 2 4 6 8 10
Topped Cold Lake Crude

0

2

4

6

8

10

S
E

K
R

37
75

C
70

2S
07

27
12

D
00

5

R2: 0.04
R2: 0.34
R2: 0.04

0 2 4 6 8 10
Alaska N. Slope Crude

0

2

4

6

8

10

S
E

K
R

37
75

C
70

2S
07

27
12

D
00

5

R2: 0.08
R2: 0.27
R2: 0.02

0 5 10 15 20 25
Kalamazoo River Background

0

5

10

15

20

25

S
E

K
R

37
75

C
70

2S
07

27
12

D
00

5

R2: 0.57
R2: 0.28
R2: 0.81

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.75

0 5 10 15 20
Battle Creek

0

5

10

15

20
S

E
K

R
37

75
C

70
2S

07
27

12
D

00
5

R2: 0.68
R2: 0.63
R2: 0.82

0 5 10 15 20
Kalamazoo R. Background and Battle Creek

0

5

10

15

20

S
E

K
R

37
75

C
70

2S
07

27
12

D
00

5

R2: 0.63
R2: 0.42
R2: 0.83

Alkylated PAHs

3 Ring
4 Ring

Enbridge Line 6B MP 608
Percent Weight of Alkylated PAHs in SEKR3775C702S072712D005 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 19:13:17 2013

DRAFTRevision date: March 14, 2013



0 5 10 15 20
Oily Kalamazoo River Background

0

5

10

15

20
S

E
K

R
37

75
C

70
2S

07
27

12
D

00
5

R2: 0.68
R2: 0.50
R2: 0.80

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.75

0 2 4 6 8 10 12
Oily Battle Creek

0

2

4

6

8

10

12

S
E

K
R

37
75

C
70

2S
07

27
12

D
00

5

R2: 0.33
R2: 0.77
R2: 0.69

0 5 10 15
Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

S
E

K
R

37
75

C
70

2S
07

27
12

D
00

5

R2: 0.58
R2: 0.66
R2: 0.77

0 5 10 15 20 25 30
Non-Oily Kalamazoo River Background

0

5

10

15

20

25

30

S
E

K
R

37
75

C
70

2S
07

27
12

D
00

5

R2: 0.53
R2: 0.20
R2: 0.79

0 5 10 15 20 25
Non-Oily Battle Creek

0

5

10

15

20

25
S

E
K

R
37

75
C

70
2S

07
27

12
D

00
5

R2: 0.70
R2: 0.49
R2: 0.84

0 5 10 15 20 25
Non-Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

20

25

S
E

K
R

37
75

C
70

2S
07

27
12

D
00

5

R2: 0.61
R2: 0.30
R2: 0.83

Alkylated PAHs
O

ily
 B

ac
kg

ro
un

d
N

on
-O

ily
 B

ac
kg

ro
un

d

3 Ring
4 Ring

Enbridge Line 6B MP 608
Percent Weight of Alkylated PAHs in SEKR3775C702S072712D005 versus Oily and Non-Oily
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Nondetects set to zero and are plotted with open symbols.
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Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to detection limit and plotted dotted in grey.
Diagenic compounds plotted in black.
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OLKR 1340L01 (Recovered Line 6B)

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3775C702S072712D009 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3775C702S072712D009 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3775C702S072712D009 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEKR3775C702S072712D009
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3775C702S072712D009 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR3775C702S072712D009
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3775C702S072712D009

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR3775C702S072712D009 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR3775C702S072712D009 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR3775C702S072712D009 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Nondetects set to zero and are plotted with open symbols.
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Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR3775C702S072712DX versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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2-Ring and the diagenic PAHs not included.

All available Kalamazoo River and Battle Creek background samples averaged.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR3775C702S072712DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3775C702S072712DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Oily samples collected from L012, C023, L020 and L021.
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Percent Weight of PAHs and Biomarkers in SEKR3775C703D112812D006 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR3775C703D112812D006 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.75
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Percent Weight of PAHs and Biomarkers in SEKR3775C703D112812D006 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3775C703D112812D006

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Mile Post: 37.75

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3775C703S112812D006 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3775C703S112812D006 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3775C703S112812D006 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3775C703S112812D006

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR3775C703S112812D006 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR3775C703S112812D006 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR3775C703S112812D006 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 19:14:37 2013

DRAFTRevision date: March 14, 2013



0 5 10 15 20
Oily Kalamazoo River Background

0

5

10

15

20
S

E
K

R
37

75
C

70
3S

11
28

12
D

00
6

R2: 0.88
R2: 0.87
R2: 0.89

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.75

0 5 10 15 20
Oily Battle Creek

0

5

10

15

20

S
E

K
R

37
75

C
70

3S
11

28
12

D
00

6

R2: 0.44
R2: 0.79
R2: 0.75

0 5 10 15 20
Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

20

S
E

K
R

37
75

C
70

3S
11

28
12

D
00

6

R2: 0.76
R2: 0.87
R2: 0.86

0 5 10 15 20 25 30
Non-Oily Kalamazoo River Background

0

5

10

15

20

25

30

S
E

K
R

37
75

C
70

3S
11

28
12

D
00

6

R2: 0.95
R2: 0.83
R2: 0.99

0 5 10 15 20 25
Non-Oily Battle Creek

0

5

10

15

20

25
S

E
K

R
37

75
C

70
3S

11
28

12
D

00
6

R2: 0.93
R2: 0.94
R2: 0.92

0 5 10 15 20 25
Non-Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

20

25

S
E

K
R

37
75

C
70

3S
11

28
12

D
00

6

R2: 0.97
R2: 0.90
R2: 0.98

Alkylated PAHs
O

ily
 B

ac
kg

ro
un

d
N

on
-O

ily
 B

ac
kg

ro
un

d

3 Ring
4 Ring

Enbridge Line 6B MP 608
Percent Weight of Alkylated PAHs in SEKR3775C703S112812D006 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR3775C703S112812D011 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3775C703S112812D011 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3775C703S112812D011 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.75
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Percent Weight of PAHs and Biomarkers in SEKR3775C703S112812D011

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.
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Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 19:14:57 2013

DRAFTRevision date: March 14, 2013



0 5 10 15 20
Oily Kalamazoo River Background

0

5

10

15

20
S

E
K

R
37

75
C

70
3S

11
28

12
D

01
1

R2: 0.88
R2: 0.80
R2: 0.91

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.75

0 5 10 15 20
Oily Battle Creek

0

5

10

15

20

S
E

K
R

37
75

C
70

3S
11

28
12

D
01

1

R2: 0.47
R2: 0.86
R2: 0.81

0 5 10 15 20
Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

20

S
E

K
R

37
75

C
70

3S
11

28
12

D
01

1

R2: 0.77
R2: 0.87
R2: 0.89

0 5 10 15 20 25 30
Non-Oily Kalamazoo River Background

0

5

10

15

20

25

30

S
E

K
R

37
75

C
70

3S
11

28
12

D
01

1

R2: 0.86
R2: 0.51
R2: 0.98

0 5 10 15 20 25
Non-Oily Battle Creek

0

5

10

15

20

25
S

E
K

R
37

75
C

70
3S

11
28

12
D

01
1

R2: 0.92
R2: 0.77
R2: 0.94

0 5 10 15 20 25
Non-Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

20

25

S
E

K
R

37
75

C
70

3S
11

28
12

D
01

1

R2: 0.91
R2: 0.62
R2: 0.98

Alkylated PAHs
O

ily
 B

ac
kg

ro
un

d
N

on
-O

ily
 B

ac
kg

ro
un

d

3 Ring
4 Ring

Enbridge Line 6B MP 608
Percent Weight of Alkylated PAHs in SEKR3775C703S112812D011 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 19:15:01 2013

DRAFTRevision date: March 14, 2013



0 5 10 15 20
Oily Kalamazoo River Background

0

5

10

15

20
S

E
K

R
37

75
C

70
3S

11
28

12
D

01
1

R2: 0.66
R2: 0.71
Slope: 1.91

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.75

0 2 4 6 8 10 12 14
Oily Battle Creek

0

2

4

6

8

10

12

14

S
E

K
R

37
75

C
70

3S
11

28
12

D
01

1

R2: 0.83
R2: 0.88
Slope: 0.63

0 2 4 6 8 10 12 14
Oily Kalamazoo R. Background and Battle Creek

0

2

4

6

8

10

12

14

S
E

K
R

37
75

C
70

3S
11

28
12

D
01

1

R2: 0.84
R2: 0.89
Slope: 1.02

0 2 4 6 8 10 12 14
Non-Oily Kalamazoo River Background

0

2

4

6

8

10

12

14

S
E

K
R

37
75

C
70

3S
11

28
12

D
01

1

R2: 0.42
R2: 0.89
Slope: 1.87

0 2 4 6 8 10 12 14
Non-Oily Battle Creek

0

2

4

6

8

10

12

14
S

E
K

R
37

75
C

70
3S

11
28

12
D

01
1

R2: 0.69
R2: 0.90
Slope: 1.44

0 2 4 6 8 10 12 14
Non-Oily Kalamazoo R. Background and Battle Creek

0

2

4

6

8

10

12

14

S
E

K
R

37
75

C
70

3S
11

28
12

D
01

1

R2: 0.56
R2: 0.90
Slope: 1.63

Biomarkers
O

ily
 B

ac
kg

ro
un

d
N

on
-O

ily
 B

ac
kg

ro
un

d

Tricyclic Terpanes-Unmodified
Modified Tricyclic and Tetracyclic Terpanes
Low Concentration Light Hopanes
High Concentration Light Hopanes
Heavy Hopanes
Steranes and Rearranged Steranes
Triaromatic Steranes (TAS)

Enbridge Line 6B MP 608
Percent Weight of Biomarkers in SEKR3775C703S112812D011 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
Oily samples collected from L012, C023, L020 and L021.

Nonoily samples collected from L010, R011, C019, R022, and R024.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 19:15:03 2013

DRAFTRevision date: March 14, 2013



0 0.5 1 1.5
DBT3/PA3

0

0.5

1

1.5

2

2.5

D
B

T4
/P

A
4

Samples
Battle Creek River - Background
Kalamazoo River - Background
Talmadge Creek
Kalamazoo River (u/s Battle Creek)
Kalamazoo River (d/s Battle Creek)
Oil (Line 6B or similar)
SEKR3775C703S112812D011

End Members
Battle Creek River Background
Kalamazoo R. Background

Enbridge Line 6B MP 608
Cross Plot of Select Source Diagnostic Chemical Ratios in SEKR3775C703S112812D011

Mixing model intervals are 20 percent.
Topped CL is 100 percent.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_crossplot_select_Chem_ratios_Rapid_Response.pro Thu Mar 14 19:15:04 2013

DRAFTRevision date: March 14, 2013

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.75

0 0.5 1 1.5
DBT3/PA3

0

0.5

1

1.5

N
B

T3
/B

C
3

0 0.5 1 1.5
DBT3/PA3

0

0.2

0.4

0.6

0.8

1

1.2

1.4

Fl
uo

ra
nt

he
ne

/P
yr

en
e



0 0.2 0.4 0.6 0.8 1 1.2
DBT2/PA2

0

0.5

1

1.5

D
B

T3
/P

A
3

Samples
Battle Creek River - Background
Kalamazoo River - Background
Talmadge Creek
Kalamazoo River (u/s Battle Creek)
Kalamazoo River (d/s Battle Creek)
Oil (Line 6B or similar)
SEKR3775C703S112812D011

End Members
Battle Creek River Background
Kalamazoo R. Background

Enbridge Line 6B MP 608
Cross Plot of Select Source Diagnostic Chemical Ratios in SEKR3775C703S112812D011

Mixing model intervals are 20 percent.
Topped CL is 100 percent.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_crossplot_select_Chem_ratios_Rapid_Response.pro Thu Mar 14 19:15:04 2013

DRAFTRevision date: March 14, 2013

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.75

1x10-3 1x10-2 1x10-1 1x10 1x101 1x102
DBT3/Fluoranthene

1x10-3

1x10-2

1x10-1

1x10

1x101

1x102

D
B

T4
/P

yr
en

e

0 20 40 60 80
DBT3/Fluoranthene

0

5

10

15

D
B

T4
/P

yr
en

e



0 0.2 0.4 0.6 0.8
TAS2 / Hopane

0

0.2

0.4

0.6

0.8

1

1.2

TA
S

1 
/ T

A
S

2

Samples
Battle Creek River - Background
Kalamazoo River - Background
Talmadge Creek
Kalamazoo River (u/s Battle Creek)
Kalamazoo River (d/s Battle Creek)
Oil (Line 6B or similar)
SEKR3775C703S112812D011

End Members
Battle Creek River Background
Kalamazoo R. Background

Enbridge Line 6B MP 608
Cross Plot of Select Source Diagnostic Chemical Ratios in SEKR3775C703S112812D011

Mixing model intervals are 20 percent.
Topped CL is 100 percent.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_crossplot_select_Chem_ratios_Rapid_Response.pro Thu Mar 14 19:15:04 2013

DRAFTRevision date: March 14, 2013

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.75

0 0.2 0.4 0.6 0.8
TAS2 / Hopane

0

0.2

0.4

0.6

0.8

1

TA
S

1 
/ H

op
an

e

0 0.2 0.4 0.6 0.8
TAS2 / Hopane

0

1

2

3

4

TA
S

1 
/ T

30



0 0.2 0.4 0.6 0.8 1 1.2
TAS1 / TAS2

0

1

2

3

4

TA
S

1 
/ T

30

Samples
Battle Creek River - Background
Kalamazoo River - Background
Talmadge Creek
Kalamazoo River (u/s Battle Creek)
Kalamazoo River (d/s Battle Creek)
Oil (Line 6B or similar)
SEKR3775C703S112812D011

End Members
Battle Creek River Background
Kalamazoo R. Background

Enbridge Line 6B MP 608
Cross Plot of Select Source Diagnostic Chemical Ratios in SEKR3775C703S112812D011

Mixing model intervals are 20 percent.
Topped CL is 100 percent.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_crossplot_select_Chem_ratios_Rapid_Response.pro Thu Mar 14 19:15:04 2013

DRAFTRevision date: March 14, 2013

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.75

0 1 2 3
TAS2 / T30

0

1

2

3

4

TA
S

1 
/ T

30



0

100

200

300

400

C
on

ce
nt

ra
tio

n 
(u

g/
K

g)

PAHs
D

0
D

1
D

2
D

3
D

4
B

T0
B

T1
B

T2
B

T3
B

T4 N
0

N
1

N
2

N
3

N
4 B

D
F

A
Y

A
E F0 F1 F2 F3

D
B

T0
D

B
T1

D
B

T2
D

B
T3

D
B

T4 P
0

A
0

P
A

1
P

A
2

P
A

3
P

A
4

R
E

T
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

P
E

R
D

A
IN

D
G

H
I

3-
P

1
2-

P
1

2-
A

1
9/

4-
P

1
1-

P
1

Total PAH = 5603.3 ug/Kg
Total PAH (17PP) = 2627.3 ug/Kg

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.75

0

100

200

300

400

500

C
on

ce
nt

ra
tio

n 
(u

g/
K

g)

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Total Biomarker = 3960.8 ug/Kg

Data included have not been validated
Corrected biomarker results used in all analyses

Revision date: March 14, 2013

Enbridge Line 6B MP 608
Concentration of PAHs and Biomarkers in SEKR3775C703S112812D015
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SEKR3775C703S112812D015
OLKR 1340L01 (Recovered Line 6B)

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3775C703S112812D015 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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CL-6B-072223-092710-JPS-KA-001-33_TOPPED

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3775C703S112812D015 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3775C703S112812D015 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEKR3775C703S112812D015
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3775C703S112812D015 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR3775C703S112812D015
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3775C703S112812D015

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR3775C703S112812D015 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR3775C703S112812D015 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR3775C703S112812D015 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs and Biomarkers in SEKR3775C703S112812DX versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR3775C703S112812DX versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3775C703S112812DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Nondetects set to detection limit and plotted dotted in grey.
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Diagenic biomarkers included and plotted in black.
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Nondetects set to detection limit and plotted dotted in grey.
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Diagenic biomarkers included and plotted in black.
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2-Ring and the diagenic PAHs not included.

All available Kalamazoo River and Battle Creek background samples averaged.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3775C703S112812DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 19:15:39 2013

DRAFTRevision date: March 14, 2013



0 2 4 6 8 10
OLKR

0

2

4

6

8

10
S

E
K

R
37

75
C

70
3S

11
28

12
D

X
R2: 0.40
R2: 0.51
Slope: 0.29

0 2 4 6 8 10
Topped Cold Lake Crude

0

2

4

6

8

10

S
E

K
R

37
75

C
70

3S
11

28
12

D
X

R2: 0.40
R2: 0.50
Slope: 0.34

0 5 10 15
Alaska N. Slope Crude

0

5

10

15

S
E

K
R

37
75

C
70

3S
11

28
12

D
X

R2: 0.17
R2: 0.19
Slope: 0.07

0 5 10 15
Kalamazoo River Background

0

5

10

15

S
E

K
R

37
75

C
70

3S
11

28
12

D
X

R2: 0.78
R2: 0.85
Slope: 1.77

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.75

0 2 4 6 8 10
Battle Creek

0

2

4

6

8

10
S

E
K

R
37

75
C

70
3S

11
28

12
D

X
R2: 0.95
R2: 0.87
Slope: 0.91

0 2 4 6 8 10 12
Kalamazoo R. Background and Battle Creek

0

2

4

6

8

10

12

S
E

K
R

37
75

C
70

3S
11

28
12

D
X

R2: 0.91
R2: 0.88
Slope: 1.22

Biomarkers

Tricyclic Terpanes-Unmodified
Modified Tricyclic and Tetracyclic Terpanes
Low Concentration Light Hopanes
High Concentration Light Hopanes
Heavy Hopanes
Steranes and Rearranged Steranes
Triaromatic Steranes (TAS)

Enbridge Line 6B MP 608
Percent Weight of Biomarkers in SEKR3775C703S112812DX versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
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Oily samples collected from L012, C023, L020 and L021.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.75
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Enbridge Line 6B MP 608
Concentration of PAHs and Biomarkers in SEKR3775C704S112712D007

Nondetects set to detection limit and plotted dotted in grey.
Diagenic compounds plotted in black.
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OLKR 1340L01 (Recovered Line 6B)

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3775C704S112712D007 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3775C704S112712D007 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3775C704S112712D007 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 19:15:50 2013

DRAFTRevision date: March 14, 2013



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR3775C704S112712D007
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3775C704S112712D007 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR3775C704S112712D007
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3775C704S112712D007

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR3775C704S112712D007 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR3775C704S112712D007 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR3775C704S112712D007 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3775C704S112712D007 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Nonoily samples collected from L010, R011, C019, R022, and R024.
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Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR3775C704S112712D012 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR3775C704S112712D012 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Reach: Kalamazoo River
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Percent Weight of PAHs and Biomarkers in SEKR3775C704S112712D012 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.75
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versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR3775C704S112712D012 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR3775C704S112712D012 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR3775C704S112712D012 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3775C704S112712D012 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
Oily samples collected from L012, C023, L020 and L021.

Nonoily samples collected from L010, R011, C019, R022, and R024.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.75
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2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 19:16:29 2013

DRAFTRevision date: March 14, 2013



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR3775C704S112712DX
Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 37.75

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3775C704S112712DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3775C704S112712DX versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR3775C704S112712DX

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Nondetects set to detection limit and plotted dotted in grey.
Diagenic compounds plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3800C701S072612D003 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3800C701S072612D003 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3800C701S072612D003 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR3800C701S072612D003
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3800C701S072612D003

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR3800C701S072612D003 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR3800C701S072612D003 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR3800C701S072612D003 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3800C701S072612D003 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Biomarkers in SEKR3800C701S072612D003 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
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Percent Weight of PAHs and Biomarkers in SEKR3800C701S072612DX_reanalyzed versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
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Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
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Percent Weight of PAHs and Biomarkers in SEKR3800C701S072612DX_reanalyzed versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.00

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3800C701S072612DX_reanalyzed versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEKR3800C701S072612DX_reanalyzed
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3800C701S072612DX_reanalyzed versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR3800C701S072612DX_reanalyzed
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.00
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Enbridge Line 6B MP 608
Concentration of PAHs and Biomarkers in SEKR3800C701S072612DX

Nondetects set to detection limit and plotted dotted in grey.
Diagenic compounds plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3800C701S072612DX versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3800C701S072612DX versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3800C701S072612DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEKR3800C701S072612DX
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3800C701S072612DX versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 19:17:11 2013

DRAFTRevision date: March 14, 2013



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR3800C701S072612DX
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3800C701S072612DX

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR3800C701S072612DX versus Line 6B and other oils,
Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek

Nondetects set to zero and are plotted with open symbols.
2-Ring and the diagenic PAHs not included.

All available Kalamazoo River and Battle Creek background samples averaged.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR3800C701S072612DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR3800C701S072612DX versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Enbridge Line 6B MP 608
Percent Weight of Alkylated PAHs in SEKR3800C701S072612DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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OLKR 1340L01 (Recovered Line 6B)

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3800C702D072612DX_reanalyzed versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3800C702D072612DX_reanalyzed versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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SEKR3800C702D072612DX_reanalyzed
Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.00
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Percent Weight of PAHs and Biomarkers in SEKR3800C702D072612DX_reanalyzed versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
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Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Nondetects set to detection limit and plotted dotted in grey.
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Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 19:18:11 2013

DRAFTRevision date: March 14, 2013



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR3800C702D072612DX_reanalyzed
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.00

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3800C702D072612DX_reanalyzed

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.
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Nondetects set to zero and are plotted with open symbols.
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Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.
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Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR3800C702D072612DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR3800C702D072612DX versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3800C702D072612DX

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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R2 values for all data is in black while by R2 values by ring number are colored according to legend.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 19:17:53 2013

DRAFTRevision date: March 14, 2013



0 2 4 6 8 10 12
Oily Kalamazoo River Background

0

2

4

6

8

10

12
S

E
K

R
38

00
C

70
2D

07
26

12
D

X
R2: 0.81
R2: 0.65
R2: 0.83
R2: 0.92

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.00

0 2 4 6 8 10 12
Oily Battle Creek

0

2

4

6

8

10

12

S
E

K
R

38
00

C
70

2D
07

26
12

D
X

R2: 0.48
R2: 0.84
R2: 0.71
R2: 0.77

0 2 4 6 8 10 12
Oily Kalamazoo R. Background and Battle Creek

0

2

4

6

8

10

12

S
E

K
R

38
00

C
70

2D
07

26
12

D
X

R2: 0.69
R2: 0.81
R2: 0.78
R2: 0.87

0 5 10 15
Non-Oily Kalamazoo River Background

0

5

10

15

S
E

K
R

38
00

C
70

2D
07

26
12

D
X

R2: 0.71
R2: 0.39
R2: 0.82
R2: 0.98

0 5 10 15 20
Non-Oily Battle Creek

0

5

10

15

20
S

E
K

R
38

00
C

70
2D

07
26

12
D

X
R2: 0.72
R2: 0.44
R2: 0.74
R2: 0.86

0 5 10 15
Non-Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

S
E

K
R

38
00

C
70

2D
07

26
12

D
X

R2: 0.72
R2: 0.42
R2: 0.79
R2: 0.94

O
ily

 B
ac

kg
ro

un
d

N
on

-O
ily

 B
ac

kg
ro

un
d

PAHs 3+ring, w/o Ret,Per

3 Ring
4 Ring
5+ Rings

Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR3800C702D072612DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Oily samples collected from L012, C023, L020 and L021.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3800C702S072612D005 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3800C702S072612D005 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3800C702S072612D005 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 19:18:31 2013

DRAFTRevision date: March 14, 2013



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR3800C702S072612D005
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3800C702S072612D005

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR3800C702S072612D005 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR3800C702S072612D005 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR3800C702S072612D005 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3800C702S072612D005 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Biomarkers in SEKR3800C702S072612D005 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR3800C702S072612D009 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3800C702S072612D009 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3800C702S072612D009 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.00
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Percent Weight of PAHs in SEKR3800C702S072612D009 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR3800C702S072612D009 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to detection limit and plotted dotted in grey.
Diagenic compounds plotted in black.
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SEKR3800C702S072612DX_reanalyzed
OLKR 1340L01 (Recovered Line 6B)

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3800C702S072612DX_reanalyzed versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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SEKR3800C702S072612DX_reanalyzed
CL-6B-072223-092710-JPS-KA-001-33_TOPPED

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3800C702S072612DX_reanalyzed versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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SEKR3800C702S072612DX_reanalyzed
Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.00

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3800C702S072612DX_reanalyzed versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEKR3800C702S072612DX_reanalyzed
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3800C702S072612DX_reanalyzed versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR3800C702S072612DX_reanalyzed
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3800C702S072612DX_reanalyzed

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR3800C702S072612DX_reanalyzed versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR3800C702S072612DX_reanalyzed versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR3800C702S072612DX_reanalyzed versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3800C702S072612DX_reanalyzed versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.
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Percent Weight of Biomarkers in SEKR3800C702S072612DX_reanalyzed versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
Oily samples collected from L012, C023, L020 and L021.

Nonoily samples collected from L010, R011, C019, R022, and R024.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3800C702S072612DX versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3800C702S072612DX versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3800C702S072612DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
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Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 19:19:10 2013

DRAFTRevision date: March 14, 2013



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR3800C702S072612DX
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.00

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3800C702S072612DX versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
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Nondetects set to zero and are plotted with open symbols.
2-Ring and the diagenic PAHs not included.

All available Kalamazoo River and Battle Creek background samples averaged.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR3800C702S072612DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR3800C702S072612DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Oily samples collected from L012, C023, L020 and L021.
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Percent Weight of PAHs and Biomarkers in SEKR3800C703S072612D007 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3800C703S072612D007 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3800C703S072612D007 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3800C703S072612D007

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3800C703S072612DX_reanalyzed versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3800C703S072612DX_reanalyzed versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3800C703S072612DX_reanalyzed versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3800C703S072612DX_reanalyzed

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR3800C703S072612DX_reanalyzed versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR3800C703S072612DX_reanalyzed versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR3800C703S072612DX_reanalyzed versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3800C703S072612DX_reanalyzed versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Biomarkers in SEKR3800C703S072612DX_reanalyzed versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR3800C703S072612DX versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3800C703S072612DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3800C703S072612DX versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.00
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Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR3800C703S072612DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Enbridge Line 6B MP 608
Concentration of PAHs and Biomarkers in SEKR3800C704S072712D006

Nondetects set to detection limit and plotted dotted in grey.
Diagenic compounds plotted in black.
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SEKR3800C704S072712D006
OLKR 1340L01 (Recovered Line 6B)

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3800C704S072712D006 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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CL-6B-072223-092710-JPS-KA-001-33_TOPPED

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3800C704S072712D006 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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SEKR3800C704S072712D006
Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3800C704S072712D006 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEKR3800C704S072712D006
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3800C704S072712D006 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR3800C704S072712D006
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3800C704S072712D006

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR3800C704S072712D006 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR3800C704S072712D006 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR3800C704S072712D006 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3800C704S072712D006 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR3800C704S072712DX versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3800C704S072712DX versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3800C704S072712DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Diagenic biomarkers included and plotted in black.
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Nondetects set to zero and are plotted with open symbols.
2-Ring and the diagenic PAHs not included.

All available Kalamazoo River and Battle Creek background samples averaged.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3800C704S072712DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Oily samples collected from L012, C023, L020 and L021.
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Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR3800C705S072712D002 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3800C705S072712D002 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3800C705S072712D002 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3800C705S072712D002

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR3800C705S072712D002 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR3800C705S072712D002 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3800C705S072712D002 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3800C705S072712D002 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR3800C705S072712D004 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3800C705S072712D004 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Nondetects set to detection limit and plotted dotted in grey.
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MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 19:21:56 2013

DRAFTRevision date: March 14, 2013



0 5 10 15
OLKR

0

5

10

15

S
E

K
R

38
00

C
70

5S
07

27
12

D
00

4
R2: 0.05
R2: 0.19
R2: 0.25

0 5 10 15
Topped Cold Lake Crude

0

5

10

15

S
E

K
R

38
00

C
70

5S
07

27
12

D
00

4

R2: 0.08
R2: 0.13
R2: 0.26

0 5 10 15
Alaska N. Slope Crude

0

5

10

15

S
E

K
R

38
00

C
70

5S
07

27
12

D
00

4

R2: 0.03
R2: 0.53
R2: 0.14

0 5 10 15 20 25
Kalamazoo River Background

0

5

10

15

20

25

S
E

K
R

38
00

C
70

5S
07

27
12

D
00

4

R2: 0.91
R2: 0.73
R2: 0.96

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.00

0 5 10 15 20
Battle Creek

0

5

10

15

20
S

E
K

R
38

00
C

70
5S

07
27

12
D

00
4

R2: 0.90
R2: 0.97
R2: 0.89

0 5 10 15 20
Kalamazoo R. Background and Battle Creek

0

5

10

15

20

S
E

K
R

38
00

C
70

5S
07

27
12

D
00

4

R2: 0.93
R2: 0.86
R2: 0.95

Alkylated PAHs

3 Ring
4 Ring

Enbridge Line 6B MP 608
Percent Weight of Alkylated PAHs in SEKR3800C705S072712D004 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
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Percent Weight of Alkylated PAHs in SEKR3800C705S072712D004 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR3800C705S072712DX versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
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Diagenic biomarkers included and plotted in black.
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Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR3800C705S072712DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3800C705S072712DX versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3800C705S072712DX

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to detection limit and plotted dotted in grey.
Diagenic compounds plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3800C706S072712D004 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3800C706S072712D004 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.00
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Percent Weight of PAHs and Biomarkers in SEKR3800C706S072712D004 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3800C706S072712D004 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3800C706S072712D004

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR3800C706S072712D004 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR3800C706S072712D004 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR3800C706S072712D004 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3800C706S072712D004 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR3800C706S072712DX versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3800C706S072712DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Reach: Kalamazoo River
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3800C706S072712DX versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
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Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR3800C706S072712DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Concentration of PAHs and Biomarkers in SEKR3800C707S072712D004

Nondetects set to detection limit and plotted dotted in grey.
Diagenic compounds plotted in black.
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OLKR 1340L01 (Recovered Line 6B)

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3800C707S072712D004 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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CL-6B-072223-092710-JPS-KA-001-33_TOPPED

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3800C707S072712D004 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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SEKR3800C707S072712D004
Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3800C707S072712D004 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEKR3800C707S072712D004
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3800C707S072712D004 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR3800C707S072712D004
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3800C707S072712D004

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR3800C707S072712D004 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR3800C707S072712D004 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR3800C707S072712D004 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3800C707S072712D004 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nonoily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR3800C707S072712D009 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3800C707S072712D009 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3800C707S072712D009 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR3800C707S072712D009 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR3800C707S072712D014 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
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Percent Weight of PAHs and Biomarkers in SEKR3800C707S072712D014 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR3800C707S072712D014 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 19:23:50 2013

DRAFTRevision date: March 14, 2013



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR3800C707S072712D014
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3800C707S072712D014 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3800C707S072712D014

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR3800C707S072712DX versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 19:24:09 2013

DRAFTRevision date: March 14, 2013



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR3800C707S072712DX
Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.00

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4
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Percent Weight of PAHs and Biomarkers in SEKR3800C707S072712DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR3800C707S072712DX versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR3800C707S072712DX

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR3800C707S072712DX versus Line 6B and other oils,
Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek

Nondetects set to zero and are plotted with open symbols.
2-Ring and the diagenic PAHs not included.

All available Kalamazoo River and Battle Creek background samples averaged.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR3800C707S072712DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3800C707S072712DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to detection limit and plotted dotted in grey.
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Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR3800C708S072712D005 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR3800C708S072712D005 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.00
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Percent Weight of PAHs and Biomarkers in SEKR3800C708S072712D005

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs in SEKR3800C708S072712D005 versus Oily and Non-Oily
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Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3800C708S072712D005 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Nonoily samples collected from L010, R011, C019, R022, and R024.
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SEKR3800C708S072712D010
OLKR 1340L01 (Recovered Line 6B)

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3800C708S072712D010 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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CL-6B-072223-092710-JPS-KA-001-33_TOPPED

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3800C708S072712D010 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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SEKR3800C708S072712D010
Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3800C708S072712D010 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEKR3800C708S072712D010
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3800C708S072712D010 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR3800C708S072712D010
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3800C708S072712D010

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR3800C708S072712D010 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 19:24:53 2013

DRAFTRevision date: March 14, 2013



0 2 4 6 8 10 12
Oily Kalamazoo River Background

0

2

4

6

8

10

12
S

E
K

R
38

00
C

70
8S

07
27

12
D

01
0

R2: 0.94
R2: 0.75
R2: 0.96
R2: 0.95

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.00

0 2 4 6 8 10 12
Oily Battle Creek

0

2

4

6

8

10

12

S
E

K
R

38
00

C
70

8S
07

27
12

D
01

0

R2: 0.72
R2: 0.91
R2: 0.92
R2: 1.00

0 2 4 6 8 10 12
Oily Kalamazoo R. Background and Battle Creek

0

2

4

6

8

10

12

S
E

K
R

38
00

C
70

8S
07

27
12

D
01

0

R2: 0.88
R2: 0.90
R2: 0.95
R2: 0.98

0 5 10 15
Non-Oily Kalamazoo River Background

0

5

10

15

S
E

K
R

38
00

C
70

8S
07

27
12

D
01

0

R2: 0.83
R2: 0.44
R2: 0.94
R2: 0.83

0 5 10 15 20
Non-Oily Battle Creek

0

5

10

15

20
S

E
K

R
38

00
C

70
8S

07
27

12
D

01
0

R2: 0.87
R2: 0.53
R2: 0.91
R2: 0.97

0 5 10 15
Non-Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

S
E

K
R

38
00

C
70

8S
07

27
12

D
01

0

R2: 0.86
R2: 0.50
R2: 0.93
R2: 0.93

O
ily

 B
ac

kg
ro

un
d

N
on

-O
ily

 B
ac

kg
ro

un
d

PAHs 3+ring, w/o Ret,Per

3 Ring
4 Ring
5+ Rings

Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR3800C708S072712D010 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR3800C708S072712D010 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Enbridge Line 6B MP 608
Percent Weight of Alkylated PAHs in SEKR3800C708S072712D010 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR3800C708S072712D014 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3800C708S072712D014 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3800C708S072712D014 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3800C708S072712D014 versus Battle Creek
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Percent Weight of PAHs in SEKR3800C708S072712D014 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to detection limit and plotted dotted in grey.
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Percent Weight of PAHs and Biomarkers in SEKR3800C708S072712DX versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3800C708S072712DX versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3800C708S072712DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3800C708S072712DX versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.00
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3800C708S072712DX

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR3800C708S072712DX versus Line 6B and other oils,
Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek

Nondetects set to zero and are plotted with open symbols.
2-Ring and the diagenic PAHs not included.

All available Kalamazoo River and Battle Creek background samples averaged.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR3800C708S072712DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR3800C709S072712D006 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Reach: Kalamazoo River
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Percent Weight of PAHs and Biomarkers in SEKR3800C709S072712D006 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR3800C709S072712D006 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR3800C709S072712D006

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR3800C709S072712D006 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR3800C709S072712D006 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3800C709S072712D006 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR3800C709S072712D011 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.00
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Percent Weight of PAHs and Biomarkers in SEKR3800C709S072712D011 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.00
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Percent Weight of PAHs and Biomarkers in SEKR3800C709S072712D011

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR3800C709S072712D011 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.
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Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR3800C709S072712DX versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR3800C709S072712DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.00

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3800C709S072712DX versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.00
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Percent Weight of PAHs and Biomarkers in SEKR3800C709S072712DX

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR3800C709S072712DX versus Line 6B and other oils,
Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek

Nondetects set to zero and are plotted with open symbols.
2-Ring and the diagenic PAHs not included.

All available Kalamazoo River and Battle Creek background samples averaged.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR3800C709S072712DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR3800C709S072712DX versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3800C709S072712DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.
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Percent Weight of PAHs and Biomarkers in SEKR3825C701S072712D003 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
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Percent Weight of PAHs and Biomarkers in SEKR3825C701S072712D003 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.25
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Percent Weight of PAHs and Biomarkers in SEKR3825C701S072712D003 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.25
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Percent Weight of PAHs and Biomarkers in SEKR3825C701S072712D003

versus Average Background Kalamazoo River and Battle Creek profile
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Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3825C701S072712D003 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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SEKR3825C701S072712D009
OLKR 1340L01 (Recovered Line 6B)

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3825C701S072712D009 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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CL-6B-072223-092710-JPS-KA-001-33_TOPPED

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3825C701S072712D009 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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SEKR3825C701S072712D009
Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3825C701S072712D009 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEKR3825C701S072712D009
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3825C701S072712D009 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR3825C701S072712D009
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3825C701S072712D009

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR3825C701S072712D009 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR3825C701S072712D009 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR3825C701S072712D009 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Enbridge Line 6B MP 608
Percent Weight of Alkylated PAHs in SEKR3825C701S072712D009 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
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Percent Weight of PAHs and Biomarkers in SEKR3825C701S072712D015 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3825C701S072712D015 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3825C701S072712D015 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3825C701S072712D015 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR3825C701S072712D015

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR3825C701S072712D015 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR3825C701S072712D015 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR3825C701S072712D015 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3825C701S072712D015 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Nonoily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR3825C701S072712DX versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
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Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR3825C701S072712DX versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3825C701S072712DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Reach: Kalamazoo River
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3825C701S072712DX versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 19:27:51 2013

DRAFTRevision date: March 14, 2013



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR3825C701S072712DX
Kalamazoo R. Background and Battle Creek
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3825C701S072712DX

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR3825C701S072712DX versus Line 6B and other oils,
Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek

Nondetects set to zero and are plotted with open symbols.
2-Ring and the diagenic PAHs not included.

All available Kalamazoo River and Battle Creek background samples averaged.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR3825C701S072712DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3825C701S072712DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR3850C701S072612D007 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3850C701S072612D007 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3850C701S072612D007 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.50
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Percent Weight of PAHs and Biomarkers in SEKR3850C701S072612D007 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.50
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Percent Weight of PAHs and Biomarkers in SEKR3850C701S072612D007

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR3850C701S072612D007 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR3850C701S072612D007 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR3850C701S072612D007 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3850C701S072612D007 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Biomarkers in SEKR3850C701S072612D007 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
Oily samples collected from L012, C023, L020 and L021.

Nonoily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
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Percent Weight of PAHs and Biomarkers in SEKR3850C701S072612D013 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3850C701S072612D013 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3850C701S072612D013

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3850C701S072612DX_reanalyzed versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3850C701S072612DX_reanalyzed versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3850C701S072612DX_reanalyzed versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3850C701S072612DX_reanalyzed

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR3850C701S072612DX_reanalyzed versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR3850C701S072612DX_reanalyzed versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR3850C701S072612DX_reanalyzed versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3850C701S072612DX_reanalyzed versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR3850C701S072612DX versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3850C701S072612DX versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3850C701S072612DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3850C701S072612DX versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Percent Weight of Alkylated PAHs in SEKR3850C701S072612DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to detection limit and plotted dotted in grey.
Diagenic compounds plotted in black.
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OLKR 1340L01 (Recovered Line 6B)

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3850C702S072612D006 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3850C702S072612D006 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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SEKR3850C702S072612D006
Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3850C702S072612D006 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEKR3850C702S072612D006
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3850C702S072612D006 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR3850C702S072612D006
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.50

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3850C702S072612D006

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR3850C702S072612D006 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR3850C702S072612D006 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR3850C702S072612D006 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3850C702S072612D006 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3850C702S072612D010 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3850C702S072612D010 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3850C702S072612D010 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 19:29:50 2013

DRAFTRevision date: March 14, 2013



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR3850C702S072612D010
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.50

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4
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Percent Weight of PAHs and Biomarkers in SEKR3850C702S072612D010 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 19:29:51 2013

DRAFTRevision date: March 14, 2013



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR3850C702S072612D010
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.50

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Enbridge Line 6B MP 608
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Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR3850C702S072612D010 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3850C702S072612D010 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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OLKR 1340L01 (Recovered Line 6B)

Matrix: Bulk Sediment
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Percent Weight of PAHs and Biomarkers in SEKR3850C702S072612DX_reanalyzed versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR3850C702S072612DX_reanalyzed versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3850C702S072612DX_reanalyzed versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEKR3850C702S072612DX_reanalyzed
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3850C702S072612DX_reanalyzed versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR3850C702S072612DX_reanalyzed
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3850C702S072612DX_reanalyzed

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR3850C702S072612DX versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3850C702S072612DX versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3850C702S072612DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3850C702S072612DX versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.50

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3850C702S072612DX

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR3850C702S072612DX versus Line 6B and other oils,
Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek

Nondetects set to zero and are plotted with open symbols.
2-Ring and the diagenic PAHs not included.

All available Kalamazoo River and Battle Creek background samples averaged.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR3850C702S072612DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR3850C702S072612DX versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3850C702S072612DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR3850C703S072712D002 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3850C703S072712D002 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3850C703S072712D002 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3850C703S072712D002 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 19:30:51 2013

DRAFTRevision date: March 14, 2013



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR3850C703S072712D002
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
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Percent Weight of PAHs in SEKR3850C703S072712D002 versus Oily and Non-Oily
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Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR3850C703S072712D002 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Concentration of PAHs and Biomarkers in SEKR3850C703S072712D005

Nondetects set to detection limit and plotted dotted in grey.
Diagenic compounds plotted in black.
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SEKR3850C703S072712D005
OLKR 1340L01 (Recovered Line 6B)

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3850C703S072712D005 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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CL-6B-072223-092710-JPS-KA-001-33_TOPPED

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3850C703S072712D005 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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SEKR3850C703S072712D005
Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3850C703S072712D005 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEKR3850C703S072712D005
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3850C703S072712D005 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR3850C703S072712D005
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3850C703S072712D005

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR3850C703S072712D005 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR3850C703S072712D005 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR3850C703S072712D005 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3850C703S072712D005 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3850C703S072712D009 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3850C703S072712D009 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3850C703S072712D009 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3850C703S072712D009 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.50
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versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR3850C703S072712D009 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR3850C703S072712D009 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 19:31:37 2013

DRAFTRevision date: March 14, 2013



0 2 4 6 8 10 12 14
OLKR

0

2

4

6

8

10

12

14

S
E

K
R

38
50

C
70

3S
07

27
12

D
00

9
R2: 0.08
R2: 0.12
R2: 0.25

0 2 4 6 8 10 12 14
Topped Cold Lake Crude

0

2

4

6

8

10

12

14

S
E

K
R

38
50

C
70

3S
07

27
12

D
00

9

R2: 0.12
R2: 0.06
R2: 0.27

0 2 4 6 8 10 12 14
Alaska N. Slope Crude

0

2

4

6

8

10

12

14

S
E

K
R

38
50

C
70

3S
07

27
12

D
00

9

R2: 0.06
R2: 0.30
R2: 0.15

0 5 10 15 20 25
Kalamazoo River Background

0

5

10

15

20

25

S
E

K
R

38
50

C
70

3S
07

27
12

D
00

9

R2: 0.89
R2: 0.59
R2: 0.98

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.50

0 5 10 15 20
Battle Creek

0

5

10

15

20
S

E
K

R
38

50
C

70
3S

07
27

12
D

00
9

R2: 0.90
R2: 0.88
R2: 0.91

0 5 10 15 20
Kalamazoo R. Background and Battle Creek

0

5

10

15

20

S
E

K
R

38
50

C
70

3S
07

27
12

D
00

9

R2: 0.91
R2: 0.73
R2: 0.96

Alkylated PAHs

3 Ring
4 Ring

Enbridge Line 6B MP 608
Percent Weight of Alkylated PAHs in SEKR3850C703S072712D009 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3850C703S072712D009 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR3850C703S072712D015 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.50
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Percent Weight of PAHs and Biomarkers in SEKR3850C703S072712D015 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.50

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a

^

T2
6

T2
7

T3
0

T3
1

T3
2

T3
3

T3
4

T3
5

S
4

S
5

S
8

S
12

S
17

S
18

S
19

S
20

S
24

S
25

S
28

S
14

S
15

S
22

S
23

S
26

S
27

TA
S

1

TA
S

2

TA
S

3

TA
S

4

Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3850C703S072712D015

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR3850C703S072712D015 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR3850C703S072712D015 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
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Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3850C703S072712DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR3850C703S072712DX versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR3850C703S072712DX versus Line 6B and other oils,
Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek

Nondetects set to zero and are plotted with open symbols.
2-Ring and the diagenic PAHs not included.

All available Kalamazoo River and Battle Creek background samples averaged.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR3850C703S072712DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 19:32:16 2013

DRAFTRevision date: March 14, 2013



0 2 4 6 8 10 12 14
OLKR

0

2

4

6

8

10

12

14

S
E

K
R

38
50

C
70

3S
07

27
12

D
X

R2: 0.13
R2: 0.15
R2: 0.20

0 2 4 6 8 10 12 14
Topped Cold Lake Crude

0

2

4

6

8

10

12

14

S
E

K
R

38
50

C
70

3S
07

27
12

D
X

R2: 0.15
R2: 0.08
R2: 0.21

0 2 4 6 8 10 12 14
Alaska N. Slope Crude

0

2

4

6

8

10

12

14

S
E

K
R

38
50

C
70

3S
07

27
12

D
X

R2: 0.11
R2: 0.37
R2: 0.12

0 5 10 15 20 25
Kalamazoo River Background

0

5

10

15

20

25

S
E

K
R

38
50

C
70

3S
07

27
12

D
X

R2: 0.85
R2: 0.65
R2: 0.97

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.50

0 5 10 15 20
Battle Creek

0

5

10

15

20
S

E
K

R
38

50
C

70
3S

07
27

12
D

X
R2: 0.87
R2: 0.91
R2: 0.92

0 5 10 15 20
Kalamazoo R. Background and Battle Creek

0

5

10

15

20

S
E

K
R

38
50

C
70

3S
07

27
12

D
X

R2: 0.88
R2: 0.79
R2: 0.97

Alkylated PAHs

3 Ring
4 Ring

Enbridge Line 6B MP 608
Percent Weight of Alkylated PAHs in SEKR3850C703S072712DX versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3850C703S072712DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Oily samples collected from L012, C023, L020 and L021.
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Percent Weight of PAHs and Biomarkers in SEKR3875C701S072612D006 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR3875C701S072612D006 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3875C701S072612D006 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3875C701S072612D006 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3875C701S072612D006

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR3875C701S072612D006 versus Oily and Non-Oily
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Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR3875C701S072612D012 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3875C701S072612D012 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.75
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Percent Weight of PAHs and Biomarkers in SEKR3875C701S072612D012 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.75
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Percent Weight of PAHs and Biomarkers in SEKR3875C701S072612D012 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3875C701S072612D012

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR3875C701S072612D012 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR3875C701S072612D012 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR3875C701S072612D012 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3875C701S072612D012 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR3875C701S072612D017 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3875C701S072612D017 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 19:33:08 2013

DRAFTRevision date: March 14, 2013



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR3875C701S072612D017
Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3875C701S072612D017 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3875C701S072612D017 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR3875C701S072612D017 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Concentration of PAHs and Biomarkers in SEKR3875C701S072612DX_reanalyzed

Nondetects set to detection limit and plotted dotted in grey.
Diagenic compounds plotted in black.
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SEKR3875C701S072612DX_reanalyzed
OLKR 1340L01 (Recovered Line 6B)

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3875C701S072612DX_reanalyzed versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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SEKR3875C701S072612DX_reanalyzed
CL-6B-072223-092710-JPS-KA-001-33_TOPPED

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3875C701S072612DX_reanalyzed versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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SEKR3875C701S072612DX_reanalyzed
Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3875C701S072612DX_reanalyzed versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEKR3875C701S072612DX_reanalyzed
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3875C701S072612DX_reanalyzed versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR3875C701S072612DX_reanalyzed
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 38.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3875C701S072612DX_reanalyzed

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR3875C701S072612DX_reanalyzed versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR3875C701S072612DX_reanalyzed versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR3875C701S072612DX_reanalyzed versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3875C701S072612DX_reanalyzed versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR3875C701S072612DX versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
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Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR3875C701S072612DX versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR3875C701S072612DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Nondetects set to detection limit and plotted dotted in grey.
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Diagenic biomarkers included and plotted in black.
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Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR3875C701S072612DX versus Line 6B and other oils,
Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek

Nondetects set to zero and are plotted with open symbols.
2-Ring and the diagenic PAHs not included.

All available Kalamazoo River and Battle Creek background samples averaged.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR3875C701S072612DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3875C701S072612DX versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Oily samples collected from L012, C023, L020 and L021.
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Nondetects set to detection limit and plotted dotted in grey.
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Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR3925C701S072612D006 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 39.25
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Percent Weight of PAHs and Biomarkers in SEKR3925C701S072612D006 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 39.25
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Percent Weight of PAHs and Biomarkers in SEKR3925C701S072612D006

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3925C701S072612DX_reanalyzed versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 39.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3925C701S072612DX_reanalyzed versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 39.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3925C701S072612DX_reanalyzed versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 39.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3925C701S072612DX_reanalyzed

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR3925C701S072612DX_reanalyzed versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR3925C701S072612DX_reanalyzed versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR3925C701S072612DX_reanalyzed versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3925C701S072612DX_reanalyzed versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR3925C701S072612DX versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR3925C701S072612DX versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3925C701S072612DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 39.25
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3925C701S072612DX versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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OLKR 1340L01 (Recovered Line 6B)

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 39.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3950C701S072612D007 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 39.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3950C701S072612D007 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 19:35:08 2013

DRAFTRevision date: March 14, 2013



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR3950C701S072612D007
Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 39.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3950C701S072612D007 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEKR3950C701S072612D007
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 39.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3950C701S072612D007 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR3950C701S072612D007
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 39.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3950C701S072612D007

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR3950C701S072612D007 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR3950C701S072612D007 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR3950C701S072612D007 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3950C701S072612D007 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR3950C701S072612D013 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3950C701S072612D013 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 39.50
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3950C701S072612D013 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR3950C701S072612D013 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 19:35:32 2013

DRAFTRevision date: March 14, 2013



0 2 4 6 8 10 12
Oily Kalamazoo River Background

0

2

4

6

8

10

12
S

E
K

R
39

50
C

70
1S

07
26

12
D

01
3

R2: 0.91
R2: 0.48
R2: 0.95
R2: 1.00

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 39.50

0 2 4 6 8 10 12
Oily Battle Creek

0

2

4

6

8

10

12

S
E

K
R

39
50

C
70

1S
07

26
12

D
01

3

R2: 0.78
R2: 0.83
R2: 0.95
R2: 0.93

0 2 4 6 8 10 12
Oily Kalamazoo R. Background and Battle Creek

0

2

4

6

8

10

12

S
E

K
R

39
50

C
70

1S
07

26
12

D
01

3

R2: 0.91
R2: 0.73
R2: 0.96
R2: 0.98

0 5 10 15
Non-Oily Kalamazoo River Background

0

5

10

15

S
E

K
R

39
50

C
70

1S
07

26
12

D
01

3

R2: 0.81
R2: 0.18
R2: 0.92
R2: 0.98

0 5 10 15 20
Non-Oily Battle Creek

0

5

10

15

20
S

E
K

R
39

50
C

70
1S

07
26

12
D

01
3

R2: 0.86
R2: 0.27
R2: 0.94
R2: 0.97

0 5 10 15
Non-Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

S
E

K
R

39
50

C
70

1S
07

26
12

D
01

3

R2: 0.85
R2: 0.23
R2: 0.94
R2: 1.00

O
ily

 B
ac

kg
ro

un
d

N
on

-O
ily

 B
ac

kg
ro

un
d

PAHs 3+ring, w/o Ret,Per

3 Ring
4 Ring
5+ Rings

Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR3950C701S072612D013 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3950C701S072612D013 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 19:35:38 2013

DRAFTRevision date: March 14, 2013



0 2 4 6 8 10 12
OLKR

0

2

4

6

8

10

12
S

E
K

R
39

50
C

70
1S

07
26

12
D

01
3

R2: 0.44
R2: 0.63
Slope: 0.31

0 2 4 6 8 10 12
Topped Cold Lake Crude

0

2

4

6

8

10

12

S
E

K
R

39
50

C
70

1S
07

26
12

D
01

3

R2: 0.44
R2: 0.63
Slope: 0.37

0 5 10 15
Alaska N. Slope Crude

0

5

10

15

S
E

K
R

39
50

C
70

1S
07

26
12

D
01

3

R2: 0.14
R2: 0.30
Slope: 0.09

0 5 10 15
Kalamazoo River Background

0

5

10

15

S
E

K
R

39
50

C
70

1S
07

26
12

D
01

3

R2: 0.54
R2: 0.74
Slope: 1.60

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 39.50

0 2 4 6 8 10 12
Battle Creek

0

2

4

6

8

10

12
S

E
K

R
39

50
C

70
1S

07
26

12
D

01
3

R2: 0.68
R2: 0.78
Slope: 0.83

0 2 4 6 8 10 12
Kalamazoo R. Background and Battle Creek

0

2

4

6

8

10

12

S
E

K
R

39
50

C
70

1S
07

26
12

D
01

3

R2: 0.64
R2: 0.78
Slope: 1.11

Biomarkers

Tricyclic Terpanes-Unmodified
Modified Tricyclic and Tetracyclic Terpanes
Low Concentration Light Hopanes
High Concentration Light Hopanes
Heavy Hopanes
Steranes and Rearranged Steranes
Triaromatic Steranes (TAS)

Enbridge Line 6B MP 608
Percent Weight of Biomarkers in SEKR3950C701S072612D013 versus OLKR,
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Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR3950C701S072612DX versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR3950C701S072612DX

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR3975C001S052212D005 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR3975C001S052212D005 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR3975C001S052212D005 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Matrix: Bulk Sediment
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Percent Weight of PAHs and Biomarkers in SEKR3975C001S052212D005

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR3975C001S052212D005 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR3975C001S052212D005 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3975C001S052212D005 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR3975C002S052212D005 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 39.75
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Percent Weight of PAHs and Biomarkers in SEKR3975C002S052212D005

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.
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R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to detection limit and plotted dotted in grey.
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OLKR 1340L01 (Recovered Line 6B)

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 39.75

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3975C701S072612D005 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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CL-6B-072223-092710-JPS-KA-001-33_TOPPED

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 39.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3975C701S072612D005 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 19:36:48 2013

DRAFTRevision date: March 14, 2013



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR3975C701S072612D005
Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 39.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3975C701S072612D005 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEKR3975C701S072612D005
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 39.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3975C701S072612D005 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR3975C701S072612D005
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 39.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3975C701S072612D005

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR3975C701S072612D005 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR3975C701S072612D005 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR3975C701S072612D005 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3975C701S072612D005 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR3975C701S072612D010 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3975C701S072612D010 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 39.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3975C701S072612D010 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 39.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3975C701S072612D010 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.
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Percent Weight of PAHs in SEKR3975C701S072612D010 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to detection limit and plotted dotted in grey.
Diagenic compounds plotted in black.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 19:37:27 2013

DRAFT



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR3975C701S072612D015
OLKR 1340L01 (Recovered Line 6B)
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Percent Weight of PAHs and Biomarkers in SEKR3975C701S072612D015 versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3975C701S072612D015 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 39.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3975C701S072612D015 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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SEKR3975C701S072612D015
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 39.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3975C701S072612D015 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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SEKR3975C701S072612D015
Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 39.75
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3975C701S072612D015

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 19:37:31 2013

DRAFTRevision date: March 14, 2013



0 2 4 6 8 10
OLKR

0

2

4

6

8

10
S

E
K

R
39

75
C

70
1S

07
26

12
D

01
5

R2: 0.02
R2: 0.41
R2: 0.20
R2: 0.40

0 2 4 6 8 10
Topped Cold Lake Crude

0

2

4

6

8

10

S
E

K
R

39
75

C
70

1S
07

26
12

D
01

5

R2: 0.02
R2: 0.36
R2: 0.21
R2: 0.39

0 2 4 6 8 10
Alaska N. Slope Crude

0

2

4

6

8

10

S
E

K
R

39
75

C
70

1S
07

26
12

D
01

5

R2: 0.04
R2: 0.39
R2: 0.22
R2: 0.23

0 5 10 15
Kalamazoo River Background

0

5

10

15

S
E

K
R

39
75

C
70

1S
07

26
12

D
01

5

R2: 0.77
R2: 0.21
R2: 0.88
R2: 0.94

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 39.75

0 5 10 15
Battle Creek

0

5

10

15
S

E
K

R
39

75
C

70
1S

07
26

12
D

01
5

R2: 0.79
R2: 0.41
R2: 0.87
R2: 0.99

0 5 10 15
Kalamazoo R. Background and Battle Creek

0

5

10

15

S
E

K
R

39
75

C
70

1S
07

26
12

D
01

5

R2: 0.78
R2: 0.31
R2: 0.88
R2: 0.98

PAHs 3+ring, w/o Ret,Per

3 Ring
4 Ring
5+ Rings

Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR3975C701S072612D015 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR3975C701S072612D015 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3975C701S072612D015 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR3975C701S072612DX_reanalyzed versus OLKR

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3975C701S072612DX_reanalyzed versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 39.75
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Percent Weight of PAHs and Biomarkers in SEKR3975C701S072612DX_reanalyzed versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR3975C701S072612DX_reanalyzed versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR3975C701S072612DX_reanalyzed versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 19:38:14 2013

DRAFTRevision date: March 14, 2013



0 5 10 15 20
Oily Kalamazoo River Background

0

5

10

15

20
S

E
K

R
39

75
C

70
1S

07
26

12
D

X
_r

ea
na

ly
ze

d R2: 0.69
R2: 0.75
R2: 0.62

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 39.75

0 5 10 15 20
Oily Battle Creek

0

5

10

15

20

S
E

K
R

39
75

C
70

1S
07

26
12

D
X

_r
ea

na
ly

ze
d R2: 0.42

R2: 0.71
R2: 0.70

0 5 10 15 20
Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

20

S
E

K
R

39
75

C
70

1S
07

26
12

D
X

_r
ea

na
ly

ze
d R2: 0.63

R2: 0.77
R2: 0.67

0 5 10 15 20 25 30
Non-Oily Kalamazoo River Background

0

5

10

15

20

25

30

S
E

K
R

39
75

C
70

1S
07

26
12

D
X

_r
ea

na
ly

ze
d R2: 0.72

R2: 0.53
R2: 0.76

0 5 10 15 20 25
Non-Oily Battle Creek

0

5

10

15

20

25
S

E
K

R
39

75
C

70
1S

07
26

12
D

X
_r

ea
na

ly
ze

d R2: 0.75
R2: 0.54
R2: 0.75

0 5 10 15 20 25
Non-Oily Kalamazoo R. Background and Battle Creek

0

5

10

15

20

25

S
E

K
R

39
75

C
70

1S
07

26
12

D
X

_r
ea

na
ly

ze
d R2: 0.76

R2: 0.55
R2: 0.77

Alkylated PAHs
O

ily
 B

ac
kg

ro
un

d
N

on
-O

ily
 B

ac
kg

ro
un

d

3 Ring
4 Ring

Enbridge Line 6B MP 608
Percent Weight of Alkylated PAHs in SEKR3975C701S072612DX_reanalyzed versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
Oily samples collected from L012, C023, L020 and L021.

Nonoily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of PAHs and Biomarkers in SEKR3975C701S072612DX versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR3975C701S072612DX versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Percent Weight of PAHs and Biomarkers in SEKR3975C701S072612DX

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to detection limit and plotted dotted in grey.
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Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 39.90
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3990L001S052212D005 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Kalamazoo River Background

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 39.90
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3990L001S052212D005 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.
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Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 39.90
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3990L001S052212D005 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 39.90

0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

Biomarkers

T4 T5 T6 T6
a

T6
b

T6
c

T7 T8 T9 T1
0

T1
1

T1
1a

T1
1b T1

2
T1

4a
T1

4b T1
5

T1
6 X

T1
7

T1
8

T1
9

T2
0

T2
1

T2
2

T2
2a T2

6
T2

7
T3

0
T3

1
T3

2
T3

3
T3

4
T3

5
S

4
S

5
S

8
S

12
S

17
S

18
S

19
S

20
S

24
S

25
S

28
S

14
S

15
S

22
S

23
S

26
S

27
TA

S
1

TA
S

2

TA
S

3

TA
S

4

Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR3990L001S052212D005

versus Average Background Kalamazoo River and Battle Creek profile
Nondetects set to detection limit and plotted dotted in grey.

2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR3990L001S052212D005 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of PAHs in SEKR3990L001S052212D005 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR3990L001S052212D005 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Percent Weight of Alkylated PAHs in SEKR3990L001S052212D005 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Diagenic biomarkers included and plotted in black.
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Percent Weight of PAHs and Biomarkers in SEKR4010L001S052212D003 versus Topped CL

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
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Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 40.10
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR4010L001S052212D003 versus Background Kalamazoo

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Kalamazoo River background samples averaged.

MJR - B:\Projects\Enbridge\Enbridge_Rapid_Response(120898-01)\Analysis\Rapid_response_Plotting\ENB_RAPID_RESPONSE.pro Thu Mar 14 19:38:47 2013

DRAFTRevision date: March 14, 2013



0

5

10

15

20

P
er

ce
nt

 W
ei

gh
t

0

1

2

3

4

5

P
er

ce
nt

 W
ei

gh
t b

y 
P

A
1

PAHs
D

F
A

Y
A

E F0 F1 F2 F3
D

B
T0

D
B

T1
D

B
T2

D
B

T3
D

B
T4 P

0
A

0
P

A
1

P
A

2
P

A
3

P
A

4
B

F
N

B
T0

N
B

T1
N

B
T2

N
B

T3
N

B
T4 FL

0
P

Y
0

FP
1

FP
2

FP
3

FP
4

B
A

0
C

0
B

C
1

B
C

2
B

C
3

B
C

4
B

B
F

B
K

F
B

A
F

B
E

P
B

A
P

D
A

IN
D

G
H

I
3-

P
1

2-
P

1
2-

A
1

9/
4-

P
1

1-
P

1

SEKR4010L001S052212D003
Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
Mile Post: 40.10
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Enbridge Line 6B MP 608
Percent Weight of PAHs and Biomarkers in SEKR4010L001S052212D003 versus Battle Creek

Nondetects set to detection limit and plotted dotted in grey.
2-Ring and the diagenic PAHs not included.

Diagenic biomarkers included and plotted in black.
All available Battle Creek background samples averaged.
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Kalamazoo R. Background and Battle Creek

Matrix: Bulk Sediment
Reach: Kalamazoo River
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2-Ring and the diagenic PAHs not included.
Diagenic biomarkers included and plotted in black.

All available Kalamazoo River and Battle Creek background samples averaged.
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Percent Weight of PAHs in SEKR4010L001S052212D003 versus Line 6B and other oils,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and the diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Enbridge Line 6B MP 608
Percent Weight of PAHs in SEKR4010L001S052212D003 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Alkylated PAHs in SEKR4010L001S052212D003 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring and diagenic PAHs not included.
All available Kalamazoo River and Battle Creek background samples averaged.

R2 values for all data is in black while by R2 values by ring number are colored according to legend.
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Enbridge Line 6B MP 608
Percent Weight of Alkylated PAHs in SEKR4010L001S052212D003 versus Oily and Non-Oily

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

2-Ring PAHs and diagenic PAHs not included.
R2 values for all data is in black while by R2 values by ring number are colored according to legend.

Oily samples collected from L012, C023, L020 and L021. Non-oily samples collected from L010, R011, C019, R022, and R024.
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Percent Weight of Biomarkers in SEKR4010L001S052212D003 versus OLKR,

Background Kalamazoo, Battle Creek and Average Kalamazoo River and Battle Creek
Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
All available Kalamazoo River and Battle Creek background samples averaged.
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Nondetects set to zero and are plotted with open symbols.

Diagenic biomarkers included.
Oily samples collected from L012, C023, L020 and L021.

Nonoily samples collected from L010, R011, C019, R022, and R024.
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