


Sprerf rds Center

b . \NL(ls C% S, U-
AN .9

omu _2%22%06

RRAARE

SDMS DocID

282306

Olin Corporation

Wilmington, Massachusetts Facility

(-
z
w
= Supplemental Phase II Report
3 Volume IV
a
Ll
>
=i
E June 1997
&
<
E Prepared by:
i
= A
ADBB (Geomega MPTY

||||||||||||||||||||||| ENARDWMENTAL SEFVICES  TECHNCOLOGY CORPORATION



Olin
Corporation

Wilmington, MA

— —

Supplemental
Phase II Report

== Volume IV ==

June 1997

Prepared by:

t 3

ABB Environmental Services, Inc.
%

Geomega
*
PTl Environmental Services

*

Smith Technology Corporation
%

-
<
L
=
-
O
O
Q
L
>
—
- -
o
[0 4
<
=
o
L
2
=




Appendix O



APPENDIX O

DATA VALIDATION REPORTS

-
<
L
=
-
O
O
Q
L
>
—
- -
O
o 4
<
=
o
I
2
=




SMTH
DATA VALIDATION REPORT
METALS AND SELECTED ANALYTES

OLIN CORPORATION
GROUNDWATER SAMPLES

INTRODUCTION

A data validation was performed on the analytical data from the groundwater samples
collected on January 11, 1995 at the Olin Corporation's Wilmington, Massachusetts
Facility. This review is of work order number WL-0048 which contained 5 groundwater
samples and 1 field duplicate sample. All samples in this report were analyzed by Pace,
Incorporated Environmental Laboratories (Pace, Inc.), Westbrook, Maine, following
United States Environmental Protection Agency (EPA) Test Methods for Evaluating Solid
Waste, Physical/Chemical Methods (SW-846), Methods for Chemical Analysis of Water
and Wastes (MCAWW), and Standard Methods for the Examination of Water and
Wastewater, 16th Edition, 1985 (SM), American Public Health Association (APHA). The
individual analyses were performed using the following methods:

Analytes Methods

aluminum, barium, calcium, chromium, iron, magnesium, 200.7
manganese, potassium, silicon, and sodium
hexavalent chromium 7195/6010
arsenic 206.2
lead 239.2
bicarbonate as HCO3 and carbonate as CO3 SM406C
bromide 320.1
nitrate as N and nitrite as N 353.2
dissolved organic carbon (DOC) 415.1

hosphorus as P 365.4
solids - filterable residue (TDS) 160.1

Because the analyses were not performed according to the EPA Contract Laboratory
Program (CLP) methods, the findings in this report are based upon a review of sample
data and of quality control (QC) specified by the individual analytical methods and
provided by the laboratory. The quality assurance review was prepared according to EPA
Region 1 Laboratory Data Validation Functional Guidelines for Evaluating Inorganics
Analysis, June 1988, where applicable.
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The support documentation in Appendix A of this report summarizes the specifics of this
review. Appendix A also provides the sample results as reported by the laboratory. The
data summary lists all compounds that were analyzed. Analytical problems are outlined in
the following Findings/Qualifiers section. Other issues which arose which did not warrant
qualification are detailed in the Notes Section.

FINDINGS/QUALIFIERS

This data validation report addresses Pace, Inc. work order number WL-0048 which
contained 3 groundwater samples and 1 field duplicate sample. The data were evaluated
for the following parameters:

* data completeness
holding times
data calibration verification
laboratory blank analysis
field blank analysis
interference check sample results
matrix spike recoveries
laboratory duplicates
field duplicates
* laboratory control sample results
furnace atomic absorption results
+ serial dilution results
+ detection limit results
sample results

* 4 %

* All criteria were met for this parameter.
+ All criteria were met for this parameter; however, this parameter is discussed in the
Notes Section of this report.

The data summary table provided at the end of this report summarizes the validation
recommendations which were based on the following information:

+ Hexavalent chromium results are estimated because holding times were not met.

« All positive results for potassium are estimated because the matrix spike percent
recovery (%R) was below 30%. All positive results and detection limits for nitrite and
dissolved organic carbon (DOC) are estimated because the matrix spike %Rs were
below criteria. (Matrix spike results are also discussed in the Notes Section.)
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o The graphite furnace post-digestion analytical spike %Rs for arsenic and lead
for samples GW-42-D (S000006/WL-0048-1), GW-50-S (S000007/WL-0048-4), and
GW-42-S (S000002/WL-0048-6) and arsenic for field duplicate sample GW-42-D
(S000005/WL-0048-8) were below criteria. These results are estimated. The
detection limits for these results were elevated to reflect the dilution factor as indicated
on the Report of Analysis Forms included in Appendix A.

» All positive phosphorus as P and solids-filterable residue (TDS) results are estimated
because laboratory duplicate precision was not met.

o All positive nitrite, phosphorus as P, and TDS results are estimated because field
duplicate precision was not met. Details are presented on the Field Duplicate
Precision Worksheet provided in Appendix A.

o The reported 200 mg/L hexavalent chromium result for field duplicate sample GW-42-
D (S000005/WL-0048-16) is rejected because the various dilutions performed on the
sample did not result in consistent values. The logic for choosing the hexavalent
chromium results of record was explained by the Pace Inc. analyst on the bottom of
notebook page 25 which is included in Appendix A of this report. The original result
reported on the Report of Analysis Form was changed by the laboratory from 110
mg/L (which was reported from the preparation dilution of 5) to 200 mg/L (which was
reported from the preparation dilution factor of 20). However, this sample was the
blind field duplicate sample of sample GW-42-D (S000006/WL-0048-9). Sample WL-
0048-9 had consistent results at the S and 20 preparation dilution factors which agree
with the result originally reported for WL-0048-16 of 110 mg/L (see the Field
Duplicate Precision Worksheet in Appendix A). The 94 mg/L result for sample WL-
0048-9 is considered the appropriate result of record for the sampling location.

Additionally, because trivalent chromium is calculated using the hexavalent chromium
result, the trivalent chromium result for sample GW-42-D (S000005/WL-0048-16) is
also rejected. The trivalent chromium result for sample GW-42-D (S000006/WL-
0048-9) is considered the appropriate result of record for the sampling location.

NOTES

The following items were noted during the validation review which did not impact results
or necessitate further qualification of data:

1.  All bromide data were attempted to be analyzed by Method 320.1. The
laboratory was unable to analyzed all data associated with sampling location
GW-42-D for bromide by Method 320.1. This data includes the field
duplicate sample, laboratory duplicate sample, and the matrix spike sample
The samples were very dark in color and could not be colormetrically



analyzed according to the Pace Inc. analyst. These samples were reanalyzed
for bromide by Method 300.0 and are reported as non-detect. The
associated detection limits were elevated by the laboratory to reflect the
sample dilutions necessary because of the levels of chloride and sulfate
present in the samples.

2. Arsenic and lead for sample WL-0048-2 (matrix spike), WL-0048-3
(laboratory duplicate), and field duplicate sample GW-42-D (S000005/WL-
0048-8) were analyzed at dilutions. The detection limits of these results
were elevated by the laboratory to reflect the ditution factors as indicated on
the Report of Analysis Forms included in Appendix A.

3. Matrix spike %Rs for aluminum, calcium, chromium, hexavalent chromium,
iron, magnesium, manganese, sodium, and silicon were out of the associated
acceptance ranges. Because the spike concentrations significantly below the
sample concentrations (i.e., less than four times), no data are qualified.

4.  The matrix spike %Rs for arsenic and lead were zero;, however, both the
sample results and the spike sample results were non-detect and were
analyzed with elevated detection limits due to interferences. The spike
concentrations were below these elevated detection limits, no data .are
qualified.

5. A serial dilution sample was not provided by the laboratory as recommended
by the MCAWW Method 200.7. Since performance of a serial dilution is not
required by the method, no data are qualified.

6.  There are no field blank samples associated with this order.

SUMMARY

This review has identified holding times, matrix spike %Rs, graphite furnace post-
digestion analytical spike %Rs, laboratory and field duplicate precision, and a sample
result for hexavalent chromium as areas of concern. The reported data are usable as
qualified on the data summary table. For specifics relating to this review, see the attached
documentation in Appendix A.
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QUALIFIER CODES
R - The data are unusable.
J - The associated value is an estimated quantity.

UJ - The material was analyzed for, but was not detected. The
associated value is an estimate and may be inaccurate or
imprecise.
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DATA SUMMARY TABLE

N/A = Analyte not analyzed by the laboratory because the pH was less than 4.5.

Haagbith % J//28/%

h Site Name [Olin, Wilmington ] Laboratory [Pace Env. Laboratories |
z Project Number [00-7047-0102 ] Liquid mgA Case/Order # [WL-0048 ]
m Sampling Date(s) [1/11/95 | Field Duplicates [S000005 and S000008 1
z Sample location GW-42-D 1GW~50-S GW-40-S [ew-40-D [Jow-42-s [Gw-42-D
or description 5000008  ]S000007  |S000001 5000002  §S000003  |S000005
: Sample number WL-0048-1, JWL-0048-4 IWL-0048-5 |wi-0048-6 |wi-0048.7 Jwi-0048-8
-9 12 -13 14 -15 -16
U Sampling date 1/11/95 1/11/95 1/11/95 1/11/95 1/11/95 1711/95
G unfiit /fitt. filt. filt. filt. filt. filt. filt.
PQL: JComments Field Dup. A JField Dup. B
n -0, Aluminum * 2000 | 1.7 0.38 2100
Arsenic * W uJ w UJ
LU Barium * 0.050 0.015 0.088 0.013 0.023 0.046
Calcium * 690 200 14 230 6.9 580
> Chromium * 3800 3500
| | Chromium, Hexavalent 04 J UJ W uJ UJl 200 R
: Chromium, Trivalent 3700 3300 R
iron * 2000 0.20 3.4 2100 | “-
u Lead * UJ uJ uJ
Magnesium * 1200 41 1.7 17 14 1100
m Manganese * 5980 58 0.17 s 0.31 570
< Potassium * 77 9] 94 U] 20 [ J| 78 [J4f o080 {Jf 8 |4
Silicon 120 7.2 3.0 24 5.1 120 |-
Sodium * 25000 310 47 190 21 23000 |.
{ Bicarbonate as HCO3 N/A 45 190 NA | -
n Bromide 2.3 [
m Carbonate as CO3 N/A NA |
Nitrate as N * 14 32 0.38 0.38 14 |
Nitrite as N * 034 | J uJ uJ uJ ul 024 | J
U} Diss. Organic Carbon 2800 | J] 698 [Jf 19 [J) 18 [ 4} 58 {4 2000 | 4
:. Phosphorus as P * 54 [J) o2 JJ] 015 |4 35 | 4
Solids-Filterable - _
Residue (TDS) 120000 | J ] 2000 [ J] 220 {4 1300 | J} 130 97000 o -
*=Reported as dissolved.

INWLO0048.XLS



DATA VALIDATION REPORT
CHLORIDE, SULFATE, ORTHOPHOSPHATE, SULFIDE, AND AMMONIA-N
OLIN CORPORATION
GROUNDWATER SAMPLES

INTRODUCTION

A data validation was performed on additional data from the groundwater samples
collected on January 11, 1995 (5 groundwater samples and 1 field duplicate sample) at the
Olin Corporation's Wilmington, Massachusetts Facility. This review is of Pace Inc.'s
Hampton, New Hampshire laboratory work order number 42773 which contained the
same S5 groundwater samples and 1 field duplicate sample that were analyzed in work
order number WL-0048 by Pace Inc. of Westbrook, Maine. The individual analyses were
performed using the following from Methods for Chemical Analysis of Water and Wastes

(MCAWW):

Analytes Methods
chloride and sulfate 300.0 ]
orthophosphate 365.2
sulfide 376.1
ammonia-N 350.2

The findings in this report are based upon a review of sample data and of quality control
(QC) specified by the individual analytical methods and provided by the laboratory. The
quality assurance review was prepared according to EPA Region I Laboratory Data
Validation Functional Guidelines for Evaluating Inorganics Analysis, June 1988, where
applicable.

The support documentation in Appendix B of this report summarizes the specifics of this
review. Appendix B also provides the samples results as reported by the laboratory. The
data summary lists all compounds that were analyzed. Analytical problems are outlined in
the following Findings/Qualifiers section. Other issues which arose which did not warrant
qualification are detailed in the Notes Section.
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FINDINGS/QUALIFIERS

This data validation report addresses Pace, Inc. work order number 42773 which
contained 5 groundwater samples and 1 field duplicate sample. The data were evaluated
for the following parameters:

data completeness

holding times

data calibration verification
laboratory blank analysis
field blank analysis

matrix spike recoveries
laboratory duplicates

field duplicates

laboratory control sample results
detection limit results
sample results

LR TR IR R T T St

* All criteria were met for this parameter.

+ All criteria were met for this parameter; however, this parameter is discussed in the
Notes Section of this report. Issues discussed in the Notes Section do not require
qualification based on the associated methods performed.

The data summary table provided at the end of this report summarizes the validation
recommendations which were based on the following information:

o The chloride result for GW-42-S (S000003/42773-009) is estimated because the
reported concentration of 53 mg/L exceeded the maximum standard concentration,
and the sample was not reanalyzed at a dilution.

NOTES

The following items were noted during the validation review which did not impact results
or necessitate further qualification of data:

1. The reported sulfide result for sample GW-42-D (S000006/42773-017) was
analyzed at a dilution due to matrix interferences. The detection limit was
elevated to reflect the dilution factor as indicated on the laboratory-reported
sample results incluced in Appendix B.

2. There are no field blank samples associated with this order.
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SMTH
SUMMARY
This review has identified a saturated chloride peak as an area of concern. The reported

sulfide result is usable as qualified on the data summary table. For specifics relating to this
review, see the attached documentation in Appendix B.
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QUALIFIER CODES

J - The associated value is an estimated quantity.
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DATA SUMMARY TABLE

Moregbrih Guw] 28 fic

12WL0048.XLS

h Site Name [Olin, Wilmington 1 Laboratory E‘;ce Env. Laboratones
z Project Number [00-7047-0102 ] Liquid mgf Case/Order # [42773 ]
g Sampling Date(s) [ January 11, 1995 1 Field Duplicates [S000005 and S000008
-
u Sample location  JGW-40-S GW-40-D FGW-42-S GW-42-D GW-42-D GW-50-S
o' or description $000001 $000002 $000003 $000005 $000008 $000007
n Sample number  [42773-001  [42773-002  [42773-003 [42773-004  [42773-005  [42773-006
-007,-013  |-008,-014 ]-009,-015 [-010, -016 -011, -017 -012, -018

Sampling date 1/11/95 1/11/95 111/85 Ji11es 1/11/95 1/11/95
Ll unfilt. / filt. filt. filt. filt. filt. fil. filt.
> pQLIcomments Field Dup. A |JField Dup. B

Chloride 90 160 53 J] 24000 20000 350

- Sulfate 33 830 13 74000 74000 1400
: Orthophosphate 0.07 0.3 0.3
U Suifide 3 4
x Ammonia-N 0.06 120 3.7 7100 7000 130
Q.
Ll
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Qce

INCORPGRAY[D

REPORT OF LABORATORY ANALYSIS

ENVIRONMENTAL LABORATORIES

Lab Numbexr : WL-0048-1
CLIENT: DON CAMERON Report Date: 02/03/95
OLIN CHEMICALS PO No. : SE-CH-827-VAR-C
S1 EAMES STREET
WILMINGTCN, MA 01887

REPCRT OF ANALYTICAL RESULTS Page 1 of 24
SAMPLE DESCRIPTION MATRIX SAMPLED BY SAMPLED DATE RECEIVED
5000006 Aquecus CLIENT 01/11/95 01/11/95
PARAMETER RESULT WNITS DF *PQL  METHCD ANALYZED BY NOTES
Alumimum, Dissolved 2000 mg/L 100 0.10 200.7/6010 01/26/95 KA 1
Arsenic, Dissolved <0.50 mg/L 100 0.005 206.2/7060 01/24/95 KW 2
Barium, Dissolved 0.050 mg/L 1.0 0.005 200.7/6010 01/23/95 KW 1
Calcium, Dissolved 690 my/L 20 0.050 200.7/6010 01/23/95 KW 1
Chromium, Dissolved 3800 my/L 1000 0.015 200.7/6010 01/23/95 KW 1
Iron, Dissolved 2000. my/L 200 0.025 200.7/6010 01/25/95 KW 1
lead, Dissolved <1.0 mg/L 200 0.005 239.2/7421 01/26/95 KW 2,3
Magnesium, Dissolved 1200 mg/L 20 0.050 200.7/6010 01/26/95 KW 1
Manganese, Dissolved 590 mg/L. 200 0.00S 200.7/6010 01/26/95 KW 1
Potassium, Dissolved 7. mg/L 1.0 0.50 200.7/6010 01/25/95 KW 1
Silicon, Dissolved 120 mg/L 40 0.10 200.7/6010 01/30/95 KW 4
Sodium, Dissolved 25000. my/L 400 0.10 200.7/6010 01/25/95 KW 1

* PQL (Practical Quantitation Level) represents laboratory reporting limits and may not reflect sample-
specific reporting limits. Sample-specific limits are indicated by results ammotated with '<' values.
{1) Sample Preparation on 01/20/95 by WD using 3010
(2) Sample Preparation on 01/20/95 by WD using 3020
{3) The laboratory's Practical Quantitation Level could not be achieved for this parameter due to
sample conposition, matrix effects, sanmple volume, or quantity used for analysis.
(4) Sample Preparatian on 01/27/9S by WD using 3010

02/03/95

LJO/ejnjbb (dw)

LA20IA)

CC: OLIN(TN)
ATIN:STEVE MORROW
BM-RICK SACKS
PTI-COLLEEN CUSHING

An Equal Opportunity Employer
132 Count, Road #3 PO Bor 720
Wesicroon ME G098
TEL: 207-874-2400
f40 207 775.4329
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ENVIRONMENTAL LABORATORIES

REPORT OF LABORATORY ANALYSIS

CLIENT: DON CAMERON

Lab Nurber : WL-0048-1
Report Date: 02/03/95

OQLIN CHEMICALS FO No. : SE-CH-827-VAR-C
51 ERMES STREET
WIIMINGTCN, MA 01887
REPCRT OF ANALYTICAL RESULTS Page 2 of 24
SAMPLE DESCRIPTION MATRIX SAMPLED BY SAMPLED DATE RECEIVH
S000006 Aquecus CLIENT 01/11/95 01/11/9'
PARAMETER RESULT UNITS DF *PQL  METHD ANALYZED BY NOT:

Bicarbonate as HCO3

Bromide

Carbanate, as Q03 .

Nitrate as N, Dissolved

Nitrite as N, Dissolved

Organic Carbon, Dissclved (DOC)
Phosphorus, Dissolved as P
Solids - Filterable Residue (TDS)

NR mg/L 1.0 20 APHA 406C 01/18/95 M
<1000. mg/L 1000 1 300.0 01/15/95 MNH
NR my/L 1.0 20 APHA 406C 01/18/95 M
4. my/L 10 0.0S0 353.2 01/17/95 BC
0.34 my/L 2.0 0.050 353.2 01/13/95 BC
2800 mg/L 8.0 1.0 415.1 01/16/95 BC
S4. mg/L 10 0.10 365.4 01/18/95 BC
120000 mg/L 100 10 160.1 01/17/95 BC

* PQL (Practical Quantitation Level) represents laboratory reporting limits and may not reflect sample
specific reporting limits. Sample-gpecific limits are indicated by results ammotated with '<' value

(1) Initial sample pH was <4.5. Bicarbonate ocould not be analyzed.

(2) The laboratory's Practical Quantitation Level could not be achieved for this parameter due to

sample composition, matrix effects, sample volume, or quantity used for analysis.

{3) Initial sample pH was <4.5. Carbonate ocould not be analyzed.

(4) Sample Preparation on 01/17/95 by BAC

(5) Sample Preparation cn 01/16/95 by JF

02/03/95
LJO/ejnbac/jbb (dw)

CC: OLINI{TN)
ATIN:STEVE MORROW
BOM-RICK SACKS
PTI-COLLEEN CUSHING

322 County Road #5 PC Bos 72C
Vresitros ME 62098

TEL. 207-874-2400

fAx 227 775 4029

An Equal Opportunity Employer



INCORPORATED

ENVIRONMENTAL LABORATORES

REPORT OF LABORATORY ANALYSIS

Lab Number : WL-0048-2
CLIENT: DON CAMERON Report Date: 02/03/95
OLIN CHEMICALS PO No. : SE-CH-827-VAR-C
51 EAMES STREET
WILMINGTON, MA 01887

REPCRT OF ANALYTICAL RESULTS Page 3 of 24

SAMPLE DESCRIPTICN MATRIX SAMPLED BY SAMPLED DATE RECEIVED
S000006-MS Aquecus CLIENT 01/11/95 01/11/95
PARAMETER RESULT UNITS DF *BQL, METHCD ANALYZED BY NOTE
Alumimm, Dissolved 1960 mg/L 200 0.10 200.7/6010 02/01/95 KW :
Arsenic, Dissolved <1.00 mg/L 200 0.005 206.2/7060 02/01/95 KW 2,:
Barium, Dissolved 1.55 mg/L 1.0 0.005 200.7/6010 02/01/95 KW

Calcium, Dissolved 543 my/L 20 0.050 200.7/6010 02/01/95 KW :
Chromium, Dissolved 3450 wg/L 1000  0.015 200.7/6010 02/01/95 KW !
Iron, Dissolved 2040 mg/L 200 0.025 200.7/6010 02/01/95 KW ]
Lead, Dissolved <1.00 mg/L 200 0.005 239.2/7421 01/31/95 KW 2,"
Magnesium, Dissolved 1100 mgy/L 20 0.050 200.7/6010 02/01/95 KW

Manganese, Dissolved 563 mg/L 200 0.005 200.7/6010 02/01/95 KW b
Potassium, Dissolved 81.2 mg/L 20 0.50 200.7/6010 02/01/95 KW ]
Siliocon, Dissolved 114 mg/L 40 0.10 200.7/6010 01/30/95 ¥W 4
Sodium, Dissolved 24200 mg/L 1000 0.10 200.7/6010 02/01/95 KW 1

¢ PQL (Practical Quantitation Level) represents laboratory reporting limits and may not reflect sanple-
specific reporting limits. Sample-specific limits are indicated by results ammotated with '<' values
(1) Sample Preparation an 01/31/95 by WD using 3010
(2) Sample Preparation an 01/31/95 by WD using 3020
(3) The laboratory's Practical Quantitation Level could not be achieved for this parameter due to
sample compogition, matrix effects, sanmple volume, or quantity used for analysis.
(4) Sample Preparation an 01/27/95 by WD using 3010

02/03/95

LJO/ejnejn/kaw

LA201IA1

CC: GLIN(TN)
ATIN:STEVE MORROW
BOM-RICK SACKS
PTI1-COLLEEN CUSHING
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323 Couriy Road #5 PO Bos 720 An Equal Opportunity Emptoyer

Veesiorooe M 02096
TEL: 207-874-2400
FAY 207 775-4029
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I'NC ORPORATYTED

ENVINONMENTAL LABORATORIES REPORT OF LABORATORY ANALYSIS

Lab Number . “L-0048-2
CLIENT: DON CAMERON Report Date: 02/03/95
OLIN CHEMICALS PO No. : SE-CH-827-VAR-C
51 EAMES STREET
WILMINGTON, MA 01887

REPORT OF ANALYTICAL RESULTS Page 4 of 24
SAMPLE DESCRIPTION MATRIX SAMPLED BY SAMPLED DATE RECEIVED
S000006 ~MS Agueous CLIENT 01/11/95 01/11/95
PARAMETER RESULT WNITS DF *PQL  METHOD ANALYZED BY NOTE<
Bicarbonate as HOO3 NR wg/L 1.0 20 APHA 406C 01/18/95 M 1
Bromide 9930 mg/L 1000 1 300.0 01/15/95 NH
Carbaonate, as 03 NR mg/L 1.0 20 APHA 406C 01/18/95 M ]
Nitrate as N, Dissolved N.A. mg/L 20 0.050 353.2 01/17/95 BC 3
Nitrite as N, Dissolved 1.05 mg/lL. 2.0 0.050 353.2 01/13/95 BC
Organic Carbon, Dissolved (DOC) 3260 mg/L 8.0 1.0 415.1 01/16/95 BC
Phosphorus, Dissolved as P 64.2 mg/L 20 0.10 365.4 01/18/95 BC 4
Solids - Filterable Residue (TDS) N/A .mg/L 1.0 10 160.2 01/17/95 BC 5,6

* POL (Practical Quantitation Level) represents laboratory reporting limits and may not reflect sanple-
specific reporting limits. Sample-specific limits are indicated by results annotated with '<' values

(1) Initial sanple pH was <4.5. Bicarbonate could not be analyzed.

(2) Initial sample pH was <4.5. Carbonate could not be analyzed.

(3) This is a calculation and is not applicable to a matrix spike.

(4) Sample Preparation an 01/17/95 by BAC

{S) Sample Preparatian on 01/16/95 by JF

(6) NA=Matrix spike analysis is not applicable for this parameter.

02/03/95
LJO/ejnbac/jbb (dw) /pph

CC: GLIN(TN)
ATIN:STEVE MORROW
BOM-RICK SACKS
PT1I-COLLEEN CUSHING
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322 County Road #5 PO Box 720 An Equal Oppontunity Employer
Vvesiroon M2 02398

TEL: 207-874-2400

FAX 207 775 4029
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ENVIRONMENTAL LABORATORIES

REPORT OF LABORATORY ANALYSIS

, Lab NMumber : WL-0048-3
CLIENT: DON CAMERON Report Date: 02/03/95
OLIN CHEMICALS FO No. : SE-CH-B27-VAR-C
51 EAMES STREET
WILMINGTON, MA 01887

REFORT OF ANALYTICAL RESULTS Page 5 of 24

SAMPLE DESCRIPTION MATRIX SAMPLED BY SAMPLED DATE RECEIVE
S000006 -DUP Aquecus CLIENT 01/11/95 01/11/9:
PARAMETER RESULT UNITS DF *PQL  METHOD ANALYZED BY NOTY
Alumimm, Dissolved 20130 mg/L 100 0.10 200.7/6010 01/25/95 KW
Arsenic, Dissolved <0.50 mg/L 100 0.005 206.2/7060 01/24/95 KW 2,
Barium, Dissolved 0.049 m3/L 1.0 0.00S 200.7/6010 01/23/95 KW
Calcium, Dissolved 627 mg/L 20 0.050 200.7/6010 01/23/95 KW )
Chromium, Dissolved 3s60. mg/L 1000 0.015 200.7/6010 01/23/95 XW

Iron, Dissolved 2190 mg/L 200 0.025 200.7/6010 01/25/95 KW

Lead, Dissolved <1.00 mg/L 200 0.005 239.2/7421 01/26/95 KW 2
Magnesium, Dissolved 1180 mg/L 20 0.050 200.7/6010 01/25/95 XW
Manganese, Dissolved 580. mg/L 200 0.00S 200.7/6010 01/25/95 KW
Potassium, Dissolved 85.4 mg/L 1.0 0.50 200.7/6010 01/25/95 KW
Silicon, Dissolved 119 mg/L 40 0.10 200.7/6010 01/30/95 KW

Sodium, Dissolved 27500 mg/L 400 0.10 200.7/6010 01/25/95 ¥W

* PQL (Practical Quantitation Level) represents laboratory reporting limits and may not reflect sample
specific reporting limits. Sanmple-specific limits are indicated by results ammotated with '<' value
(1) Sample Preparatian on 01/20/95 by WD using 3010
(2) Sarple Preparation an 01/20/95 by WD using 3020
{3) The laboratory's Practical Quantitatian Level could not be achieved for this parameter due to
satple composition, matrix effects, sanmple volume, or quantity used for analysis.
(4) Sample Preparatian an 01/27/95 by WD using 3010

02/03/95

LJO/ejnejn

LA20IA1

CC: OLIN(TN)
ATIN:STEVE MORROW
BOM-RICK SACKS
PTI-COLLEEN CUSHING
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152 Tourts Roas 85 FO Boa 720 An Equal Opponunity Employes

Westproon ME 03098
TEL. 207-874.-2400
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INCORPORATLED

ENVIRONMENTAL LABORATORIES REPORT OF LABORATORY ANALYSIS

Lab Muber : WL-0048-3
CLIENT: DON CAMERON Report Date: 02/07/95
OLIN CHEMICALS FO No. : SE-CH-827-VAR-C
51 EAMES STREET
WIIMINGTCN, MA 01887

REPCRT OF ANALYTICAL RESULTS Page 6 of 24
SAMPLE DESCRIPTICN MATRIX SAMPLED BY SAMPLED DATE RECEIVED
S000006 -DUP Agueous CLIENT 01/11/95 01/11/95
PARAMETER RESULT WNITS DF *PQL  METHOD ANALYZED BY NOTE:
Bicarbonate as HCO3 NR mg/L 1.0 20 APHA 406C 01/18/95 M
Bromide <1000. mg/L 1000 1 300.0 01/15/95 MNH
Carbcnate, as Q03 NR mg/L 1.0 20 APHA 406C 01/18/95 M
Nitrate as N, Dissolved 12.5 mg/L 10 0.050 353.2 01/17/95 BC
Nitrite as N, Dissolved 0.335 my/L 2.0 0.050 353.2 01/13/95 BC
Organic Carbon, Dissolved (DOC) 2820 mg/L 8.0 1.0 415.1 01/16/95 BC
Phosphorus, Dissolved as P 43.7 my/L 10 0.10 365.4 01/18/95 BC ‘
Solids - Filterable Residue (TDS) 80300 mg/L 100 10 160.1 01/17/95 BC !

* PQL (Practical Quantitation Level) represents laboratory reporting limits and may not reflect sanple-
specific reporting limits. Sample-specific limits are indicated by results ammotated with '<' value:

{1) lmtial sample pH was <4.5. Bicarbonate could not be analyzed.

(2} The laboratory's Practical Quantitation level could not be achieved for this parameter due to

sample camposition, matrix effects, sample volume, or quantity used for analysis.

(3) Imitial sample pH was <4.5. Carbonate ocould not be analyzed.

(4) Sample Preparation on 01/17/95 by BAC

(5) Sample Preparation on 01/16/95 by JF

02/07/95
LJO/ejnbac/jbb (dw) /pph

CC: OLIN(TN)
ATIN:STEVE MORROW
BOM-RICK SACKS
PTI-COLLEEN CUSHING
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33C Courty Road #5 PO Boa 723 An Equal Opportunity Employer
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NCCRPOR A"

ENVIRONMENTAL LABORATORIES

REPORT OF LABORATORY ANALYSIS

CLIENT: DON CAMERCN

LN CHEMICALS
51 EAMES STREET
WILMINGTON, MA 01887

lab Number : WL-0048-4
Report Date: 02/03/95
: SE-CH-827-VAR-C

PO No.

REFORT OF ANALYTICAL RESULTS

Page 7 of 24

SAMPLE DESCRIPTION MATRIX SAMPLED BY SAMPLED DATE RECEIVE
$000007 Aqueous CLIENT 01/11/95 01/11/9
PARAMETER RESULT WNITS ©DF *PQl, METHD ANALYZED BY o1
Alumimm, Dissolved <0.10 my/L 1.0 0.10 200.7/6010 01/26/95 KW
Arsenic, Dissolved <0.005 my/L 1.0 0.005 206.2/7060 01/24/95 KW
Barium, Dissolved 0.015 mg/L 1.0 0.005 200.7/6010 01/23/95 KW
Calcium, Dissolved 200 my/L 5.0 0.050 200.7/6010 01/23/95 KW
Chromium, Dissolved <0.015 my/L 1.0 0.015 200.7/6010 01/31/95 KW
Iron, Dissolved <0.025 my/L 1.0 0.025 200.7/6010 01/25/95 KW
Lead, Dissolved <0.010 my/L 2.0 0.005 239.2/7421 01/25/95 XKW 2
Magnesium, Dissolved 41 m/L 1.0 0.050 200.7/6010 01/26/95 N
Manganese, Dissolved s.8 my/L 1.0 0.005 200.7/6010 01/25/95 KW
Potassium, Dissolved 9.4 mg/L 1.0 0.50 200.7/6010 01/25/95 KW
Silicon, Dissolved 7.2 mgy/L 2.0 0.10 200.7/6010 01/30/95 KW
Sodium, Dissolved 310. my/L 5.0 0.10 200.7/6010 01/25/95 KW

* ML (Practical Quantitation Level) represents laboratory reporting limits and may not reflect sample

specific reporting limits. Sample-specific limits are indicated by results ammotated with '<' value

{1) Sanple Preparation on 01/20/95 by WO using 3010

{2) Sample Preparation on 01/20/95 by WD using 3020

(3) The laboratory's Practical Quantitation Level could not be achieved for this parameter due to
sanrple compogition, matrix effects, sample volume, or quantity used for analysis.

{4) Sample Preparation an 01/27/95 by WD using 3010

02/03/95

LJ0/ejnjbb (dw)
LA20IA1
oC: OLIN(TN)

ATTN:STEVE MCRROW

BOM-RICK SACKS

PTI-COLLFEN CUSHING

342 Zo.~l. Road »5 PO Bos 720

Westzrooh NI 03098
TEL: 207-874-2400
FAM 737 7754529

An Equa! Opportunity Employer
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INCORPORATED

ENVIRONMENTAL LABORATORIES

REPORT OF LABORATORY ANALYSIS

CLIENT: DN CAMERON

Lab Number : WL-0048-4
Report Date: 02/03/95

OLIN CHEMICALS PO No. : SBE-CH-827-VAR-C

S1 EAMES STREET

WIIMINGTON, MA 01887

REPCRT OF ANALYTICAL RESULTS Page B8 of 24

SAMPLE DESCRIPTICN MATRIX SAMPLED BY SAMPLED DATE RECEIVEI
S000007 Agqueous CLIENT 0i/11/95 01/11/9¢
PARAMETER RESULT WNITS DF *PQL  METHOD ANALYZED BY NOTE
Bicarbonate as HOO3 45. mg/L 1.0 20 APHA 406C 01/17/95 OM
Bromide <2.0 mg/L 1.0 2.0 320.1 01/23/95 NN
Carbmate, as Q03 <20 mg/L 1.0 20 APHA 406C 01/17/95 M
Nitrate as N, Dissolved 3.2 mg/L 4.0 0.050 353.2 01/17/95 BC
Nitrite as N, Dissolved <0.050 mg/L 1.0 0.050 353.2 01/13/95 BC
Organic Carbon, Dissolved (DOC) €.9 mg/L 1.0 1.0 415.1 01/16/95 BC
Phosphorus, Dissolved as P 0.12 wg/L 1.0 0.10 365.4 01/18/95 BC
Solids - Filterable Residue (TDS) 2000. mg/L 1.0 10 160.1 01/16/95 JR

* PQL (Practical Quantitaticon Level) represents laboratory reporting limits and may not reflect sanple
specific reporting limits. Sample-specific limits are indicated by results amotated with '<' value

{1) Ssample Preparation on 01/17/95 by BAC

(2) sample Preparation on 01/13/95 by JF

02/03/95
LJO/ejnjbb (dw)

CC: OLIN(TN)
ATIN:STEVE MORROW
BOM-RICK SACKS
PT1-COLLEEN QUSHING

347 Coury Rooo 95 PO Bos 72C
veestoroon ME 03098
TEL: 207-374-2400

Fax 207 1754020

An Equal Qpportunity Employer
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1M CCRPCRATED

ENVIAONMENTAL LABORATORIES -

REPORT OF LABORATORY ANALYSIS

Lab Nurber : WL~0048-S
CLIENT: DON CAMERCN Report Date: 02/03/95
OLIN CHEMICALS PO No. : SE-CH-827-VAR-C
51 EAMES STREET
WILMINGTCN, MA 01887

REPORT OF ANMALYTICAL RESULTS Page 9 of 24
SAMPLE DESCRIPTION MATRIX SAMPLED BY SAMPLED DATE RECEIVE
$000001 Aquecus CLIENT 01/11/95 01/11/¢
PARAMETER RESULT UNITS DF *PQL, METHOD ANALYZED BY NO1
Aluminum, Dissolved 1.7 mg/L 1.0 0.10 200.7/6010 01/23/95 KW
Arsenic, Dissolved <0.005 mg/L 1.0 0.005 206.2/7060 01/24/95 KW
Barium, Dissolved 0.086 mg/L 1.0 0.005 200.7/6010 01/23/95 KW
Calcium, Dissoclved 14 mg/L 1.0 0.0S0 200.7/6010 01/23/95 KW
Chraomium, Dissolved <0.015 mg/L 1.0 0.015 200.7/6010 01/23/95 KW
Iron, Dissolved <0.025 mg/L 1.0 0.025 200.7/6010 01/23/95 KW
Lead, Dissolved <0.005 mg/L 1.0 0.005 239.2/7421 01/23/95 KW
Magnesium, Dissolved 1.7 mg/L 1.0 0.050 200.7/6010 01/23/95 KW
Manganese, Dissolved 0.17 mg/L 1.0 0.005 200.7/6010 01/25/95 KW
Potassgium, Dissolved 2.0 mg/L 1.0 0.50 200.7/6010 01/25/95 KW
Silioon, Dissolved 3.0 mg/L 1.0 0.10 200.7/6010 01/30/95 XW
Sodium, Dissolved 47 mg/L 1.0 0.10 200.7/6010 01/23/95 KW

* KL (Practical Quantitation lLevel) represents laboratory reporting limits and may not reflect sampl:
specific reporting limits. Sample-specific limits are indicated by results amnotated with '<' valw

(1) Sample Preparatian an 01/20/95 by WD using 3010

(2) Sample Preparation on 01/20/95 by WD using 3020

(3) Sample Preparation on 01/27/95 by WD using 3010

02/03/95

LJO/ejnejn/kavw/kew

LA20IAY

OC: OLIN(TN)
ATIN:STEVE MORROW
BOM-RICK SACKS
PT1-COLLEEN CUSHING

US EPA ARCHIVE DOCUMENT

342 Couniv Qoas ¢5 PO Bon 720 An Equat Dppontunity Employer

Wesicroon ME C409E
TEL: 207-874-2400
tay 207.7715.4029
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" NCORPORATETDC

REPORT OF LABORATORY ANALYSIS -

ENVIRONMENTAL LABORATORES

lab Nurber : WL-0048-5
CLIENT: DON CAMERCN Report Date: 02/03/95
OLIN CHEMICALS PO No. : SE-CH-827-VAR-C
51 EAMES STREET
WILMINGTON, MA 01887

REPCRT OF ANALYTICAL RESULTS Page 10 of 24
SAMPLE DESCRIPTION MATRIX SAMPLED BY SAMPLED DATE RECEIVED
5000001 Aquecus CLIENT 01/11/95 01/11/95
PARAMETER RESULT WNITS DF *pQI, METHOD ANALYZED BY NOTE*
Bicarboate as HOO3 <20 my/L 1.0 20 APHA 406C 01/17/95 M
Bromide <2.0 my/L 1.0 2.0 320.1 01/23/95 NN
Carbonate, as Q03 <20 my/L 1.0 20 APHA 406C 01/17/95 M
Nitrate as N, Dissolved 0.38 /L 1.0 0.050 353.2 01/17/95s BC
Nitrite as N, Dissolved <0.050 my/L 1.0 0.050 353.2 01/13/95 BC
Organic Carbon, Dissolved (DOC) 1.9 mg/L 1.0 1.0 415.1 01/16/95 BC
Phosphorus, Dissolved as P 0.15 m/L 1.0 0.10 365.4 Q1/18/95 BC . p
Solids - Filterable Residue (TDS) 220. mg/L 1.0 10 160.1 01/16/95 JF :

* PQL (Practical Quantitation Level) represents laboratory reporting limits and may not reflect sample-
specific reporting limits. Sample-specific limits are indicated by results amnotated with '<' values

(1) Sanple Preparation on 01/17/95 by BAC

{2) Sample Preparation on 01/13/95 by JF

02/03/95
LJO/ejnjbb (dw)

QC: QLIN(TN)
ATIN:STEVE MORROW
BOM-RICK SACKS
PTI-COLLEEN CUSHING
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312 County Roaa 5 PO Boa 720 An Equal Opportunity Employer
Viesiproot 't 04098

TEL: 207-074-2400

FA» 207 775 4029




INCCRPCPAYEC'

ENVIRONMENTAL LABORATORIES

REPORT OF LABORATORY ANALYSIS

Lab Number : WL-0048-6
CLIENT: DON CAMERON Report Date: 02/03/95
OLIN CHEMICALS FO No. : SE-CH-827-VAR-C
51 ERMES STREET
WIIMINGTON, MA 01887

REPORT OF ANALYTICAL RESULTS Page 11 of 24
SAMPLE DESCRIPTION MATRIX SAMPLED BY SAMPLED DATE RECEIVE
S000002 Aquecus CLIENT 01/11/95 01/11/9¢
PARAMETER RESULT UNITS DF *bpOI, METHD ANALYZED BY NOT:
Alumimam, Dissolved <0.10 mg/L 1.0 0.10 200.7/6010 01/23/95 KW
Arsenic, Dissolved <0.005 mg/L 1.0 0.005 206.2/7060 01/24/95 KW
Barium, Dissolved 0.013 mg/L 1.0 0.005 200.7/6010 01/23/95 KW
Calcium, Disscolved 230 mg/L 5.0 0.050 200.7/6010 01/25/95 KW
Chromium, Dissolved <0.015 mg/L 1.0 0.015 200.7/6010 01/23/95 KW
Iron, Dissolved 0.20 mg/L 1.0 0.025 200.7/6010 01/25/95 KW
lead, Dissolved <0.005 mg/L 1.0 0.005 239.2/7421 01/23/95 KW
Magnesium, Dissolved 17. mg/L 1.0 0.050 200.7/6010 01/23/95 KW
Manganese, Dissolved 3.5 mg/L 1.0 0.005 200.7/6010 01/25/95 KW
Potassium, Dissolved 7.8 mg/L 1.0 0.50 200.7/6010 01/25/95 KW
Silicon, Dissolved 2.4 mg/L 1.0 0.10 200.7/6010 01/30/95 KW
Sodium, Dissolved 190. mg/L S.0 0.10 200.7/6010 01/25/95 KW

* QL (Practical Quantitation level) represents laboratory reporting limits and may not reflect sanmple
specific reporting limits. Sample-specific limits are indicated by results anmnotated with '<' value

(1) Sample Preparation on 01/20/95 by WD using 3010

(2) Sample Preparatiaon an 01/20/95 by WD using 3020

{(3) Sample Preparation an 01/27/95 by WD using 3010

02/03/95

LJO/ejnjhb (dw)

LA201IA1

CC: OLIN(TN)
ATTN:STEVE MORROW
BOM-RICK SACKS
PTI-COLLEEN CUSHING

US EPA ARCHIVE DOCUMENT

340 County Aoad ¢5 PC Box 720 An Equal Opportumity Employer
vvesioroon ME 04098

TEL 207-374-2000

FAX 2357 775-4029
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INCORPORATED

ENVIRONMENTAL LABORATORIES

REPORT OF LABORATORY ANALYSIS

CLIENT: DON CAMERON

Lab Number : L-0048-C
Report Date: 02/03/95

OLIN CHEMICALS PO No. : SE-CH-827-VAR-C

51 EAMES STREET

WIIMINGTCN, MA 01887

REPCRT OF ANALYTICAL RESULTS Page 12 of 24

SAMPLE DESCRIPTION MATRIX SAMPLED BY SAMPLED DATE RECEIVH
S000002 Aqueous CLIENT 01/11/95 01/11/9¢
PARAMETER RESULT UNITS DF *PQL METHCD ANALYZED BY NOTE
Bicarbonate as HOO3 190. mg/L 1.0 20 APHA 406C 01/17/95 M
Bromide 2.3 mgy/L 1.0 2.0 320.1 01/23/95 NN
Carbcnate, as 003 <20 mg/L 1.0 20 APHA 406C 01/17/95 M
Nitrate as N, Dissolved 0.36 mg/L 1.0 0.050 353.2 01/17/95 BC
Nitrite as N, Dissolved <0.050 ng/L 1.0 0.050 353.2 01/13/95 BC
Organic Carbon, Dissolved (DOC) 18 mg/L 1.0 1.0 415.1 01/16/95 BC
Phosphorus, Dissolved as P <0.10 mg/L 1.0 0.10 365.4 01/18/95 BC
Solids - Filterable Residue (TDS) 1300. mg/L 1.0 10 160.1 01/16/95 JF

* PQL (Practical Quantitation Level) represents laboratory reporting limits and may not reflect sample
specific reporting limits. Sample-gpecific limits are indicated by results annotated with '<' value

(1) Sample Preparation on 01/17/9S5 by BAC

(2) sample Preparation an 01/13/95 by JF

02/03/95
LJO/ejnjhbb (dw)

CC: OLIN(TN)
ATIN:STEVE MORROW
BOM-RICK SACKS
PTI-COLLEEN CUSHING

322 County Roac #5 PO Bow 72C
\wes:t-oon hUE 04098

TEL. 207-874-2400

FAY 207 775 4029

An Equal Opportunity Employer
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INCORPGRATED

ENVIRONMENTAL LABORATORES

REPORT OF LABORATORY ANALYSIS

CLIENT: DON CAMERON
OLIN CHEMICALS
51 EAMES STREET
WIIMINGTON, MA 01887

Lab Number : WL-0048-7
Report Date: 02/03/95

PO No.

REPCRT OF ANALYTICAL RESULTS

: SE-CH-827-VAR-C

Page 13 of 24

SAMPLE DESCRIPTION MATRIX SAMPLED BY SAMPLED DATE RECEIVR
S000003 Aquecus CLIENT 01/11/95 01/11/9:
PARAMETER RESULT WNITS DF *PQL METHCD ANALYZED BY NOTE
Alumimm, Dissolved 0.36 mg/L 1.0 0.10 200.7/6010 01/23/95 KW
Arsenic, Dissolved <0.005 mg/L 1.0 0.005 206.2/7060 01/24/95 KW
Barium, Dissolved 0.023 mg/L 1.0 0.005 200.7/6010 01/23/95 KW
Calcium, Dissolved 6.9 ltg/L 1.0 0.050 200.7/6010 01/23/95 KW
Chromium, Dissolved <0.015 mg/L 1.0 0.015 200.7/6010 01/23/95 KW
Iron, Dissolved 1.4 ng/L 1.0 0.025 200.7/6010 01/25/95 ¥W
Lead, Dissolved <0.005 mg/L 1.0 0.005 239.2/7421 91/23/95 KW
Magnesium, Dissolved 1.4 mg/L 1.0 0.050 200.7/6010 01/23/95 KW
Manganese, Dissolved 0.31 my/L 1.0 0.005 200.7/6010 01/25/95 KW
Potassium, Dissolved 0.80 mg/L 1.0 0.50 200.7/6010 01/25/95 KW
Silicon, Dissolved 5.1 mg/L 2.0 0.10 200.7/6010 01/30/95 KW
Sodium, Dissolved 21 mg/L 5.0 0.10 200.7/6010 01/26/95 KW

02/03/95

LJO/ejnjbb (Aw) /kaw

LA201IA1

CC: OLIN(TN)
ATIN:STEVE MORROW
BOM-RICK SACKS
PTI-COLLEEN CUSHING

US EPA ARCHIVE DOCUMENT

* PQL (Practical Quantitation Level) represents laboratory reporting limits and may not reflect sample

specific reporting limits. Sample-gpecific limits are indicated by results annotated with '<' value:
{1) Sample Preparation on 01/20/95 by WD using 3010
(2) Sample Preparatian an 01/20/95 by WD using 3020
(3) Sample Preparation an 01/27/95 by WD using 3010

3¢ County Roag #5 PO Boar 720
\hesibrpor MI 04098

TEL: 207-874-2400

£y 2077754029

An Egual Oppontunity Employer
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INCORPORATETL

ENVIRONMENTAL LABORATONVES REPORT OF LABORATORY ANALYSIS

Lab Number : WL-0048-7
CLIENT: DON CAMERCN Report Date: 02/03/95
OLIN CHEMICALS FO No. : SE-CH-827-VAR-C
51 EAMES STREET
WILMINGTON, MA 01867

REPORT OF ANALYTICAL RESULTS Page 14 of 24
SAMPLE DESCRIPTION MATRIX SAMPLED BY SAMPLED DATE RECEIVED
$000003 Aquecus CLIENT 01/11/95 01/11/9%
PARAMETER RESULT UNITS DF *PQL  METHOD ANALYZED BY NOTEX
Bicarbonate as HCO3 <20 mg/L 1.0 20 APHA 406C 01/17/95 ™M
Bromide <2.0 mg/L 1.0 2.0 320.1 01/23/95 NN
Carbonate, as Q03 <20 mg/L 1.0 20 APHA 406C 01/17/95 M
Nitrate as N, Dissolved <0.050 mg/L 1.0 0.050 353.2 01/17/95 BC
Nitrite as N, Dissolved <0.050 m/L 1.0 0.050 353.2 01/13/95 BC
Organic Carbon, Dissolved (DOC) 5.8 mg/L 1.0 1.0 415.1 01/16/95 BC
Phosphorus, Dissolved as P <0.10 m/L 1.0 0.10 365.4 01/18/95 BC 1
Solids - Filterable Residue (TDS) 130. mg/L 1.0 10 160.1 01/16/95 JF p

¢+ PQL (Practical Quantitatian Level) represents laboratory reporting limits and may not reflect sample-
specific reporting limits. Sample-gpecific limits are indicated by results ammotated with '<' values

{1) Sample Preparation an 01/17/95 by BAC

(2) Sample Preparation an 01/13/95 by JF

02/03/95
1J0/ejnjbb (dw)

CC: OLIN(TN)
ATIN:STEVE MORROW
BOM-RICK SACKS
PTI-COLLEEN CUSHING
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333 County Aoaa #5 PO Boa 120 An Equal Opportunity Employer
wes:trooh ME 03096

TEL: 207-874-2400

Fay 227.774.4029
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ENVIRONMENTAL LABORATONIES REPORT OF LABORATORY ANALYSIS

Lab Nurber : WL-0048-8
CLIENT: DON CAMERON Report Date: 02/03/95
QOLIN CHEMICALS PO No. : SE-CH-827-VAR-C
S1 EAMES STREET
WIIMINGTON, MA 01887

REPCRT OF ANALYTICAL RESULTS Page 15 of 24
SMAMPLE DESCRIPTION MATRIX SAMPLED BY SAMPLED DATE RECEIVED
S000005 Aqueocus CLIENT 01/11/95 01/11/95
PARAMETER RESULT WNITS DF *PQL METHOD ANALYZED BY NOTEX
Alumimum, Dissolved 2100. mg/L 200 0.10 200.7/6010 01/25/95 KW ]
Arsenic, Dissolved <0.50 ng/L 100 0.005 206.2/7060 01/24/95 KW 2,:
Barium, Dissolved 0.046 mg/L 1.0 0.005 200.7/6010 01/23/95 KW ]
Calcium, Dissolved 580. ng/L 20 0.050 200.7/6010 01/25/95 KW 1
Chromium, Dissolved 3500 mg/L 1000 0.015 200.7/6010 01/23/95 KW ]
Iron, Dissolved 2100. mg/L 200 0.025 200.7/6010 01/25/95 KW bl
Lead, Dissolved <l.0 mg/L 200 0.005 239.2/7421 01/26/95 KW 2,2
Magnesium, Dissolved 1100. my/L 20 0.050 200.7/6010 01/25/95 KW .
Manganese, Dissolved 570. mg/L 200 0.005 200.7/6010 01/25/95 KW 1
Potassium, Dissolved 85. mg/L 1.0 0.50 200.7/6010 01/25/95 KW 1
Silicon, Dissolved 120 mg/L 40 0.10 200.7/6010 01/30/95 KW 4
Sodaum, Dissolved 23000. mg/L 500 0.10 200.7/6010 01/25/95 KW 1

* PQL (Practical Quantitation Level) represents laboratory reporting limits and may not reflect sample-
specific reporting limits. Sample-specific limits are indicated by results ammotated with '<' values
(1) Sample Preparatiaon an 01/20/95 by WD using 3010
(2) sample Preparation an 01/20/95 by WD using 3020
{3) The laboratory's Practical Quantitation Level could not be achieved for this parameter cdue to
saple composition, matrix effects, sample volume, or quantity used for analysis.
{4) Sample Preparation an 01/27/95 by WO using 3010

02/03/95

LJO/ejnjbb (dw)

LA201IA1

CC: OLIN(TN)
ATTIN:STEVE MORROW
BCOM-RICK SACKS
PTI-COLLEEN CUSHING
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332 launt, Roaz #5 PO Bon 720 An Equal Opportunity Employer
Viestcroos ME 01098

TEL. 207-874-2400

fAx 237 775 4029
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INCORPORATETD

REPORT OF LABORATORY ANALYSIS

ENVIRONMENTAL LABORATORIES

Lab Nurber : WL-0048-8
CLIENT: DON CAMERON Report Date: 02/03/95
OLIN CHEMICALS PO No. : SE-CH-827-VAR-C
51 EAMES STREET
WILMINGTCN, MA 01887

REPORT OF ANALYTICAL RESULTS Page 16 of 24
SAMPLE DESCRIPTICON MATRIX SAMPLED BY SAMPLED DATE RECEIVED
S000005 Aqueous CLIENT 01/11/95 01/11/95
PARAMETER RESULT UNITS DF *PQLL. METHOD  ANALYZED BY NOTE:
Bicarbonate as H(O3 NR mg/L 1.0 20 APHA 406C 01/18/95 M :
Bromide . <500, mg/L 500 1 300.0 01/15/95 MNH :
Carbonate, as Q03 NR mg/L 1.0 20 APHA 406C 01/18/95 ™M :
Nitrate as N, Dissolved 14. mg/L 10 0.050 353.2 01/17/95 BC
Nitrite as N, Dissolved 0.24 mg/L 2.0 0.050 353.2 01/13/95 BC
Organic Carbaon, Dissolved (DOC) 2900 mg/L 20 1.0 415.1 01/16/95 BC
Phosphorus, Dissolved as P 3s. mg/L 10 0.10 365.4 01/18/95 BC ‘
Solids - Filterable Residue (TDS) 97000 mg/L 100 10 160.1 01/17/95 BEC ¢

* PQL (Practical Quantitation Level) represents laboratory reporting limits and may not reflect sample-
specific reporting limits. Sample-specific limits are indicated by results amnotated with '<' value:

{1) Initial sample pH was <4.5. Bicarbonate could not be analyzed.

(2) The laboratory's Practical Quantitation Level could not be achieved for this parameter due to

sample composition, matrix effects, sanple volume, or quantity used for analysis.

(3) Initial sample pH was <4.5. Carbonate could not be analyzed.

(4) Sanple Preparation an 01/17/95 by BAC

{5) Sample Preparation on 01/16/95 by JF

02/03/95
LJO/ejnbac/jbb (dw)

CC: CLIN(TN)
ATTN:STEVE MORROW
BOM-RICK SACKS
PTI-OOLLEEN CUSHING
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342 Courty Foas ¢5 PO Bos 720 An Equal Opportunity Employer
Vesisrooe MI 02098

TEL. 207-874-2400

FAX 207 775-2029
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ENVIRONMENTAL LABORATORES REPORT OF LABORATORY ANALYSIS

Lab Number : WL-0048-9
CLIENT: DON CAMERON Report Date: 02/03/95
QLIN CHEMICALS PO No. : SE-CH-827-VAR-C
51 EAMES STREET
WIIMINGTON, MA 01887

REPORT OF ANALYTICAL RESULTS Page 17 of 24
SAMPLE DESCRIPTION _ MATRIX SAMPLED BY SAMPLED DATE RECEIVED
S000006 Aquecus CLIENT 01/11/95  01/12/95
PARAMETER RESULT UNITS DF  *RKL METHOD ANALYZED BY  NOTES
Chromium, Hexavalent 94 mg/L  SO. 0.015 6010 01/13/95 W 1
Chromium, Trivalent 3700 my/L 1.0 0.015 Calculation 01/31/95 GB

* PQL (Practical Quantitation lLevel) represents laboratory reporting limits and may not reflect sample-
specific reporting limits. Sample-specific limits are indicated by results amnotated with '<' values
(1) Sample Preparation an 01/12/95 by GFB using 7195

02/03/95
LJO/ejnejn/jbb (dw)

CC: OLIN(TN)
ATTN:STEVE MORROW
BOM-RICK SACKS
PTI-COLLEEN QUSHING
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343 County Road #5 PO Bo» 720 An Equal Opportunity Employer
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INCORPORAMTESD

ENVIRONMENTAL LABORATONIES REPORT OF LABORATORY ANALYSIS

Lab Number : WL-0048-10
CLIENT: DON CAMERON Repart Date: 02/03/95
OLIN CHEMICALS PO No. : SE-CH-827-VAR-C
51 EAMES STREET
WIIMINGTCN, MA 01887

REPCRT OF ANALYTICAL RESULTS Page 18 of 24
SAMPLE DESCRIPTICN MATRIX SAMPLED BY SAMPLED DATE RECEIVED
S000006-MS Aquecus CLIENT 01/11/95 01/12/95
PARAMETER RESULT UNITS DF  *RQL METHD ANALYZED BY NOTE
Chromium, Hexavalent 102 mg/L  S0. 0.015 6010 01/13/95 KW b
Chromium, Trivalent N.A. mg/L 1.0 0.015 Calculation 01/31/95 GB :

* PQL {Practical Quantitation Level) represents laboratory reporting limits and may not reflect sample-
specific reporting limits. Sample-gpecific limits are indicated by results ammotated with '<' values

(1) Sample Preparation on 01/12/95 by GFB using 7195

(2) This is a calculation and is not applicable for a matrix spike.

02/03/95
LJO/ejnejn/jhb (dw)

CC: OLIN(IN)
ATIN: STEVE MORROW
BCM-RICK SACKS
PTI-COLLEEN CUSHING
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325 County Roaa #5 PO Box 720 An Equal Opportunity Employer
MWesioroon ME 04098

TEL. 207-874-2400

FAX 207.775-4029
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ey Lnou'ron REPORT OF LABORATORY ANALYSIS

Lab Nurber : WL-0048-11
CLIENT: DN CAMERON Report Date: 02/03/95
OLIN CHEMICALS PO No. : SE-CH-827-VAR-C
51 EAMES STREET
WIILMINGTON, MA 01887

REPORT OF ANALYTICAL RESULTS Page 19 of 24
SAMPLE DESCRIPTICN MATRIX SAMPLED BY SAMPLED DATE RECEIVED
$000006-DUP Aquecus CLIENT 01/11/95 01/12/95
PARAMETER RESULT UNITS DF  *PQL METHD ANALYZED BY NOTE
Chromium, Hexavalent 96.2 mg/L  50. 0.015 6010 01/13/95 KW
Chromium, Trivalent 3460 mg/L 1.0 0.015 Calculation 01/31/95 GB

* POL (Practical Quantitation Level) represents laboratory reporting limits and may not reflect sample
specific reporting limits. Sample-gpecific limits are indicated by results ammotated with '<' value:
(1) Ssample Preparation an 01/12/95 by GFB using 7195

02/03/95
LJO/ejngtb/jhb (dw)

CC: OLIN(TN)
ATIN:STEVE MORROW
BOM-RICK SACKS
PTI-COLLEEN CUSHING

322 County Road r5 PO Boa 720 An Equal Opporturnity Employer
Wes:croon ME 03098

TEL: 207-874-2400

FAX 707 775 4029
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INCCRPORATED

ENVIRONMENTAL LABORATORIES

REPORT OF LABORATORY ANALYSIS

CLIENT: DON CAMERON

lab Nurber : W, 0048-12
Repart Date: 02/03/9S

QLIN CHEMICALS PO No. : SE-CH-827-VAR-C
51 EAMES STREET
WILMINGTCN, MA 01887
REFORT OF ANALYTICAL RESULTS Page 20 of 24
SAMPLE DESCRIPTION MATRIX SAMPLED BY SAMPLED DATE RECEIVED
$000007 Aqueous CLIENT 017/11/95 01/12/95
PARAMETER RESULT INITS ©DF *PQL,. METHOD ANALYZED BY NOTES

Chromium, Hexavalent
Chromium, Trivalent

<0.015 mg/L 1.0
<0.015 mg/L 1.0

0.015 6010 01/13/95 KW 1
0.015 Calculation 01/31/95 GB

02/03/95
LJO/ejnejn/jhb (dw)

CC: CLIN(TN)
ATIN:STEVE MORROW
BOM-RICK SACKS
PTI-COLLEEN CUSHING
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* POL (Practical Quantitation Level) represents laboratory reporting limits and may not reflect sample-
specific reporting limits. Sample-specific limits are indicated by results ammotated with '<' values
(1) Sample Preparatiaon an 01/12/95 by GFB using 7195

327 Jounty Road #5 PO Bor 720
Westorook NE 04098

TEL: 207-874-2400

FAX 207-77% 1029

An Equal Opportunity Employer
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e epomAote REPORT OF LABORATORY ANALYSIS

Lab Number : WL-0048-13
CLIENT: DON CAMERON Report Date: 02/03/95
OLIN CHEMICALS FO No. : SE-(H-827-VAR-C
S1 EAMES STREET
WILMINGTCN, MA 01887

REPCORT OF ANALYTICAL RESULTS Page 21 of 24
SPMPLE DESCRIPTION MATRIX SAMPLED BY SAMPLED DATE RECEIVED
5000001 Aquecus CLIENT 01/11/95 01/12/95
PARAMETER RESULT WNITS ©DF *PQL.  METHOD ANRLYZED BY NOTEX
Chromium, Hexavalent <0.015 mg/L 1.0 0.015 6010 01/13/95 W
Chromium, Trivalent <0.01S mg/L 1.0 0.015 Calculation 01/31/95 GB

* PQL (Practical Quantitation Level) represents laboratory reporting limits and may not reflect sanmple-
specific reporting limits. Sample-specific limits are indicated by results amnctated with ‘<' values
{1) Sample Preparation on 01/12/95 by GFB using 7195

02/03/95
LJO/ejngfb/bb (dw)

CC: OLIN{TN)
ATIN:STEVE MORROW
BOM-RICK SACXS
PTI-COLLEEN CUSHING
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34220 f0a3 85 PO Bos 120 An Equal Opportumity Employer
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P20 267 775-4329




-
<
LU
=
-
O
o
Q
L
>
—
L
O
[0 4
<
<
a.
LU
2
=

!nce
INCORPORATED

ENVIROMMENTAL LABORATORIES

REPORT OF LABORATORY ANALYSIS

CLIENT: DON CAMERCN

Lab Nurber : WL-0048-14
Report Date: 02/03/95

OLIN CHEMICALS PO No. : SE-CH-827-VAR-C

51 EAMES STREET

WIIMINGTON, MA 01887

REFCRT OF ANALYTICAL RESULTS Page 22 of 24

SAMPLE LESCRIPTICN MATRIX SAMPLED BY SAMPLED DATE RECEIVED
S000002 Aqueous CLIENT 01/11/95 01/12/95
PARAMETER RESULT UNITS DF *PQL  METHD ANALYZED BY NOTES
Chraomium, Hexavalent <0.015 mg/L 1.0 0.015 6010 01/13/95 KW

Chromium, Trivalent

<0.015 mg/L 1.0

0.015 Calculatiaon 01/31/95 GB

* PQL (Practical Quantitation Level} represents laboratory reporting limits and may not reflect sample:
specific reporting limits. Sample-specific limits are indicated by results annotated with ‘<' values
(1) Sample pPreparation an 01/12/95 by GFB using 7195

02/03/95
LJO/ejngfb/jbb (dw)

CC: OLIN(TN)
ATIN:STEVE MORROW
BM-RICK SACKS
PTI-COLLEEN CUSHING

3:C County Road #5 PO Boa 720
Westzrooe M{ 04098

TEL: 207-874-2400

Fa» 207 7754029

An Equa! Opporntunity Employer
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ENVIRONMENTAL LABORATORIES

REPORT OF LABORATORY ANALYSIS

CLYENT: DON CAMERON

Lab Number : WL-0048-1S
Report Date: 02/03/95

COLIN CHEMICALS PO No. : SE-CH-827-VAR-C

S1 EAMES STREET

WIIMINGTON, MA 01887

REPCRT OF ANALYTICAL RESULTS Page 23 of 24

SAMPLE DESCRIPTION MATRIX SAMPLED BY SAMPLED DATE RECEIVED
5000003 Aqueous CLIENT 01/11/95 01/12/95
PARAMETER RESULT UNTTS DF  *PFQL METHOD ANALYZED BY NOTE:
Chromium, Hexavalent <0.015 mg/L 1.0 0.015 6010 01/13/95 XW b

Chromium, Trivalent

<0.015 my/L 1.0 0.015 Calculatian 01/31/95 GB

* PQL (Practical Quantitation Level) represents laboratory reporting limits and may not reflect sample-
specific reporting limits. Sample-gpecific limits are indicated by results amotated with '<' values
(1) Sample Preparatiaon on 01/12/95 by GFB using 7195

02/03/95
LJO/ejngth/jhb (dw)

CC: CLIN(TN)
ATIN:STEVE MORROW
BOM-RICK SACKS
PTI-QOLLEEN CUSHING

333 County Rgas ¢5 PO Bos 12C
\vestoroon ME 04098

TEL: 207-874-2400

FAX 207-775-4029

An Equal Oppaortunity Employec
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INCORPORATED

ENVINONMENTAL LABORATORIES REPORT OF LABORATORY ANALYSIS

Lab Nurber : WL-0048-16
CLIENT: DON CAMERON Report Date: 02/03/95
OLIN CHEMICALS PO No. : SE-CH-827-VAR-C
S1 ERMES STREET
WILMINGTON, MA 01887

REFCRT OF ANALYTICAL RESULTS Page 24 of 24
SAMPLE DESCRIPTICN MATRIX SAMPLED BY SAMPLED DATE RECEIVI
S000005 Aquecus CLIENT 01/11/95 01/12/
PARAMETER RESULT WNITS DF *PQL METHCD ANALYZED BY NO.
Chromium, Hexavalent 210200 wmg/L S0 0.015 6010 01/16/95 KW
Chromium, Trivalent 24603300 mg/L 1.0 0.015 Calculation 01/31/95 GB

* PQL (Practical Quantitation Level) represents laboratory reporting limits and may not reflect samp:
specific reporting limits. Sample-specific limits are indicated by results amotated with '<' val
(1) Sample Preparation on 01/12/95 by GFB using 71

W
.‘upl%

02/03/95 Respectfully submitted,
PACE, INC.
LJO/ejngtb/jbb (dw) - W £ w
QC: OLIN(IN) &
: laura J. O'Meara
ATTN:STEVE MORROW Supervisor, Client Services

BCM-RICK SACKS
PTI-COLLEEN CUSHING
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322 County Road #5 PO Bos 720 An Equal Opportunity Employer
Westvook ME 04098

TEL: 207-874-2400

Fay 257 775.4029
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v e —p—— s - -

M . - e v o u ‘ PR ). ) CA I It
[ . . Tt - | .. - PR TL 13
Tt R e “‘ .u.L Y -. sroe 7‘(«(‘“ et by
S TM R e
M S Wy ™ ‘.r‘
_-..h—- ____,_;_.E II

T 1Y

AR e
"ZO] Rﬂpd‘t"’m;?n

l.

Duplicate and Matrix Spike/Matnix Spike Duplicaic Results

DUPLICAIL RESULTS MATRIX SPIKE/MATRIX SPIKE DUPLICATE RESULTS
- T Sample Accepancd  Concentration of Quantity Matrix Spike Recovery (%)

PACE Mecsswsement  Mean Ranpe [Units Sample Spike Sxmple Sample Ssmple  Sample Acceptauce RPD Accepts

Parammeter Sample No [Uaits Rep ! Rep2 Conc RPN for RPD Ouly Added +Spike +Spike +Spike  +Spike Raoge (%) Range

| N & I &) __Dupl Dupj}b%:p2 (%) (%)

 Alymingm Wi00A8-\_Jmon D010 020 10 G0 |smot 2010 200 1950 NA Q@ ~ WA 75-125 NA  0-20

Arsarm WL00481_|mpA <0500 <0300 <0500 NC 020 |mol <0500 0040 ~100 MA_ Q0 - /NA  75-125 NA  0-20

Bavwm WL004B) [monl 0050 09 00%0__20 020 mol 00N 200 1S5 WA 75.0 NA~ 75-125 NA__ 0-20

Cacam —_ | Wi00481 [ngh | #92° & 60 99 0% |mol €92 200 43 NA ~ 0 SN\NA 75125 NA_ 0-20

Cluomum WLOOA8-1 |mgh. 3630 %0 3695 73 _ 020 |mol 3430 0200 M50 NA| O ~ WA 75125 NA __0-20

Creomium, WL00WB5 [mon 936 967 949 77 _ 020 |mol 936 _ 125 102 _NA\ 62 ~ NA 7515 NA__ O-20

Hexavalent | _ _ | _ _ ~
Chromiuam, | Ses Chvomium and Chwomium Hexavalent _
Trivalent _ T N

iron WL0048-1 [mg/L_ 1980 2190 2085 10  0-20 Imol 1980 100 2040 NA 6000 ~ WA 75125 WA 0-20

tead - WLD048-1 |[mglL <1.00 <1.00 <1.00 NC g-_zo__w mgA <100 0020 <100 NA [ 0 -~ NA  75-125 NA  0-20

Magnesiuem WL0048-1 |mgil 1160 1180 1170 1.7 070 |mgA 1160 _ 400 1100 NA @ ~ INA_ 75125 NA_ 0-20
(Manganese WLO046-1 |mp/L__ 594  SB0 587 24 _ 0-20 mgl 534 0500 563 NA 0 o~ INA" 75125 NA 0-20 |

-|Potassiim WL0048-1 |mol ~ 772 854 813 10 020 [mgl 77.2 200 812 NA 200 INA  75-125 NA_ 0-20

Sodium WLO0048-1 |moil 75200 27500 26350 87  0-20 |mgA 25200 6.00 24200 NA 0 ~ NA 75125 NA __ 0-20

[Siicon V0481 |mgl 123 19 _ 121 33 _ 0-20 |mgl 123 500 114 _NA\ 0.~ JNA__ 75125 _NA__ 020

RPD = Ralative percent dilference, which is the absotute value of tho dilference between twa duplicale results divided by the mean conconuat-on
then muitiphed by 100%. M‘J,

NA = Not applicable. W WA I, W
NC - Refative porcent dillarence cannot be ¢aiculated lor sample resuits tess than the PQL, % m /UO+U-) ’AW

DATA QUALITY COMMENTS: q’Q hm ¢
Rasuits of all quaiiny conirot moasurements 370 within tho laboialory or contract specifiad acceance f axcept as The \abaalovy///?b

does not use the sample duplicale and malrhx spike acceplance ranges as acceplance criteria for a specitic analysis. Sampie duplicate and
matrix spike dala are used 10 evaksale method perlormance in the environmental sample matrix ondy. Please refer (o LCS data ltor assessment
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Client Ohlin Chemicals, Work Order  WLO048 02-Feb-95

PACE, Inc.
Maine Laboratory
_ Quality Control Report

Duphicate and Matrix Spike/Matrix Spike Duplicate Results

DUPLICATE RESULTS. MATRIX SPIKE/MATRIX SPIKE DUPLICATE RESULTS
hmplc Ace eptance Concentration or Quantity Matrix Spike Recovery (%) .
PACE Measurementis  Nean Range {Units Sample Spike Sample Sample Sample  Sample Acceptance RPD  Acceptance
Parameter Sample No. [Umits Rep ! Rep? Conc RPD for RPD Only Added +Spike +Spike +Spike  +Spike Range (%) Range
(%) (i) Dup | Dup2 Dupl Dup 2 (%) (%)
Alkalinity WLO004B-1 |mgh. NA  NA_ —_NR_ NC ' 0-20 |mpL NR _NA _NA__NA NA NA 75-125  NA 0-20
Bromide WL0048-1 |mgL <1000 <1000 <1000 NC ~  0-20 |moRL <1000 10000 9930 NA 99.3 NA 75-125 _ NA 0-20
Nitrate+Nitrita | WLOO48-1 |mogl _ 139 128 134 82 0-20 |moA_ 139 120 256 NA 97.5 NA 75-125 _ NA 0-20
[Nittate - N[ See Nitrate«Nitnite. Nitrne o i
Nitrite - N WL0048-1 |mg/L 0342 0335 0339 2.1 0-20 [mgA 0342 100 1.05 NAL 708 » _NA 75-125  NA 0-20
Phosphate.Totd WL0048-1 |mg/L 541 437 489~ 21 .20 |mg/l 541 125 642 NA 808 NA 75-125 NA 0-20
TDS WL0048-1 |mg/L 120000 80300 10015(\ 40 &‘,6-7) Matrix Spike/Matrix Spike Duplicate Not Applicable to this parameter
DOC WL0048-1 |mg/L 2800 2820 2810 U] _ mg/L_2800 800 3260 NA( 675 ° WA 75-125  NA 0-20
N—

RPD = Relalive percent dillerence, which is the absolute value of th dlﬂerenca belween two replicale results divided by the mean concentration

then multiplied by 100%. . 06 hﬁJ‘?L M W

NC = Relalive percant dillerence cannol be calculated for sample results less than the POL.

NA = Not applicable. VK@(A)&LZ; // (a/ Zﬁ

DATA QUALITY COMMENTS:

Results of all quality control measurements are within the laboralory or contract specilied acceptance range except as noted. The laboratory
does not use the sample duplicate and matrix spike acceptance ranges as acceptance criteria for a specific analysis. Sample duplicate and
matrix spike data are used lo evaluale method performance in the environmental sample matrix only. Please refer lo LCS dala lor assessment .
of quality control for each paramaeter. ’

o

* Matrix spike recovery is outside the laboralory's specilied acceptance range indicating potential sample malrix interlerence
and potential bias of reported value lor Lhis parameter.

& Precision of replicale analysis as measured by RPD is outside the laboratory’s acceptance range for this parameter. Sample homogeneity may be a lactor.

NR = Initial sample pH was <4.5 Alkalinity could not be analyzed.



Buns 02.28 01.20
Meenn 1.790
X .71
cv 38 <s5cCc =t
ey T
0048-1 AS 100. 00x C1/24/95 15:01
Bumns .35 10.35
Mean 11.350 .
cV % 12.46 3 .
Sample value 1135.00 Mu) \‘&M
Spike added
Spike recovery, % 47.80 *x= w _(
( //r-L {
o TJA SH 22/CTF-188 (Arsenic - Concentration Mode - 2 Bumns)
n Rn: TJ 9502302  Ammlyst: KEW Page 1
Concentrations
> POS SAMPLE ID CCOE CLIENT ID DILUTION DATE TIrE
=i 67 CoV cov 1.00x  01/24/95 15:06
.- as
u Burms. 29.09 28.32
u tMeen 28.705
cv x 1.90
q Samole velue 28.70 4957/
¢ &8 CCB cc8 1.00x 01/24/95 15:11
a. c-as
m Bumns on.21 0. 33
Meen 0.270
‘ Cv x 31.43 /
Sanple value Q. 98U
69 SO AZ 1.00x 01/24/95 15:17
{-As -
Buns 0o.21 .26

Mear 0.235
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3.91 11.3%
Mean 12.635
cV % 14.27 / : y
Sarple value 1263.50 (M (W 6?
Spike added Za_a: M(Lwy R
Spike recovery. SQ J’@("’M‘ﬂ’ (f|
o[GE
A1
95 00484 1.00x D1/24/95 17:34
{-As )
Bums -00.23 -00.48
Mean -0.355
cV % 49.80
Sample value 0.98U v
ARGOS MODEL S4 Version 1.30
TJA SH 22/CTF-188 (Arsenic - Concertration Mode - 2 Bumns)
Ra: TJ 9502302 Aralyst: KEW Page 3
Corcentrations
POS SAMPLE ID CO0E CLIENT ID DILUTION DATE TIME
96 00484 AS 1.00x 01/24/95 17:39
{-As )
Bums 10.15 09.47
Meen 9.810
cvV %X 4.50 .
Seample value 9.81 =
Soike sced bz,/ow W
Spike recovery, £9.05 "'D Q( / /
: ,(M / /g /4
97 0DL8-4 O0x 01/24/95
(-As . >
Bumns ~Q0.19% -00.41
Meen -0.280
cV X 65.66 J\W
Semple value 1.96U \W)b “"
98 484 AS 2.00x 01/24/95 17:49
(-As ]
Buns 15.20 13.57
Mean 14.385
cv x a8.01 i
Sample value 28.77
Soike added 20.00
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D A .. e Al
TIA SH 22/CTF-188 (Aksbare—63XK >
Bumns -00.48 -0.50
Meeon -0.490 "
cV x 2.89
,‘ .
Sanple value 1.96U Weed w,df"& v
108 048-S AS 2.00x 01/24/95 18:42 NN
{-As b
Bumns 21.39 17.56
Mean 19.475
vV s 13.91
Sanple value 38.95
Spike added 20.00
Spike recovery, % 97.38
109 00486 s 1.00x 01/24/95 18:47
(-As )
Birmns 0R.4 01.01
Meanr 1.675
vV % 56.15 S
Sample value 1.67
T
11@0368—6 AS 1.00x  01/24/95 18:53
Burns - 17.31
Fean 17.455
cV x 1.18 w
Samele value 17.45 o ST
Spike added 20.
Spike recovery, X 8.90 ***
1o/
111 0048-6 s 2.00x 01/24/95/ 18:58
(~-As - >
Meon 0.185 .

ov % 110. 84 W‘bﬁ{i’
Sanple value 1.96U W@W/ﬁ"’}

ARGOS MODEL S4 Version 1.30

TIA SH 22/CTF-188 (Arsenic - Corcentration Mode - 2 Bumns)
Run: TJ 9502302 Amalyst: KEW FPage 3

Corcentrations

e POS SAMPLE ID CCE  CQLIENT ID DILUTION DATE T ¢

112 0048-6 AS 2.00x 01/24/95 19:03



= TIA SH 22/CTF-188 (Arsenic - Concentretion Mode - 2 Bums)

Run: TJ 9502601 Arelyst: KEW Page 9

. Corcentrations
POS SAMPLE ID CODE  CLIENT ID DILUTION  DATE TIVE e - m
< -
@AS 100.00x  01/25/95 01:3%
.
(core= ’
Buns 12.74 10.90
Mean 11.820
oV x 11.01
Sample value 1182.00

Spike added A
Soike recovery, % 59.10 ==x
_ 1.00

Spike recovery, X 97.63 v

h 47 BOEBLANK S x  01/25/95 01:39
Zh
o (-as )
Ll Bums 01.28 01.23
z Mear 1.25%
Ccv % 2.82
: Sarple value 1.2 <
u 48 BOMBBLANK  AS 1.00x  01/25/95 O1:44
@) -~ >
n Bumns 2.5 21.53
Meen 22.035
m Ccv % 3.24
Sayrple value 22.03
> Soike added 20.00
H Soike recovery, % 103.90 +
: 49 woois-1 S _ 1.00x  01/25/95 01:50
U B (-As >
m Burns 00.44 00.70
Mean 0.570
< oV x 32.25
/ Sarple value 0.%8U pa
q i
n : S0 wWoo18-1 AS 1.00x 01/25/95 D1:55
L (-As >
g Buns 2.14 18.91
m. - Mean 19.525
: Vv % 4.45
Sample value 19.52
Spike added 20.00




Po——

< Burms 08 7 0%
h Mean -0.93%
v 9.12
Samle value 49.00V
17 - - - -
0062-3 AS A00.00x  01/p6/95 13:%6 v .
<-Pb >
Burns 06.9%4 (8.41
Mean 7.675
vz 13.54
Sample value 1535.00
Spike added 20.00
Spike recovery, % 38.38 \]
/
— 18 00881 S 20.00x  O0V/26/95  12:25
z <Pb >
m Burms 00.14 0.8
Mean 0.085
z v 91.51
: Sample value 98.00U Liopo
u ARGOS MODEL 54 Versaon 1.30
TIA SH 22/CTF-188 (Lead - Concentration Mode - 2 Bums)
n Run: TJ 9502601 Analyst: KAW Page 4
m Concentrations
> PSSAPLEID QDE CUENT ID OILUTICN DATE TIME
— ~
: W AS X0.00x  01/26/95  12:8
OF c >
m . Burms : 15.93
Mean 15.660 . -
< o P oo Lt
Sarple value 3132.00 '
¢ Spike added Fat)
o Spike recovery. % .30:-5 ‘“b/ g
m 0 v v 1.00x Ov/26/9 12:32
m <Fb- >
, Burms 31.74 1.0
- Mean 32.385
vz 2.82
Sample value 2.8 1087, 1 :
2 8 (0033 1.00x  01/26/95 12:35




Spike added ' ,,2'0'.t0

Spike recovery, % T 0.00 *R*
82 00484 S 2.00x 01/23/95 14.:59
(—-Fb— )
Bumns aa.16 00.12
Meen 0.140 R
cv x 20.20 1 o
Sample value 0.98U <\ \/"

ARGOS MODEL. S4 Version 1.30

TJA S-H 22/CTF-188 {Lead - Corcentration Mode - 2 Bums)
Run: TJ 9502301 Aralyst: KEW Pacge 2

Corncentrations

POS SAFLE 1D CO0E  QLIENT ID DILUTION  DATE TIME

N
N\

w AS 2.00x 01/23/95 15:04
(! >
Bumns 0.10 12.51

Meen 11.305

cV % 15.07 W
Sample value 22.61

Spike added : \AA
Soike recovery, % (se. D f/'lfo/e’

TJA S—H 22/CTF-188 (Lead - Cacentration Mode - 2 Bumns)
Rn: TJ 9502301 Armlyst: KEW Page 1
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Corcentrations
POS SAMPLE 1D CODE  CLIENT ID DILUTION DATE TIME
84 CCV ccv 1.00x 01/23/95 15:09
{-Fb b
Burmns 246.71 24.08
Mean 24,395
cv x 1.83 _
Sample value 24.40 ®** 8],37,

85 cCB ccs 1.00x 01/23/95 15:14

{—Fo— )




Meer -20.945

v x 10.43
Semple value 20.94
Spike acdded 20.00
Soike recovery, % 1046.72

TIA S=H 22/CTF-188 (lLead - Concentraticn Mode -2 Burns) -
Run: TJ 9502301 Aralyst: KEW Page 1

Concentrations
POS SAMPLE ID COOE CLIENT ID DILUTION DATE TIME
30 0048-6 S LA20GA1 COLIN 1.00x 01/23/95 10:46
{(-FPb b
Bumns -01.08 -00.95
Mean -1.015
[y 9.06
I @gla )@h:e: 0.4%U e
m 31 0048-6 AS } 1.00x 01/23/95 10:51
z (o ’
: Burms .11 05.63
Mean 9.070 *
(@) oV % 0.62 W QoS
Sarmple value 9.07
o Spike added K N
a Spike recovery, % 45.35 == | /b )
w 32 048-7 s LA20GA1 OLIN 1.00x  01/23/95 10:56
> (-Po- )
H Bumns 00.27 -00.03
Mean 0.120
.- oV x 176.78 |
u Sarple value 0.4 !
“ 33 0048-7 AS 1.00x 01/23/95 11:01
: (P )
ﬁ uns 22.41 19.67
Meen 21.040
n v X 9.21
m Samole value 21.04
Spike added 20.00
m Soike recovery, % 105.20

TJA SH 22/CTF-188 (Leed - Corxcentration Mode - 2 Bums)
Run: TJ 9502301 Armlyst: KEW Page 1

Corcentrations
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Project Name Olin Chemicals

Project Num 00-7047-0102

Case Number: WL-0048

Sample location GW-42-D GW-42-D
Sample ID number $000005 S000006
WL-0048-1 WL-0048-8
Matrix Aqueous Aqueous
units mg/L mg/L
filt. filt.
Sample Field Duplicate
Compound Concentration Concentration RPD Q
Aluminum 2000 2100 4.9
Arsenic
Barium 0.050 0.046 8.3
Calcium 690 580 17.3
Chromium 3800 3500 8.2
Chromium, Hexavalent 94 200/110 72171574+
Chromium, Trivalent 3700 3400 8.5
lron 2000 2100 4.9
Lead
Magnesium 1200 1100 8.7
Manganese 590 570 ' 34
Potassium 77 85 9.9
Silicon 120 120 0.0
Sodium 25000 23000 8.3
Bicarbonate as HCO3
Bromide
Carbonate as CO3
Nitrate as N 14 14 0.0
Nitrite as N 0.34 0.24 45
Total Organic Carbon 2800 2900 35
Phosphorus as P 54 35 427 T
Solids-Filterable Residue (TDS) 120000 97000 212 |

* Indicates control kmit out of critena

+ Updiated result reported by the laboratory / ResuRt reported by the laboratory.

Smith CQAD has established a control limit of 20 percent RPD.

FD0048.XLS 0A Scientist (//(QA/_LQZI/

Date /



-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

JAN=] /=30 Wey (], 3. uM hA:anvIl ANALY.I(AL PRR NU. cUJ 542
. DA R Ll r.

DATE: 01/17/96

TO: Mary Beth Ousey
FROM: Lil Pepin

RE: Hexavalent Chromium

At your request, we have reviewed the raw data for PACE Work Orxder
Number WLOO048. We have determined that a calculation error
resulted in the reporting of erroneous hexavalent chromium arnd
trivalent chromium results for Sample Number SO00005 (PACE Samplr
Number WL0048-16). The correct results for this sample are 2
mg/L for hexavalent chromium and 3300 mg/L for trivalent chromiur.
We regret this error and will issue a corrected report of analys.:.

N b

340 Ceurer Rroed Ne. 3 T
PO Bow *i0, Warbrook ME 0¢793 %’ilo(‘;;ﬁ;‘l: .
Tel. 1207 €74-280C Fax 20T 4029 - ’



H I .

PROJECT /;/ Loy, /J 7//\/ /Calu’[ / 1/0’ Notebook No. 2;
: [ feedr ntinued From Page \ )
. f&%»«: Ry L Wb - F"‘”Zi »
| Faaple | 4O P | reetod il &,Wﬂ ’J-g
Phul (g | 10 /' S u;( AN %/L\ 3
AESW oz s\ O ol Jio 9705-5 7 PR
an/g»?i | | Lo W] /o> i /_'{/ Je_(./li%‘” <
T T T ol ol [ Tasiar EESEEE
f L 0 b ‘/. !/ ot '4'5,8‘ ! Jd S
wiedigdp! 11 o | 2 !'725’? | [oLu HEE:
o , lo! leel 3904 | | 3 .
i | -~ 0‘ : l 50 T / . ' _ ) T ' 5615- I %\’
RETRN FE O 7 YN
P - lo| | Lzo | ol |fok L ggul | , 3 -}<
s | L#sD | | , Dkl Ll 3~
i - .20 1010 QD !;‘7z 1o ) ) =
z ' 40 | Lo Ant |40 ; T 3&,7 i ' SHx
(1] diros8-/2 | | po A0 i 100 lnz sf 1] 1990 | 19 N £
S |tz 1 lgn o Tso ljdg) 51 | <0015 - A 1y 9%
: 41.60‘/3—/./ i T/JOE 1' | l' 1% 5* .Yy ;
/3 ! lslg: 0 | |io |'<‘D'0'5 A1 I <lpars | | [»
@) Maqﬂ T T 0 L /04}4 dsi A =gz 131 e
e] 1141 150 7 ‘%j<‘z§.j e 1 | ¥ =13
n M‘/ﬁ—/$ | | e TT /b1 b= )‘ - —<0, 075' -
| I ksl 135jpi 1 b lr|—<1b?'-"/ <NLI5™ R IX 2
e Wodst/e | Lolo! ool lso T T i RNAZINE M= E
- Ll WEZER TR
- ; 1 [ [CNjor 1A | I’% IRNE
: #ﬁLI y 2 Lv; /);\'513,/?,61 4 :-f ey > /ZQJ7’

u bJLﬂ.(q;:e ‘b_, 77 . ﬂ/ /251 "”L a2z a1/2 //9?5’. .ii«qf &4 5/, ”
P I 70 2tk . 2] ol e bl Zolb.ils fod (ol ;f‘
| i e LA AL ool | £

o {" ol 5 ,<L*' b c 1 2 2 Of.[jHi'
< | = hl# Aol Weh L Al 2L f S
H’ (Lif’ﬂ ",m [ec_ : B q A d‘tu L ;,Y Yo,
{ % fouul Calc o Lo !9_:‘3 Véfn‘ (fj’T k:%f‘r 7|0 1}4’&3’7&_. l
o £ | .Nﬁl:[‘r L o /}',/", :)Ear = |5| ’0#% 4
L = Yriery =i 2/95] B . _ ’5 >
*4!1{,ML4§-M ke Ranely _f = i&,i’z 5% L ?’ .
m 77 2 ngl‘/‘“',, VMHL\ Lg_/:’sz Mf'l?. ? TTﬂZI_;-’/”t:’ (:_2/#1' a=
- RN 45 ey 2 10, ity
|| | I [T = 71‘-"‘5;}71- GOk . | f
! l ontinued on —
/% lﬁ/ Read and Understood B | : e /b
7/ — o
dsd M//( /é L./"-/JL":':-LLCL{\ '>7‘/’C/;~5




R

PROJECT Bromds, EPA 3301 Fitrimetni)

Notebook No. ___3

Sok + (O
- PL A cause

ol _bromido  (13:2:9¢), b _uaid

= Yo oy

A had_vnduell

o _ALeYU

Continued From Page

Vil hoe_din
0 "ﬂ {.umf.SrPLﬁbu.

my

10 T
+o

mabe e CCVs_ard Spibe. o _wad _the @y~ Shck St which yieble

huh arcovemis_ for_the | steadands [ﬁtfb)_duwb YAe previoks run,
the #llowive) velumes: .

-

[17] - Nlant-Baak) — N-.o075

L use

L Soke s (Lomlx Lomolal)/io L= 0.0y

Cev : (lomix 1e™mD) [ IEL = Jo.0mgy

.-
=
L
=
,
-
O
,
_,
.

i} Somple Vel
T- Dettveinaticn
Clent g&n\pa Io Sk ID Qnpg Vel 2 | (I'J
(w.l) K
Ol -Convevon| WL 0GLG-3 1¢0.0 C. 38 lr.coxc™C
WL G0Gd - 4 100.0 c. 41 §.A5x07t
Wiooed- S 160.0 .33 (.53 1.5« 107
WL 00Ld -4 lec.0 tsx 1.9% 1.2 x 107 %
Cev 100.0 0.33 226 g’
cev? I0p. 0 0.47 1,275 v 10
Weeod9-1 Ito.o 2.87 [.9275 » 10

A 00V s Aiteaded (veod) after
Remwagua  (CV wis theoled affey  sawple

<

\

WLIOA-4  [20™ cample ) |
Wieoeg-).

Snples. WLOOAS-1-3 | WNLOU4T-§  NLEOL3-] _WLODLD-3  Wtve & Vew g
"mkco" celor andl  cendd ot be Colovimetr cally, (‘liff'er(d)
o affurpted _Ho ddocde ol ¢ v caxc Ohv\‘_‘éuj ceuld be oledeefed -
bud L eondd nof _sec o coler U'\angi_

analy i,

5/ i N
e o - ' o
- I T Contruedonpaoe 3
I ' M SMI derstood By 1
L Manen & Wl (- 20-95 P idern 12765~
. i (,aned ) Date Signed Date
NN R J

A




APPENDIX B



Field Identification: S000001 ' Matrix: WATER

Reporting Date Qc
Parameter Result Limit Lab Ne. Anatyzed Batch Method/Ref.
Ammonia-N, dissolved (mg/L as N) 0.%6 0.05 42773-001 01/16/95 5313 350.2/1
Chloride, dissolved (mg/L) 90 3 42773-007 01/14/95 626A 300.0/1
Sulfate, dissolved (mg/L) 3 1 szm-oor 01/13/95 626A 300.0/1
Ortho Phosphate, dissolved (mg/L as P) [ ] 0.02 42773-007 01/12/95 182 365.2/1 -
Sulfide, dissolved (mg/L) 80L 1 42773-013 01/13/95 280 376.1/1
Field ldentification: S000002 Matrix: MATER

Reporting Date Qc
Parsmeter Result Limit Lab No. Aralyzed Batch Method/Ref.
Ammonia-N, dissolved (mg/L es N) 120 0.5 —&2773-002 01/16/95 533 350.2/1
Chloride, dissolved (mg/L) o 5 42773-008 01/12/96 625A 300.0/1 o
Sulfate, dissolved (mg/L) 830 10 42773-008 0!/12/9? 625A 300.0/1
Orths Phosphate, dissolved (mg/L as P) " 0.07 0.02 42773-008 01/12/95 182 365.2/1
Sutfide, dissclved (mg/L) 3 | 4L2773-014 01/13/95 280 376.1/1

fietd tdentification: $000003 Matrix: MATER

Reporting Date ocC
Parameter Result Limit Lab No. Analyzed Batch Method/Ref.
Asmonia-N, dissolved (mg/L as N) 3.7 0.05 42773-003 01/16/95 533 350.2/1
Chloride, dissolved (mg/L) 33 0.5 &2773-009 01/13/95 &26A 300.0/1
Sulfate, disscived (mg/L) 13 B | 42773-009 01/13/95 626A 309.0/1
Ortho Phogphate, dissclved (mg/L s P) sot 0.02 ° &2773-009 01/12/95 182 365.2/1
sutfide, dissolved (mg/L) oL 1 42773-015 01/13/95 280 376.9/1
Field tdentiticstfon: $000005 T Matrix: WATER

Reporting Date QeC .
Psrameter Regult Limit Lab No. Analyzed Batch Method/Ref .
Amsonis-N, dizssolved (mg/L as X) 7100 O sa 42773-004 01713795 532 ~~ 350.2/1
Chloride, dissolved {ag/l) 24000 300  42773-010 01/14/95 626A 300.0/1
Sulfete, dissolved (mg/L) 74000 2000 42773-010 01/14/95 626A 300.0/1
Ortho Phosphate, dissolved (mg/L as #} 03 0.2 42773-010 01/712/95 182 365.2/1
Suifide, dissolved (mg/L) L [ 42773-016 01/13/95 280 376.1/1
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Field ldentification: S000006 Matrix: WATER

Reporting Date oc
Parameter Result Limit Lab No. Analyzed Batch Method/Ref.
Armonia-N, dissolved (mg/L as N) 7000 S0 42773-005 01713795 532 350.2/1
Chloride, dissolved (mg/L) 20000 500 42773-011 01715795 626A 300.0/1
Sul fate, dissolved (mg/L) 74000 1000 &2773-011 01/715/95 626A 300.0/1
Ortho Phosphate, dissolved (mg/L as P) 0.3 0.2 42773-011 01/12/95 182 365.2/1
Sulfide, dissolved (mg/L) [ ] 4 &2773-017 01713/95 280 376.1/1
Field Identification: S000007 Matrix: WATER

Reporting Date Qc
Parameter Result Limit Lab No. Analyzed B8atch Method/Ref.
Ammonia-N, dissolved (mg/L as N) 130 0.5 42773-006 01/16/95 533 350.2/1
Chloride, dissolved (mg/L) 350 5 42773-012 01713795 6264 300.0/1
Sulfete, dissolved (mg/L) 1400 100 42773-012 01/13/95 626A 300.0/1
Ortho Phosphate, dissolved (mg/L as P) 0oL 0.02 42773-012 01712795 182 365.2/1
Sulfide, dissolved (mg/L) oL 1 42773-018 01/13/95 280 376.1/1

References: 1) 40 CFR Part 134, Fridsy, October 26, 1964
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PACE INCORPORATED

UsS EPA 600 - 4/79/020, 1979 REVISED

DIONEX 30uS, PLOT SCALE:= 200000
1.8mm Na2C03/ 1.7mm NaHCO3, 2.0 ml/m
INJECTION VOLUME: 20ulL COLUMN: ION
Sample Name : y14%%- 9
Instrument : DIONEX
L —HLORIDE  Sequence Fi
flethod File
EROMIDE Result File
HITRATE
Run Time
feport Time
Run Status
Dil-Fact @
Pi § RT
. . 1 L.10
> SULFATE 1 12
3 o1.el
4 W7
5 1L}
§ 4.2
7 5.40
8 8.19

1983, METHOD 300.0 n
- 800000
in. SEE QR SOP #5802 u
PAC AS4A 4mm $#26328
Report No : 77.00
Subseq/Sample/Bottle: 1/ 11/ 11
le: /DATA/DICNEX/SEQUENCE/EC_01_13.5EQ
: /DRTR/DIONEX/METHOD/ICS14.1TH
: /BATA/DIONEX/RESULT/1C0522450.RES
12.03 Hinutes lnjected on 1844 13Janl995
: 1859 13Janl?95
: RunStatusOK
End0ffRaseline
100,001 Sample Amt: 0.0000  Standard Awt: 1.0000
[0-ta Factor Height Code M6/t Hawe
§.00E-07 -3751 PP .0145
§.00E-07 2464 PP .0089-—
1.70 6.52E-04 724580 PV 53.2810 CHLORIDE d"uﬁ;
2.85 1.81€-05 780 W : D
3.16 3.01E-06 A74 VP 4473 NITRATE Ck)k,4,14k7t{1;
4.00€-07 -339 pp L0034
4. 006-07 544 PP 00 QDmﬁ/‘
§8.11 8.74E-06 50973 vp 13.0541 SULFATE

o s
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Project Name: Olin Chemicals

Project Numbe 00-7047-0102

Case Number: 42964

Sample location GW-42-D GW-42-D
Sample (D number S000005 S000006
42773-004, -010, 42773-005, -011
-016 017
IMatrix Aqueous Aqueous
Units mg/lL mg/L
filt. filt.
Sample Field Duplicate
Compound Concentration Concentration RPD Q
Chloride 24000 20000 18.2
Sulfate 74000 74000 0.0
QOrtho Phosphate 0.300 03 0.0
Sulfide 4 > DL= I.,l
Ammonia-N 7100 7000 14 §
not

* indicates control imi out of criteria.

Smith CQAD has established a control kmit of 20 percent RPD.

FDOQ48A.XLS

Date
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NCORPORATED
THNE ASSURANCE OF QuaALITY

Co pﬂcc REPORT OF LABORATORY ANALYSIS

TECHNICAL NARRATIVE

Laboratory Number: 42773

Samples were received in acceptable condition, with the exceptions noted on the
sample receipt condition report.

All samples were prepared and analyzed within the holding times specified in the
referenced methods.

Instrumentation used for analyeis was calibrated and/or tuned with the
appropriate frequency and to the appropriate specifications required by the
referenced methods.

Blank contamination was not observed at levels affecting the analytical results.
Matrix effects, as monitored by matrix spike recovery, unusual physical
properties and/or surrogate analyte recovery, were not apparent with the
following exception:

The detection limit for the analysis of sulfide was raised for
laboratory number 42773-17 due to matrix interference.

Accuracy and precision as monitored by laboratory control sample analyses were
within laboratory acceptance limits.

US EPA ARCHIVE DOCUMENT

PO Box 2120 An Equal Opportunity Emplayer

1 Latayette Road
Hampton. NH 03842
TEL 503-926. 7777 0000002




DATA VALIDATION REPORT
FOR THE ANALYTICAL RESULTS

OF GROUNDWATER CONFIRMATION SAMPLES
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SMITH PROJECT NO. 00-7047-0102
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DATA VALIDATION REPORT
OLIN CORPORATION
GROUNDWATER CONFIRMATION SAMPLES

INTRODUCTION

A data validation was performed on the analytical data from the groundwater samples
collected on January 11 and 17, 1995 at the Olin Corporation's Wilmington,
Massachusetts Facility. This review is of work order number S000004, case number
50184 which contained 2 groundwater samples. All samples in this report were analyzed
by Columbia Analytical Services (CAS), Boulder, Colorado, following modified United
States Environmental Protection Agency (EPA) Contract Laboratory Program (CLP)
Statement of Work (SOW) for Inorganics Analysis, March 1990 (ILM03.0), EPA Test
Methods for Evaluating Solid Waste, Physical/Chemical Methods (SW-846), Methods for
Chemical Analysis of Water and Wastes (MCAWW), and Standard Methods for the
Examination of Water and Wastewater, 17th Ed., 1989 (SM), American Public Health
Association (APHA). The individual analyses were performed using the following

methods:

Analytes Methods
aluminum, arsenic, barium, calcium, chromium, iron, CLP modified
magnesium, manganese, potassium, silicon, and sodium
hexavalent chromium 7195/6010
alkalinity as CaCO3 310.1
bicarbonate as HCO3 and carbonate as CO3 SM 2320B
ammonia as nitrogen (for sample S000004) 3503
ammonia as nitrogen (for sample S000017) 350.1
bromide, chloride, sulfate 300.0
total and dissolved organic carbon (TOC and DOC) 415.1
nitrate as N and nitrite as N (for sample S000004) 353.2
nitrate as N and nitrite as N (for sample S000017) 300.0
orthophosphate as phosphorus and total phosphorus 365.3
solids, filterable residue (TDS) 160.1
sulfide 9030 (modified)

Because not all of the analyses were performed according to ;he EPA Contract Laboratory
Program (CLP) methods, the findings in this report are based upon a review of sample
data and of quality control (QC) specified by the individual analytical methods and
provided by the laboratory. The quality assurance review was prepared according to EPA
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Region I Laboratory Data Validation Functional Guidelines for Evaluating Inorganics
Analysis, June 1988, where applicable.

The support documentation in Appendix A of this report summarizes the specifics of this
review. Appendix A also provides the sample results as reported by the laboratory. The
data summary lists all compounds that were analyzed. All results on the data summary
table are reported in mg/L.  Analytical problems are outlined in the following
Findings/Qualifiers section. Other issues which arose which did not warrant qualification
are detailed in the Notes Section.

FINDINGS/QUALIFIERS

This data validation report addresses Pace, Inc. work order number S000004 which
contained 2 groundwater samples. The data were evaluated for the following parameters:
* data completeness

holding times

data calibration verification

* laboratory blank analysis

+ field blank analysis
interference check sample results
matrix spike recoveries
laboratory duplicates

+ field duplicates

* laboratory control sample results

+ furnace atomic absorption results
serial dilution results

+ detection limit results

* sample results

* All criteria were met for this parameter.
+ All criteria were met for this parameter; however, this parameter is discussed in the
Notes Section of this report.

The data summary table provided at the end of this report summarizes the validation
recommendations which were based on the following information:

» Hexavalent chromium and total dissolved solids (TDS) results for both samples and
nitrate and nitrite results for sample GW-42-D (S000004/K950184-001) are estimated
because method-specific holding times were not met.

¢ Manganese and silicon results are estimated for sample GW-42-D
(S000004/K950184-001) because false positives may exist as indicated by positive
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SMTH

manganese and silicon results in the ICP interference check samples (ICS). These
analytes are not present in the EPA-provided solutions, and the interferent analytes
that may contribute to the presence of these compounds (aluminum, chromium, iron,
and magnesium) are present at concentrations which may be effecting the reported
sample results for manganese and silicon.

o The non-detect sulfide result for sample GW-42-D (S000004/K950184-001) is
rejected because the matrix spike percent recovery (%R) was below 30%. (Matrix
spike results are also discussed in the Notes Section.)

o The chromium results for both samples and the hexavalent chromium result for sample
GW-64-S (S000017/K950265-001) are estimated because laboratory duplicate
precision was not met.

o The barium and potassium results for sample GW-42-D (S000004/K950184-001) and
the iron result for sample GW-64-S (S000017/K950265-001) are estimated because
the associated senal dilution results were out of criteria .

NOTES
The following items were noted during the validation review which did not impact results
or necessitate further qualification of data:

1. Transcription errors exist on the Analysis Run Log (Form 14) for arsenic.
The reviewer-corrected form is included in Appendix A. Also, because
several dilutions were performed for sample GW-42-D (S000004/K950184-
001), the Form 14 (page 27) is included in Appendix A to clarify which
results were reported as sample results and which were reported as senal
dilution results.

2. Nitnte for sample GW-42-D (S000004/K950184-001) was analyzed at a
dilution because of matrix interferences. The detection limit was elevated by
the laboratory to reflect the dilution factors as indicated on the Report of
Analysis Forms included in Appendix A. Also, the matrix spike level and
spiked sample result associated with this nitrite result were reported at a level
below the method reporting limit (MRL). No data are qualified.

3. Several transcription errors exist in the Laboratory QC Results reported for
all methods except modified CLP. The reviewer-corrected forms are
included in Appendix A.

4. Matnx spike %Rs for total phosphorus and hexavalent chromium associated
with sample GW-42-D (S000004/K950184-001) were out of the associated



SMTH

acceptance ranges. Because the spike concentrations were significantly -
below the sample concentrations (i.e., less than four times), no data are
qualified.

5. There are no field blank or field duplicate samples associated with this order.

SUMMARY

This review has identified holding times, ICP ICS results, matrix spike %Rs, laboratory
duplicate precision, and serial dilution results as areas of concern. The reported data are
usable as qualified on the data summary table. For specifics relating tc this review, see the
attached documentation in Appendix A.
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QUALIFIER CODES
R - The data are unusable.
J - The associated value is an estimated quantity.

UJ The material was analyzed for, but was not detected. The
associated value is an estimate and may be inaccurate or

imprecise.



50184IN.XLS page 1
DATA SUMMARY - INORGANIC ANALYTES

m Site Name  [Olin, Wilmington H Laboratory  [Columbia Laboratories
z Project Number [00-7074-0102 1 Liquid mgn Case/Order#  [50184/S000004
: Sampling Date(s) [1711/95, 1/17/95 ] Field Duplicates  [S00017
o Sample location GW-42-D GW-84-S
or description $000004 5000017
ﬂ Sample number K950184-001 |K950265-001
Sampling date 171195 1/17/95
Ll "MRL Junfiit_/ fift, fit.* fit,
> 0.01: Aluminum 1910 0.483 SR R |
Arsenic 0804

=i Barium 0.0557 | J ] 0.0306 -
: Calcium 589 11

Chromium 3250 Jf 00574 | J
(@ ] Chromium, Hexavalent] 42 | J| 0013 | J
u ' Iron 1890 0203 | J

Magnesium 1090 2.48
< Manganese 520 | J| 00295

Potassium 657 | J| 174
< Silicon 961 | J] 425
n Sodium 21300 31.5
Ll
)]

Mcw/]ér/'k@v% //28/94



50184IN.XLS page 2
DATA SUMMARY - INORGANIC ANALYTES

h Site Name |Olin, Wilmington | Laboratory [Columbia Laboratories
z Project Number |00-7074-0102 ~}  Liquid mgn Case/Order # |50184/S000004
g Sampling Date(s) [1/11/95, 1/17/95 ] Field Duplicates  [S00017_
: Sample location GW-42-D GW-84-S
u or description $S000004 $000017
Sample number K950184-001 JK850265-001

o Alkalinity as CaCO3
a Bicarbonateas HCO3 |

Carbonate as CO3 | e

Ammonia-N 5600

m Bromide 3
> Chioride 17000 85

Organic Carbon 2800° 5.5+
= Nitrate as N 12 J 0.4
I Nitrite as N uJ
U Onthophosphate 0.7

Phosphorus as P 19
“ Solids - Filterable

Residue (TDS) 108000 | J 148 J
< - Sulfate 69000 17

05 Sulfide R

g *= TOC unfiltered.
n + = Reported as dissolved organic carbon.
(1
7))
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ENVIROFORMS/INORGANIC CLP

SAMPLE NO.
1

INORGANIC ANALYSIS DATA SHEET

$00004 l

Lab Name: Columbia Analytical Svcs. Contract: 950198

Lab Code: COLUMB Case No.: 50184 SAS No.: SDG No.: S00004

Matrix (soil/water): WATER Lab Sarple ID: 7950184-01
Level (low/med): LOW Date Received: 01/11/95
% Solids: 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L

CAS No. Analyte Concentration|C Q M
7429-90-5 [Aluminum 1910000 |_ P_
F 7440-36-0_ [Antimony _ _
z 7440-38-2 [Arsenic 804 | IS F_
7440-39-3 [Barium 55.7 [B|E P
ll‘ 7440-41-7 |Beryllium _ _
7440-43-9 [Cadmium _
z 7440-70-2_|Calcium 589000 |_ P_
7440-47-3_|Chromium 3250000 |_|* P_
:, 7440-48-4 (Cobalt _ L
7440-50-8 |Copper _ _
(@) 7439-89-6_|Iron 1890000 |_ P_
7439-92-1 |Lead _ _
o 7439-95-4 |Magnesiunm 1090000 | P_
7439-96-5 |Manganese 529000 | P_
a 7439-97-6 |Mercury _ .
7440-02-0 [Nickel " _
L 7440-09-7_|Potassium 65700 | _ P_
7782-49-2 |Selenium _ .
> 7440-22-4_|Silver B _
7440-23-5 |Sodium 21300000 P
- 7440-28-0_|Thallium ~ _
I 7440-62-2 |Vanadium _ _
7440-66-6 |Zinc —
(@) 57-12-5 Cyanide _ _
Boron _
o Lithium _ —
< Silicon 96100 | _ P_
< Color Before: BLUE Clarity Before: OPQAUE Texture:
Ezi Color After: BLUE Clarity After: OPAQUE Artifacts:
t’} Comments:
::’ ‘30()Q.1

FORM I - IN




ENVIROFORMS /INORGANIC CLP

SAMPLE NO.
1
INORGANIC ANALYSIS DATA SHEET
S00017

Lab Name: Columbia Analytical Svcs. Contract: 950198
Lab Code: COLUMB Case No.: 50184 SAS No.: SDG No.: S00004
Matrix (soil/water): WATER Lab Sample ID: K950265-01
Level (low/med): LOW Date Received: 01/17/95
% Solids: 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L

CAS No. Analyte Concentracion|C Q M
7429-90-5 |Aluminum 463 | _ P_
h 7440-36-0_ (Antimony _ .
7440-38-2 |Arsenic 1.0 |U F_
z 7440-39-3 |Barium 30.6 |B P_
7440-41-7 |Beryllium _ .
Ll 7440-43-9 |Cadmium _ _
7440-70-2_ |Calcium 11000 |_ P_
z 7440-47-3 |Chromium 57.4 | _|* P_
7440-48-4 |Cobalt _ _
: 7440-50-8 |Copper . s
U 7439-89-6 |Iron 203 | _|E P_
7439-92-1 |Lead _ _
‘:, 7439-95-4 |Magnesium 2460 |B P
7439-96-5 |Manganese 29.5 |_ P_
a 7439-97-6 |(Mercury _ s
7440-02-0 (Nickel _ —
7440-09-7 |{Potassium 1740 |B P_
Ll 7782-49-2_|Selenium " —
7440-22-4 |Silver _ —
} 7440-23-5 |Sodium 37500 | _ P_
(= | 7440-28-0 |Thallium _ _
7440-62-2 |Vanadium
: 7440-66-6 (2Zinc _ _
U 57-12-5 Cyanide _ _
Boron
“ Lithium - _
d Silicon 4250 | P_
¢ Color Before: COLORLESS Clarity Before: CLEAR Texture:
ﬂ- Color After: COLORLESS Clarity After: CLEAR Artifacts:
m Comments:

FORM I - IN eoochH




COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: PTI Environmental Services, Inc Service Request: K950184
Project: Olin Chromium Date Collected: 1/11/95
Sample Matrix: Water Date Received: 1/12/95
Date Extracted: NA
Inorganic Parameters
Units: mg/L (ppm)
Sample Name: S000004 Method Blank
LabCode:  K950184-001  K950184-MB
EPA
Analyte Method MRL
h Alkalinity as CaCO, 3101 20 ND ND
Bicarbonate Alkalinity as CaCO, SA723208 20 ND ND
z Carbonate Alkalinity as CaCO, 523208 20 ND ND
Ammorua as Nitrogen 3503 0.05 5600 ND
Ll Bromude 300.0 0.2 33 ND -
Chlornide 3000 0.2 17000 ND i
z Total Organic Carbon (TOC) 4151 05 2800 ND
Nitrate as Niuogen 3832 10 12 ND
: Nunte as Nitrogen 3532 02 <5 (a) ND
Onhophosphate as Phosphorus 36513 001 0.7 ND
u Phosphorus. Total 3633 00! 19 ND
Solids, Total Dissolved (TDS) 160.1 - b 108000 ND
o Sulfate 3000 02 69000 - ND
a Sulfide 9030M 00s ND ND
=
ﬁ Svf Standard Methods for the Examination of Water and Wastewater , 17th Ed., 1989.
n a The MRL 15 elevated because of matnx interferences.
m Z\ 4
: Approved By: mw - Date: 2/ A ] q )
JSIOEP A/ 102004 I
QISAWET TP! - Moxad 2993 . :
nCLTT




COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: PTI Environmental Services, Inc. Service Request: K950184
Project: Olin Chromium Date Collected: 1/11/95
Sample Matrix: Water Date Received: 1/12/95
Date Extracted: NA
Date Analyzed: 1/31/95
Chromium, Hexavalent
EPA Method 7195/6010A
Units: ug/L (ppb)
Sample Name Lab Code MRL Result
S000004 K950184-001 100(a) 42000
— Method Blank K950184-MB 100(a) ND
=
¢ a MRL 15 elevated because the sample required dilution.
: Approved Byv: Date: _2- }g k(
VAMRL/102384 4 P

O1841CP I - Sampic 2B9)
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: PT1 Eavironmental Services, Inc -Service Request: K950265
Project: Wilmington Date Collected: 1/16/95
Sample Matrix: Water Date Received: 1/17/95
Date Extracted: NA
Inorganic Parameters
Units: mg/L (ppm)
Sample Name: $000017 Method Blank
Lab Code: K950265-001 K950265-MB
_ EPA
Analyte Mecthod MRL
|_ Alkaliruty as CaCO, 310.1 20 ND ND
Bicarbonate Alkalinity as CaCO, SA2320B 20 ND ND
z Carbonate Alkalimuty as CaCO, SM2320B 20 ND ND
Ammomna as Nitrogen 350.1 0.05 ND ND
m Bromude 3000 02 ND ND .
Chlonde 300.0 0.2 65 ND - -
z Dissolved Orgaruc Carbon (DOC) 415.1 05 5.5 ND '
Nitrate as Nitrogen 3000 02 04 ND
:' Niunte as Nitrogen 300.0 02 ND ND
u, Orthophosphate as Phosphorus 365.3 0.0l ND ND
Phosphorus, Total 365.3 0.01 ND ND
O Solids, Total Dissolved (TDS) 160.1 s 148 ND
Sulfate 300.0 02 17 ND
n Sulfide 9030M 005 ND ND
=4
¢ Sv Standard Methods for the Examination of Water and Wastewater , 17th Ed., 1989.

1SIOEPA/ 102094

Approved By: /%M&/ Date: ZZ ! / ﬁ 5/

-
L

G6SWET TP) - Muned V193 Prage No.:




COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: PTI Environmental Services, Inc. Service Request: K950265
Project: Wilmington Date Collected: 1/16/95
Sample Matrix: Water Date Received: 1/17/95
Date Extracted: NA
Date Analyzed: 1/31/95
Chromium, Hexavalent
EPA Method 7195/6010A
Units: pg/L (ppb)
Sample Name Lab Code MRL Result
S000017 K950265-001 10 13
Method Blank K950265-MB 10 ND
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Approved By <\ i1 c e— A Date: g@ﬁ

TAMRL/ 102984 ‘
02651CP JC) - Sumple B3
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ENVIROFORMS /INORGANIC CLP

4
ICP INTERFERENCE CHECK SAMPLE

Lab Name: Columbia Analytical Svcs. Contract: 950198
Lab Code: COLUMB Case No.: 50184 SAS No.: SDG No.: S500004
ICP ID Number: ICS Source: INOR-VNT

Concentration Units: ug/L

h True Initial Found Final Found
z Sol. Sol. sol. Sol. Sol. Sol.
ll‘ Analyte A AB A AB 3R A AB IR
Aluminum 500000{500000| 479679 475475.5| 95.1| 448252| 470673.4| 94.1
z Antimony
Arsenic P il
: Barium 500| ( 4|) 467.1| 93.4| ( 6| /) 453.0{ 90.6
Beryllium i
‘-’ Cadmium
o Calcium 500000500000 4534 | _452560.1| 90.5| 472115 501935.4]100.4
—{ Chromium 500 -7/ 429.4| 85.9 -5 463.0| 92.6
a Cobalt
Copper
l“ Iron 200000{200000| 167712| 167335.1} 83.7{ 165970| 175993.0| 88.0
Lead
Magnesium |500000|500000| 466264 | 463141.2| 92.6| 441549| 464108.9| 92.8
> Manganese 34 500 1 424.6| 84.9 f 5 451.8| 90.4
—d Mercury et §
Nickel
: Potassium -544 -505.0 ( 2188 1714.9
Selenium
U’ Silver —
“ Sodium 49 223.0 ( 89 248.3
Thallium e
< Vanadium
Zinc
Boron —
{ Lithium D
0o Silicon @ 498.9 (136 528.1
m & %a' \L' i} NG, are not l\‘s‘\'cé s po“-cnﬁellj‘-ansirs Ho
W nterfreats on bl Zpo-%o 206-D of +he SOW.
: % Mﬂ ¢ S" e es-"‘ﬁ\atté .

FORM IV - IN M ,lzolq‘,
¢co1s
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ENVIROFORMS /INORGANIC CLP

6 SAMPLE NoO.
DUPLICATES

S00017D

Lab Name: Columbia Analytical Svcs. Contract: 950198

Lab Code: COLUMB Case No.: 50184 SAS No.: SDG No.: S00004

Matrix (soil/water): WATER Level (low/med): LOW

% Solids for Sample: 0.0 % Solids for Duplicate: 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L

Analyte

Control
Limit

Sample (S)

()

Duplicate (D)

0

Aluminum

200.0

462.6600

454.5000

Antimony

Arsenic

1.0000

1.0000

Barium

30.6200

lwic

28.1700

Beryllium

Cadmium

Calcium

5000.0

11035.2000

10329.3200

Chromium

$7.4400

100.8800

| iwicl |

Cobalt

Copper

Iron

100.0

203.2600

214.6100

Lead

Magnesium

2464.3000

2313.5900

Manganese

15.0

29.5100

35.1700

Mercury

Nickel

Potassium

1739.4900

1672.8600

Selenium

Silver

Sodium

37475.4100

35355.0600

Thallium

Vanadium

Zinc

Cvanide

Boron

Lithium

Silicon

4254.2400

4025.1600

FORM VI - 1IN
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Lab Code: COLUMB

ENVIROFORMS/INORGANIC CLP

9 SAMPLE NO.
ICP SERIAL DILUTIONS
S00004L
Lab Name: Columbia Analytical Svcs. Contract: 950198
Case No.: 50184 SAS No.: SDG Nc.. £00004
Matrix (soil/water): WATER Level (low/med):
Concentration Units: ug/L
Serial 3
Initial Sample Dilution Differ-
Analyte Result (I) c Result (S) C ence QM
Aluminum 15318.98]_ 15727.90]_ 2.7 ||_|P_
Antimony _ _ 0.0 |]|_|1__
Arsenic _ IR 3 —
Barium 55.74|B 71.95(B|q__29.1 | |E
Beryllium _ _ 0.0 J1_1__
Cadmium _ _ 0.0 ||_1__
Calcium 23545.90|_ 24948.75|B 6.0 ||_|B_
Chromium 26021.27|_ 26614.50| 2.3 |{_|P_
Cobalt - _ 0.0 |[{_t1__
Copper _ _ 0.0 ||_|_
Iron 15087.64(_ 15523.05|_ 2.9 {|_|B_
Lead _ _ 0.0 ||_|__
Magnesium 43495.50| 44645.65|_ 2.6 ||_|B_
Manganese 4234.96( 4333.55|_ 2.3 _||_|B_
Mercury _ _ 0.0 R
Nickel _ _ 00—
Potassium 65704.56|_ 56393.30| |4~ 14.2 | |E|P)
Selenium _ _ 011 1T__
Silver _ _ 0.0 [{_{__
Sodium 170035.58| 177983.75|_ 4.7 ||_|B_
Thallium _ _ 0.0 | _|__
Vanadium _ _ 0.0 {i_|__
Zinc _ _ 0.0 {1 _|__
Boron _ _ 0.0 N
Lithium _ _ 0.0 ||_|—
Silicon 19229.92 21048.40 9.5

o~ k"/ﬂ\’—\‘;;)\\//vﬁg>ﬁ-
ety naporks  Deporteded ;@&
oF o cliduhg,  toncebrdios W;u

-gadw%l C‘W‘P‘”“M@
rore x - KOy /”"/L?"

n0013d

e
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Lab Name:

Lab Code: COLUMB

ENVIROFORMS/INORGANIC CL?

9 SAMPLE NO.

ICP SERIAL DILUTIONS

Columbia Analytical Svcs.

Case No.: 50184 SAS No.:

Matrix (soil/water): WATER

S00017L

Contract: 950198

SDG No.: S00004

Level (low/med): LOW

Concentration Units: ug/L

Serial 3
Initial Sample Dilution Differ-

Analyte Result (I) C Result (S) c ence QM

Aluminum 462.66](_ 453.90[B 1.9 ||_|P_
Antimony _ _ 0.0 |
Arsenic _ _ R
Barium 30.62|B 30.60|B 0.1 ||_|P_
Beryllium _ _ 0.0 ||_|__
Cadmium _ _ 0.0 ||-|—
Calcium 11035.20( 11241.05/|B 1.9 P

Chromium S7.44|_ 53.20]|_ 7.4 _||T 1P
Cobalt _ 0.0 |(|_|__
Copper _ _ 17|
Iron 203.26|_ 224.35|B| | Cl0.4 | |EWP_
Lead _ - 0. N
Magnesium 2464.30|B 2459.00|B 0.2 P

Manganese 29.51(_ 25.35|B 14.1 (|_{P_
Mercury _ _ 0.0 |||
Nickel _ _ 0.0 || |
Potassium 1739.49|B 2612.70|B 50.2 ||_|P_
Selenium _ _ 0.0 ||| —
Silver _ _ 0.0 ({ |
Sodium 37475.41|_ 37481.10]|_ 0.0 || IP_
Thallium _ _ 0.0 |||
Vanadium _ _ 0.0 || |
Zinc _ _ 0.0 (| |
Boron _ _ o.o ||| —
Lithium _ _ 0.0 || |
Silicon 4254.24)_ 4259.85|_ 0.1 || |P_

FORM IX - IN

Lokt o Spood! 7
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ENVIROFORMS /INORGANIC CLP

14
Analysis Run Log
Lab Name: Columbia Analytical Svcs. Contract: 950198
Lab Code: COLUMB Case No.: 50184 SAS No.: SDG No.: S00004
Instrument ID Number: TJA-1 Method: P
Start Date: 01/31/95 End Date: 01/31/95
Analytes
Sample D/F Time| %R A[s[A|B|B|C|C|C|C|C|F|P|M|M|H|N[K|[S[A|N]|T 3
No. L|B|S|A|E|D|A|R|O(U|E|{B|G|N[G{I| |E|G|A|L I
S0 1.00/1704 74 N 4 3 4 O 4 O 4 4 4 I B4 I X
S 1.00|1707 X2 x| I - -
3 1.00(1710 REREIEERIEEREEEEE A -
s 1.00[1712 S N O O O D DO O O O OO O N O RV R O X
ICV 1.00{1715 X|_|ZIX XX IR XX X X
ICV 1.00{1717 Y O O O O O O O O O O OO O I L X
1CB 1.00f1722 XX XX X XX X X X
(Il |ccv 1.00|1724 X[ Z(ZIXI 22X I X XX X X -
CCcvl 1.00(1727 B N O O D O O O O O O Y ¢ O O X
ccm 1.00|1730 X i IX 21X X X XX X X X
CRII 1.00|1737 Iz I -
e | | TCSAT 1.00|1740 b4 Do O O B e e I B4 e e e B X
ICSABI 1.00]{1744 XI_1_IXI XX X X X X X X
OIlE= 1.00/1749 4 4 o 4 -
LCSW 1.00|1751 XXX X XXX X X -
Lcsw 1.00|1754 REEEEEERNEREEEEA . X
‘:I S00017 1.00(1758 X I1X 1 XX X XX X X X
S00017L 5.00|1802 XI_[_IXIZZIX X XXX X X X
S00017D 1.00|1806 X IX[Z1Z XX x| X X X X X
(18] }s00017S 1.00|1809 X1 1X XX X X X X X X
CCV2 1.00|1813 X1 IX| 212X X X XX X X _
:ﬁ ccva 1.00(1815 N D D D It Ot I O X
[ | ccB2 1.00]1817 X|_{_|1 X[ x| XX XX X X X
500004 1.00(1822 ___é)______________;_)____ _
S00004 g Koopul5.00]1828 X X
S000045thm 125 00| 1845 4 o O 5 4 I 23%' 1= CIEC =
U s0000a]_ |~ 625.00|1850 @)______@5_ (X ‘ﬁ' I::::<x3 =
x S00004 fspryl25.00(1852 oy 0 O O X O Y O et X
222222 1.00|1857 O e e o O o O e O L D *j
ccv3 1.00/1906 X1 IX XX X XX X|_|_I1x|- _
ccv3 1.00(|1908 X (CIX | IxX X XX X xS X
ccs: 1.00]/1925 BEEEERNE RN X
W o Sooood, cudkd Esulfs o Ahe Serid clcluhion
o esutts
7, M rolae

FORM XIV - IN
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ENVIROFORMS /INORGANIC CLP

14
Analysis Run Log
Lab Name: Columbia Analytical Svcs. Contract: 3850198
Lab Code: COLUMB Case No.: 50184 SAS No.: SDG No.: 500004
Instrument ID Number: VARIAN-4 Method: F
Start Date: 01/26/95 End Date: 01/26/95
Analytes
Sample D/F Time[ %R Als]A[B][B[C]|C[C[C[C|[F[PIMIM|H|NIK]S]A[N]T
No. L|B|S|AlEIDIAIRIOJUIEIBIG|N|G|I! |E|G|A|L
50 1.00|1804 4 e e o o
S10 1.00/1808 HERiNEEREEEENEREERNE .
S20 1.00(1812 X2 bz el
Sa0 1.00(1816 S O D O T O O O O O A O O
S60 1.00(1820 S D - U O O O O O O O O N O O
|— ICV 1.00(1824 IR N D O O O O N
ICB 1.00/1828 S O O O O O O O O O I
z ccva 1.00/1832 I Il I ez e s
ll‘ CCB1 1.00/1836 X ez iz 2 22 22 -
CRA 1.00(1840 BN AR
z PBW 1.00(1844 REEIRENEREEE ~ I
PBWA 1.00(1848  104.5{ | _(X{_|_{_(ZIZiZZZ izt
: LCSW 1.00(1852 N 4 D O O O O O O O I
LCSWA 1.00(1856 EXE P O S O O O O O N R O
u CCv2 1.00({1900 BN D -3 T O O T O O O e M O
CCB2 1.00|1904 Ll e e e s e
O. S00017 1.00|1908 O O O O O O ~ —[~1~
S00017A 1.00({1912¢ 302.5) { IX| {41 1T T T o o
0 S00017D 1.00|1916 S 4 o e e e o o o i O
S00017DA 1.00{1920 1055 _ I tX|_ {1 o 2 o eyl
$00017sS 1.00)1924 B U 4 D O A O DO D O O O O O O
1y $00004 1.00(1928 IR U AZ U - 1 T
> S00004A 1.00/1932 -°°9"‘§*6 YO0 N D O )
ccv3 1.00{1936 4 NS I ¢ D D D D e O
| | CCB3 1.00/1940 RIS \_ - —-~
ccv4 1.00{1952 S D 5 O D D O O T O D O O B
: CCB4 1.00]1956 P4 D Dttt O vt et
Q 500004 5.0012000 i i e e e
S00004A 5.00|2004 0.0l | {"|C w_\_ SR D O O O O I O
o 500004 10.00(2008 114X _;M——’—UQ—— -~
S00004A 10.00(2012 o B + 2 o ottt ot ot o O S O
- g ccvs 1.00|2016 S e ot Bt o i
E M 1[20[76
L
:‘ FORM XIV -~ IN
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: PTI Environmental Services, Inc Service Request: K950265
Project: Wilmington Date Collected: 1/16/95
Sample Matrix: Water Date Received: 1/17/95
Date Analyzed: 1/21/95
Dissolved Organic Carbon (DOC)
EPA Method 415.1
Units: mg/L (ppm)
LABORATORY CONTROL SAMPLE
True Measured Percent
Value Value Recovery
Source: APG 1074 Lot #12721 30.7 29.0 94
I APG 1075 Lot #13356 6.0 58 97
z CALIBRATION VERIFICATION STANDARD
m True Measured Percent
Value Value Recovery
z CCV 1 Result 25.0 255724 8 wr 99
: CCV 2 Result 25.0 BT od o 10+ 98
LABORATORY BLANK Blank
n MRL Value
CCB 1 Result 05 ND
m CCB 2 Result 0.5 ND
=y
DUPLICATE ANALYSIS Duplicate Relative
u Sample Sample Percent
m Sample Name Lab Code MRL Result Result Average Difference
d S000017 K950265-001 0.s 55 57 56 4
¢ MATRIX SPIKE ANALYSIS Spiked
n Spike Sample Sample Percent
Sample Name Lab Code MRL Level Result Result Recovery
m S000017 K950265-001 0.5 25.0 55 30.2 99

Approved By: A;D%\/ Date: 7‘/ [ / 93’—
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: PT1 Environmental Services, Inc Service Request: K950184
Project: -~ Olin Chromium Date Collected: 1/11/95
Sample Matrix: Water Date Received: 1/12/95
Date Analyzed: 2/3/95
Nitrate as Nitrogen
EPA Method 353.2
Units: mg/L (ppm)
LABORATORY CONTROL SAMPLE
True Measured Percent
Value Value Recovery
Source: APG 2185 Lot #12724 3.0 3.2 107-
|- CALIBRATION VERIFICATION STANDARD
z True Measured Percent
Value Value Recovery
m CCV 1 Result 30 /(6‘ 1007 103
E CCV 2 Result 30 213.| w7 10%
MO
> Bl
LABORATORY BLANK Blank
o MRL Value
n CCB 1 Result 02 ND
CCB 2 Result 02 ND
L | ,
DUPLICATE ANALYSIS Duplicate Relative
I Sample Sample Percent
|; ;l Sample Name Lab Code MRL Result Result Average Difference
: S00000 K950184-001 10 12 12 12 <1
: MATRIX SPIKE ANALYSIS Spiked
Spike Sample Sample Percent
¢ Sample Name Lab Code MRL Level Result Result Recovery
A S000004 K950184-001 10 100 12 94 82
V) Q —~
: Approved By: /}nj}ﬁ\)\ Date: Z/ b/ i)
COMBOQC V102194 6

QIBAWET TPL - no) V693

b0C41

Page No



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Repont
Client: PTI Environmental Services, Inc Service Request: K950184
Project: Olin Chromium Date Collected: 1/11/95
Sample Matrix: Water Date Received: 1/12/95
Date Analyzed: 33795~
Nitrite as Nitrogen 2-/ S 75— }A'O
EPA Mcthod 353.2 ‘v)'w
Units: mg/L (ppr) \
LABORATORY CONTROL SAMPLE
True Measured Percent
Value Value Recovery
Source: APG AN]-11-B 2.5 26 104
= CALIBRATION VERIFICATION STANDARD
z True Measured Percent
Value Value Recovery
m CCV 1 Result o 3.0 100
z CCV 2 Result 30 3.0 100
LABORATORY BLANK Blank
(@) MRL Value
a CCB 1 Result 02 ND
CCB 2 Result 02 ND
DUPLICATE ANALYSIS Duplicate Relative
: Sample Sample Percent
u Sample Name Lab Code MRL Result Result Average Difference
m SOOV0N4 K950184-001 S ND ND ND -
MATRIX SPIKE ANALYSIS Spiked
: Spike Sample Sample Percent
¢ Sample Name Lab Code MRL Level Result Result Recovery
(a8 5000004 K950184-001 s 20 ND @ 75
w kﬂ*ﬂﬁL# Fﬁpuﬁz& ‘JAj '7&

COMBOQCTY 107194

0042

DISAWTET TP - nod 209Y Page No.:

Approved By: /nD) % — Date: Z[ o) LCV]/




COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Repont
Client: PTI Environmental Services, Inc Service Request: K950184
Project: Olin Chromium Date Collected: 1/11/95
Sample Matrix: Water Date Received: 1/12/95
Date Analyzed: 1/13/95
Orthophosphate as Phosphorus
EPA Method 365.3
Units: mg/L (ppm)
LABORATORY CONTROL SAMPLE
True Measured Percent
Value Value Recovery
Source: APG 2185 Lot #12724 7.0 7.1 101
h CALIBRATION VERIFICATION STANDARD
True Measured Percent
z Value Value Recovery
m CCV 1 Result 050 0.50 100
z CCV 2 Result 050 0.49 98
- LABORATORY BLANK Blank
o MRL Value
n CCB 1 Result ool ND
CCB 2 Result 00! ND
- DUPLICATE ANALYSIS Duplicate Relative
: Sample Sample Percent
Sample Name Lab Code MRL Result Result Average Difference
u S000004 K950184-001 001 0.7 0.6 0.6 /r/\,u:f
(a4 5 /zq_[s
q MATRIX SPIKE ANALYSIS Spiked
Spike Sample Sample Percent
qt Sample Name Lab Code MRL  Level Result Resuit Recovery
(a8 5000004 X950184-001 001 10 07 17 100
, Approved By: Aj}ﬁ QO\ -~ Date: Z_{‘ b! ﬂ (
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: PTI Environmental Services, Inc Service Request: K950265
Project: Wilmington Date Collected: 1/16/95
Sample Matrix: Water Date Received: 1/17/95
Date Analyzed: 1/18/95
Orthophosphate as Phosphorus
EPA Method 365.3
Units: mg/L (ppm)
LABORATORY CONTROL SAMPLE
True Measured Percent
Value Value Recovery
Source: APG 2185 Lot #12724 70 73 104
I CALIBRATION VERIFICATION STANDARD
z True Measured Percent
Value Value Recovery
m CCV 1 Result 0.50 0.52 104
z CCV 2 Result 050 0.52 104
O LABORATORY BLANK Blank
MRL Value
a CCB | Result 001 ND
CCB 2 Result 00l ND
=i _
DUPLICATE ANALYSIS Duplicate Relative
: Sample Sample Percent
u Sample Name Lab Code MRL Result Result Average Difference
m S000017 K950265-001 001 ND ND ND -
MATRIX SPIKE ANALYSIS Spiked
¢ Spike Sample Sampie Percent
Sample Name Lab Code MRL Level Result Result Recovery
n' 000017 K950265-001 0.0l 0.20 e 0.20 /
LU ND 10O
") SO pafle
: Approved By: /A') )L ) €\>\ / Date: 2/ L‘q f
COMBOQCTY102194 b i 6 (- 6 '1
016 SWET TP1 - ophos 21743 Page No.:




COLUMBIA ANALYTICAL SERVICTS, INC.

QA/QC Report
Client: PTI1 Eavironmental Services, Inc Service Request: K950184
Project: Olwn Chromium Date Collected: 1/11/95
Sample Matrix: Water Date Received: 1/12/95
Date Analyzed: 1/25/95
Phosphorus, Total
EPA Method 365.3
Units: mg/L (ppm)
LABORATORY CONTROL SAMPLE
True Measured Percent
Value Value Recovery
Source: APG 2185 Lot #13950 738 8.7 112
F CALIBRATION VERIFICATION STANDARD
True Measured Percent
z Value Value Recovery
m CCV 1 Result 0.50 0.50 100
z CCV 2 Result 0.50 0.50 100
LABORATORY BLANK Blank
o) e
Q CCB 1 Resul 00l ND
CCB 2 Result 00l ND
- DUPLICATE ANALYSIS Duplicate Relative
: Sample Sample Percent
Sample Name Lab Code MRL Result Result Average Difference
- 5000004 K950184-001 00l 19 18 18 s S.1p.
m MATRIX SPIKE ANALYSIS Spiked )A\T@
< Spike Sample Sample Percent
Sample Name Lab Code MRL Level Result Result Recovery
g S00000+4 K950184-001 001 020 19 17 NA
n NA Not Applicable because of the sample matnix. Accuracy of spike recovery value is reduced
m since the sample concentration was greater than 3 times the amount spiked. < ‘/VLO lk‘?\p
5 ¢ Jolav”
: Approved By: /)r:i) R / Date: Z 6 [ )
- F
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: PTI Environmental Services, Inc Service Request: K950184
Project: Olin Chromium Date Collected: 1/11/95
Sample Matrix: Water Date Received: 1/12/95

Date Analyzed: 1/13/9§
Sulfate
EPA Method 300.0
Units: mg/L (ppm)

LABORATORY CONTROL SAMPLE

True Measured Percent

Value Value Recovery
Source: APG 4873 Lot #13244 93 9% 97
CALIBRATION VERIFICATION STANDARD

True Measured Percent

Value Value Recovery
CCV 1 Result 50 19 98
CCV 2 Result 50 48 96
LABORATORY BLANK Blank

MRL Value
CCB | Result 02 ND
CCB 2 Result 02 ND
DUPLICATE ANALYSIS Duplicate Relative

Sample Sample Percent
Sample Name Lab Code MRL Result Result Average Difference
L5000 {
$000004 K950184-071 02 69000 ~69660. 69000 A1 .
MATRIX SPTKE ANALYSIS Spiked
Spike Sample Sample Percent

Sample Name Lab Code MRL Level Result Result Recovery
S000004 K950184-001 0.2 40000 69000 100000 78
Approved By Date:

COMBOQCDV102194
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: PTI Environmental Services, Inc Service Request: K950184
Project: Olin Chromium Date Collected: 1/11/95
Sample Matrix: Water Date Received: 1/12/95
Date Analyzed: 1/13/95
Sulfide
EPA Method 9030 Modified
Units: mg/L (ppm)
LABORATORY CONTROL SAMPLE
True Measured Percent
Value Value Recovery
Source: S21-2-H 0.56 0.52 93
z CALIBRATION VERIFICATION STANDARD
True Measured Percent
m Value Value Recovery
z CCV 1 Result 47 0.5 949~ ©.SS l00 18
CCV 2 Resuit L4 O.SL 849 0 sS 106 92
o LABORATORY BLANK Blank
n MRL Value
CCB 1 Result 0.05 ND
m CCB 2 Resuit 0.05 ND
=i
: DUPLICATE ANALYSIS Duplicate Relative
Sample Sample Percent
U’ Sample Name Lab Code MRL Result Result Average Difference
x S000004 K950184-001 0.05 ND ND ND -
4 MATRIX SPIKE ANALYSIS Spiked
Spike Sample Sample Percent
¢ Sample Name Lab Code MRL Level Result Resuft Recovery
n S000004 K950184-001 0.05 0.56 ND ND (a) 0
m a Outside of acceptance limits because of matrix effects. This sample was analyzed a second time,
and again produced ugaccepuable recovery values. The results from the initial analysis
7)) B
= -
Approved By: @ Q—\ e Date: Zﬂ:/ Vi 3\
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: PTI Environmental Services, Inc. Service Request: K950184
Project: Olin Chromium Date Collected: 1/11/95
Sample Matrix: Water Date Received:
Date Extracted: NA
Date Analyzed: 1/31/95
Matrix Spike Summary
Total Metals
Units: pg/L (ppb)
Sample Name.  S000004 CAS
Lab Code: K950184-001 Percent
Spiked Recovery
Spike Sample Sample Percent Acceptance
Analvie MRL Level Result Result Recovery Limits
Chromium, Hexavalent * 100{a) 10000 42000 23500 NA 75-125

le re |+
SA < Hxs ST
DO de
w@w”ﬁ/ 2046

a MRL 15 elevated because the sample required dilution.
NA Not applicable because of the sample matrix. Accuracy of spike recovery value is reduced since the
sample concentrauon was greater than four times the amount spiked.

Approved By < 1. C~ A Date: 2. !&ES
| (DD
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COLUMBIA ANALYTICAL SERVICES, INC.

Client: PTI Environmental Services, Inc.
Project: Wilmington
Sample Matrix: Water

1T Mo 'J”’)@L

Samplc Name: SOOOO\

Lab Code: K950184-001

EPA
Analyte Method
Chromium, Hexavalent 7195/6010A

QA/QC Report
Service Request: K950265
Date Collected: 1/16/95
Date Received: 1/17/95
Date Extracted: NA
Date Analyzed: 1/31/95
Duplicate Summary
Total Metals
Units: pg/L (ppb)
Duplicate Relative
Sample Sample Percent

MRL Result Resuit

10 13 ND

Average Difference

WD 1[20]96

Date:

OUPISEPA/ 107194
01651CP 3C1 - DUP 2293

approvedBy: <<\ 4t O
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: PTI Eovironmental Services, Inc. Service Request: K950265

Project: Wilmington Date Collected: 1/16/95

Sample Matrix: Water Date Received: 1/17/95

Date Extracted: NA
Date Analyzed: 1/31/95
Matrix Spike Summary
Total Metals
Units: ug/L (ppb)
l’l ﬂo lly))
Sample Name: SOOO(ﬁ\;1 CAS
Lab Code: K950184-001 ) Percent
Spiked Recovery

h Spike Sample Sample Percent Acceptance
z Analyte MRL Level Result Result Recovery Limits
m Chromium. Hexavalent 10 1000 13 858 84 75-125
=4
: Approved By: <\ L | _ C — A Date: Ll %%

MSIS1021%4 \ L.D

02631ICPICL - Spuhe 293 Page No..
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SMTH
DATA VALIDATION REPORT
METALS AND SELECTED ANALYTES

OLIN CORPORATION
GROUNDWATER SAMPLES

INTRODUCTION

A data validation was performed on the analytical data from the groundwater samples
collected on January 16, 1995 at the Olin Corporation's Wilmington, Massachusetts
Facility. This review is of work order number WL-0069 which contained 3 groundwater
samples and 1 field duplicate sample. All samples in this report were analyzed by Pace,
Incorporated Environmental Laboratories (Pace, Inc.), Westbrook, Maine, following
United States Environmental Protection Agency (EPA) Test Methods for Evaluating Solid
Waste, Physical/Chemical Methods (SW-846), Methods for Chemical Analysis of Water
and Wastes (MCAWW), and Standard Methods for the Examination of Water and
Wastewater, 16th Edition, 1985 (SM), American Public Health Association (APHA). The
individual analyses were performed using the following methods:

Analytes Methods
aluminum, barium, calcium, chromium, iron, magnesium, 200.7
manganese, potassium, silicon, and sodium
hexavalent chromium 7195/6010
arsenic 206.2
lead 2392
bicarbonate as HCO3 and carbonate as CO3 SM406C
bromide 320.1
nitrate as N and nitrite as N 353.2
dissolved organic carbon (DOC) 415.1
phosphorus as P 365.4
solids - filterable residue (TDS) 160.1

Because the analyses were not performed according to the EPA Contract Laboratory
Program (CLP) methods, the findings in this report are based upon a review of sample
data and of quality contre! (QC) specified by the individual analytical methods and
provided by the laboratory. The quality assurance review was prepared according to EPA
Region 1 Laboratory Data Validation Functional Guidelines for Evaluating Inorganics
Analysis, June 1988, where applicable.
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SMTH
The support documentation in Appendix A of this report summarizes the specifics of this
review. Appendix A also provides the sample data as reported by the laboratory. The
data summary lists all compounds that were analyzed. Analytical problems are outlined in

the following Findings/Qualifiers Section. Other issues which arose which did not warrant
qualification are detailed in the Notes Section.

FINDINGS/QUALIFIERS

This data validation report addresses Pace, Inc. work order number WL-0069 which
contained 3 groundwater samples and 1 field duplicate sample. The data were evaluated
for the following parameters:

* data completeness
holding times
data calibration venification

*

* laboratory blank analysis
+ field blank analysis
* interference check sample results
matrix spike recoveries
laboratory duplicates
field duplicates
* laboratory control sample results
furnace atomic absorption results
senial dilution results
* detection limit results
+ sample results
* All criteria were met for this parameter.
+ All criteria were met for this parameter; however, this parameter is discussed in the

Notes Section of this report.

The data summary table provided at the end of this report summarizes the validation
recommendations which were based on the following information:

¢ Hexavalent chromium results were analyzed 40 minutes outside the 24 hour holding
time. All hexavalent chromium results are estimated. Since all results were non-detect
and trivalent chromium results were also non-detect and were acceptable, the impact is
considered minor.

e The bromide results are rejected for sample GW-64-S (S000018/WL-0069-1) and
estimated for samples GW-64-S (S000019/WL-0069-4) (field duplicate), GW-64-D
(S000020/WL-0069-5), and GW-62-BR (S000011/WL-0069-6) because the matrix
spike percent recovery (%R) was less than 30 %. All positive results and detection
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SMTH

limits for phosphorus as P are estimated because the matrix spike %Rs were below
criteria. (Matrix spike results are also discussed in the Notes Section.)

o All positive results for iron and manganese except sample GW-62-BR (S000011/WL-
0069-6) and all positive phosphorus as P results are estimated because the laboratory
duplicate precision was not met.

o The graphite furnace post-digestion analytical spike %Rs for arsenic and lead for
sample GW-62-BR (S000011/WL-0069-6) were below criteria. These results are
considered estimated. The detection limits for these results were elevated to reflect
the dilution factor as indicated on the Report of Analysis Forms included in Appendix
A

« All positive results for iron, manganese, potassium, silicon, nitrate, and bromide are

estimated because field duplicate precision was not met. Details are presented on the
Field Duplicate Precision Worksheet provided in Appendix A.

NOTES

The following items were noted during the validation review which did not impact results
or necessitate further qualification of data:

1. Matrix spike %Rs for calcium, iron, magnesium, manganese, and sodium
were out of the associated acceptance ranges. Because the spike
concentrations were significantly below the sample concentrations (i.e., less
than four times), no data are qualified.

2. A senal dilution sample was not provided by the laboratory as recommended
by the MCAWW Method 200.7. Since performance of a serial dilution is not
required by the method, no data are qualified.

3. The laboratory duplicate results and the matrix spike results for magnesium
and manganese results were reported incorrectly on the laboratory-supplied
Quality Control Reports. The reviewer-corrected forms are included in
Appendix A.

4. The incorrect sample result was reported on the Quality Control Report for
dissolved organic carbon (DOC) for sample WL-0069-1. The reviewer-
corrected form is included in Appendix A.

5. Transcription errors for DOC are present on the Quality Control Report
Form. The reviewer-corrected form is included in Appendix A.



SMTH
6.  There are no field blank samples associated with this order.

SUMMARY

This review has identified holding times, matrix spike %Rs, graphite furnace post-
digestion analytical spike recoveries, and laboratory and field duplicate precision as areas
of concern. The reported data are usable as qualified on the data summary table. For
specifics relating to this review, see the attached documentation in Appendix A.
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QUALIFIER CODES
J - The associated value is an estimated quantity.
UJ - The material was analyzed for, but was not detected. The
associated value is an estimate and may be inaccurate or

imprecise.
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DATA SUMMARY TABLE

Site Name [Olin. Wilmington -] Laboratory  [Pace inc.
Project Number [00-7047-0102 ] Liquid mg/ Case/Order #  [WL-0069
Sampling Date(s) { January 16, 1995 B Field Duplicates E000018 and S000019
Sample iocation GW-84-S GW-84-S GW-84-D GW-62-BR
or description $000018 S000019 S000020 S000011
Sample number WL-0089-1 JWL-0089-4 JWL-0069-5 JWL-0069-6
‘ SamEling date 1/18/95 1/16/95 1/16/95 1/16/95
unfilt./filt. filt. filt. filt. filt.
Comments Field Dup. A JField Dup. B
Aluminum * 0.39 0.41
Arsenic ¢ 0.010 UJ
Barium * 0.031 0.033 0.057 0.019
Calcium * 10 9.9 71 480
Chromium * .
Chromium, Hexavalent W UJ UJ UJ
Chromium, Trivalent
lron * 010 | J] 0073 | J 45 J 8.8 J
Lead * w
Magnesium * 2.4 2.4 21 380
Manganese * 0.018 | J] 0.010 | J 2.1 J 40 J
Potassium * 1.3 J 1.7 J 7.7 J 32 J
Silicon * 3.5 J 8.2 J 34 J 11 J
Sodium * 34 35 120 2000
Bicarbonate as HCO3 470 94
Bromide R 2.7 J 4.4 J 4.5 J
Carbonate as CO3
Nitrate as N * 017  J 024 | J 0.14 | J
Nitrite as N *
Dissolved Organic Carbon 5.7 5.9 5.5 32
Phosphorus as P * UJj 018 | J UJj 020 | J
Solids-Filterable Residue (TDS) 140 150 900 9700

*sReported as dissolved.

\)/(wwfé‘ﬂ\ (9/«4—«7 I / 28/9(. WLO0BIXLS




DATA VALIDATION REPORT
CHLORIDE, SULFATE, ORTHOPHOSPHATE, SULFIDE, AND AMMONIA-N
OLIN CORPORATION
GROUNDWATER SAMPLES

INTRODUCTION

A data validation was performed on additional data from the groundwater samples
collected on January 16, 1995 (3 groundwater samples and 1 field duplicate sample) at the
Olin Corporation's Wilmington, Massachusetts Facility. This review is of Pace Inc.'s
Hampton, New Hampshire laboratory work order number 42817 which contained the
same 3 groundwater samples and 1 field duplicate sample that were analyzed in work
order WL-0069 by Pace Inc. of Westbrook, Maine. The individual analyses were
performed using the following from Methods for Chemical Analysis of Water and Wastes

(MCAWW):

Analytes Methods
chloride and sulfate 300.0
orthophosphate 365.2
sulfide 376.1
ammonia-N 350.2

The findings in this report are based upon a review of sample data and of quality control
(QC) specified by the individual analytical methods and provided by the laboratory. The
quality assurance review was prepared according to EPA Region I Laboratory Data
Validation Functional Guidelines for Evaluating Inorganics Analysis, June 1988, where
applicable.

The support documentation in Appendix B of this report summarizes the specifics of this
review. Appendix B also provides the sample results as reported by the laboratory. The
data summary lists all compounds that were analyzed. Analytical problems are outlined in
the following Findings/Qualifiers section. Other issues which arose which did not warrant
qualification are detailed in the Notes Section.
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FINDINGS/QUALIJFIERS

This data validation report addresses Pace, Inc. work order number 42817 which
contained 4 groundwater samples and 1 field duplicate sample. The data were evaluated
for the following parameters:

data completeness
holding times
data calibration verification
laboratory blank analysis
field blank analysis
matrix spike recoveries
* laboratory duplicates

field duplicates

laboratory control sample results
* detection limit results
+ sample results

4+ * x » +

»

All criteria were met for this parameter.
All criteria were met for this parameter; however, this parameter is discussed in the
Notes Section of this report.

+

The data summary table provided at the end of this report summarizes the validation
recommendations which were based on the following information:

o All sulfate results are estimated because the matrix spike percent recovery (%R) was
below criteria. (Matrix spike results are also discussed in the Notes Section.)

» All sulfate results are estimated because field duplicate precision was not met. Details
are presented on the Field Duplicate Precision Worksheet provided in Appendix B.
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NOTES

The following items were noted during the validation review which did not impact resuii,
or necessitate further qualification of data:

1. The chloride results for samples GW-64-S (S000018/42817-005) and GW-
64-S (S000019/42817-006) were each reported incorrectly as 60 mg/L.. The
correct result for each is 61 mg/lL. The reviewer corrected forms are
included in Appendix B.

2. A quality control report for chloride (page 12) was not complete. Also, the
incorrect laboratory control sample result was reported. The reviewer-

corrected form is included in Appendix B.

3. A matrix spike was not provided by the laboratory for sulfide. All other
laboratory-supplied QC was within acceptance limits.

4. There are no field blank samples associated with this order.

SUMMARY

This review has identified matrix spike %Rs and field duplicate precision as areas of
concern. The reported data are usable as qualified on the data summary table. For
specifics relating to this review, see the attached documentation in Appendix B.
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QUALIFIER CODES

J - The associated value is an estimated quantity.
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DATA SUMMARY TABLE

site Name  [Olin, Wilmington Laboratory [Pace Env. Laboratories 1
Project Number [00-7047-0102 1 Liquid mg/! Case/Order # [a2817 —
Sampling Date(s) [ January 16, 1995 ] Field Duplicates [S000018 and S000019 ]
Sample location [GW-84-S  [GW-84.-S GW-84-D0 GW-82-BR
or description S000018 S000019 $000020 $000011
Sample number  |42817-001 42817-002  §42817-003  §42817-004
-005, -009 -008, -010 -007, -011 -008, -012
Sampling date 1/16/95 1/16/85 1/16/95 1/16/95
unfilt. /filt. filt, filt. filt. filt.
PQL.JComments Field Dup. A [Field Dup. B
Chloride 61 61 190 2100
Sulfate 22 J 17 350 Jl 4700 | J
Orthophosphate
Sulfide
Ammonia-N 0.07 0.07 7.4 98

Merrth, Cresey s

12WL0089.XLS
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REPORT OF LABORATORY ANALYSIS

Lab Nuwber : WL-0069-1
CLIENT: DN CAMERON Report Date: 02/03/9S
QLIN CHEMICALS PO No. : SE-CH-827-VAR-C
51 ERMES STREET
WIILMINGTCN, MA 01887

REFCRT OF ANALYTICAL RESULTS Page 1 of 18
SAMPLE DESCRIPTION MATRIX SAMPLED BY SAMPLED DATE RECEIVED
$000018 Aqueous CLIENT 01/16/95 01/16/95
PARAMETER RESULT WNITS DF *PQL, METHOD ANALYZED BY NOTE:
Aluminum, Dissolved 0.39 mg/L 1.0 0.10 200.7/6010 01/25/95 KW
Arsenic, Dissolved <0.00S mg/L 1.0 0.005 206.2/7060 01/25/95 KW
Barium, Dissolved 0.031 mg/L 1.0 0.005 200.7/6010 01/25/95 KW
Calcium, Dissolved 10 mg/L 1.0 0.050 200.7/6010 01/27/95 KW
Chromium, Dissolved <0.015 mg/L 1.0 0.015 200.7/6010 01/25/95 KW
Chromium, Hexavalent <0.015 mg/L 1.0 0.015 6010 01/18/95 KW 3,¢
Chromium, Trivalent <0.015 mg/L 1.0 0.015 Calculation 01/31/95 GB
Iron, Dissolved 0.10 mg/L 1.0 0.025 200.7/6010 0©1/27/95 KW
Lead, Dissolved <0.00S wg/L 1.0 0.005 239.2/7421 01/26/95 KW .
Magnesium, Dissolved 2.4 mg/L 1.0 0.050 200.7/6010 01/25/95 KW ]
Manganese, Dissolved 0.018 mg/L 1.0 0.005 200.7/6010 01/25/95 KW b]
Potassium, Dissolved 1.3 mg/L 1.0 0.50 200.7/6010 01/27/95 KW ]

* PQL (Practical Quantitation Level) represents laboratory reporting limits and may not reflect sample-
specafic reporting limits. Sample-specific limits are indicated by results ammotated with ‘<' values

(1) Sample Preparation an 01/24/95 by WD using 3010

(2) Sample Preparaticn on 01/23/95 by WD using 3020

(3) sanmple Preparation on 01/17/9S by GFB using 7195

(4) Sample preparation was begun 40 minutes after the expiratiaon of the analytical hold time.

02/03/95%
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INCORPORAYED

ENVIRONMENTAL LABORATORIES

REPORT OF LABORATORY ANALYSIS

CLIENT: DON CAMERON
OLIN CHEMICALS
S1 EAMES STREET
WIIMINGTON, MA 01887

REPCRT OF ANALYTICAL RESULTS

Lab Nurber : WL-0069-1
Report Date: 02/03/95
PO No. : SE-CH-827-VAR-C

Page 2 of 18

SAMPLE DESCRIPTION MATRIX SAMPLED BY SAMPLED DATE RECEIVED
$000018 Aquecus CLIENT 01/16/95 01/16/95
PARAMETER RESULT WNITS DF *PQL.  METHCD ANALYZED BY NOTE

Silicon, Dissolved
/Sodium, Dissolved

3.5 mg/L 1.0
k! ] mg/L 1.0

0.10 200.7/6010 01/30/95 KW
0.10 200.7/6010 01/27/95 KW

* POL (Practical Quantitation Level) represents laboratory reporting limits and may not reflect sample

specific reporting limits. Sample-specific limits are indicated by results ammotated with '<' value:
(1) Sample Preparation cn 01/27/9S by WO using 1010
(2) Sample Preparation on 01/24/95 by WD using 3010

02/03/95
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INCORFOR

ENVIRONMENTAL Lnonnon REPORT OF LABORATORY ANALYSIS

Lab Number : WL-0069-1
CLIENT: DON CAMERON Report Date: 02/03/95
OLIN CHEMICALS PO No. : SE-CH-827-VAR-C
51 EAMES STREET
WILMINGTON, MA 01887

REFCRT OF ANALYTICAL RESULTS Page 3 of 18
SAMPLE DESCRIPTICN MATRTX SAMPLED BY SPAMPLED DATE RECEIVED
5000018 Aquecus CLIENT 01/16/95 01/16/95
PARAMETER RESULT UNITS DF +pQL,. METHCD ANALYZED BY NOTES
Bicarbonate as HOO3 <20 mg/L 1.0 20 APHA 406C 01/17/95 oM
Bromide <2.0 mg/L 1.0 2.0 320.1 01/23/95 NN
Carbnate, as Q03 <20 /L 1.0 20 APHA 406C 01/17/95 M
Nitrate as N, Dissolved 0.17 mg/L 1.0 0.050 353.2 01/17/95 BC
Nitrite as N, Dissolved <0.050 mg/L 1.0 0.050 2353.2 01/17/95 M
Organic Carban, Dissolved (DOC) 5.7 my/L 1.0 1.0 415.1 01/23/95 BC
Phosphorus, Dissolved as P <0.10 mg/L 1.0 0.10 365.4 01/27/95 BC 1
Solids - Filterable Residue (TDS) 140. mg/L 1.0 10 160.1 01/19/95 JF :

* PQL (Practical Quantitation Level) represents laboratory reporting limits and may not reflect sample-
specific reporting limits. Sample-specific limits are indicated by results amnotated with '<' values

(1) Sample Preparation on 01/25/95 by NEN

(2) Sample Preparatiaon on 01/18/95 by JF

02/03/95
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