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1.0 INTRODUCTION 


Under Eastern Area Superfund Technical Assessment and Response Team (START) Contract 

No. EP-S3-05-02, Technical Direction Document (TDD) No. E33-020-09-04-003, U.S. 

Environmental Protection Agency (EPA) Region 3 tasked Tetra Tech EM Inc. (Tetra Tech) to 

assist with assessment activities at the Battlefield Golf Club Fly Ash site in the City of 

Chesapeake, Virginia. The objective of this assessment is to collect groundwater samples from 

monitoring wells to evaluate the quality of groundwater beneath the site. 

This report provides site background information in Section 2.0, describes site activities in 

Section 3.0, summarizes analytical results in Section 4.0, and provides conclusions and 

recommendations in Section 5.0.  References are provided after the text. 

2.0 BACKGROUND 

This section provides background information on the site, including its location, description, and 

history of site activities and investigations.  

2.1 SITE LOCATION 

The Battlefield Golf Club site is located at 1001 South Centerville Turnpike, Chesapeake, 

Virginia (Appendix A, Figure 1, Site Location Map).  The geographic coordinates of the 

approximate center of the site are 36.68982 degrees north latitude and 76.17790 degrees west 

longitude (USGS 1986). The site is surrounded by a mix of residential and agricultural 

properties, bordered to the north by Whittamore Road, to the south by Murray Drive, and to the 

west South Centerville Turnpike. Residential homes are located adjacent to the site to the west 

(along Centerville Pike South), to the south (along Murray Drive) and to the east and southeast 

(along Whittamore Road).     

2.2 SITE DESCRIPTION 

The approximately 217-acre site is the location of the currently active Battlefield Golf Club, 

which opened to the public on October 13, 2007. The course consists of 18 holes built around 

seven man-made lakes.  The original elevation of the property has been altered to create 
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elevations up to 40 feet above sea level (CPM 2002). In addition to the course, a trailer that 

functions as an office/club house and parking area are located on the site (Tetra Tech 2008b). 

The site layout is depicted in Appendix A, Figure 2, Site Layout Map. Prior to development as a 

golf course, the site was utilized for agricultural use.  There are currently 16 monitoring wells 

located on the site. These wells were installed by contractors for Dominion Power.  The well 

construction specifics have not been released to EPA and therefore are not available for inclusion 

in this report. 

3.0 SITE ACTIVITIES 

This section discusses the groundwater sampling performed at the Battlefield Golf Club site 

during the April 2009 assessment completed by Tetra Tech.  The sampling event was conducted 

in accordance with the Final Sampling and Analysis Plan (SAP) for the Battlefield Golf Fly Ash 

Assessment submitted to EPA on April 27, 2009 (Tetra Tech 2009).  Tetra Tech documented site 

activities in accordance with Tetra Tech Standard Operating Procedure (SOP) No. 024, 

“Recording of Notes in Field Logbook” (Tetra Tech 1999e). A copy of the Tetra Tech field 

logbook notes is provided in Appendix B. 

3.1 GROUNDWATER SAMPLING 

On April 30, 2009, Tetra Tech and EPA collected a total of 13 groundwater samples (including 

one duplicate sample) from 12 of the 16 monitoring wells that currently exist on site.  The 

strategy for selecting which monitoring wells to sample was based on the objective of collecting 

and analyzing groundwater located upgradient and downgradient to where fly ash was placed on 

the site. The monitoring wells that were sampled are identified as MW-7A, MW-7B, MW-8A, 

MW-8B, MW-9A, MW-9B, MW-10A, MW-10B MW-11A, MW-11B, MW-12A, and MW-12B.  

Based on groundwater gauging data and an elevation survey of temporary monitoring points 

completed during Tetra Tech’s 2008 assessment and a groundwater elevation map completed by 

a consultant to the City of Chesapeake, the estimated groundwater flow direction in the vicinity 

of the site is to the southeast; therefore, MW-7A and MW-7B are located in locations that are 

upgradient to the remaining monitoring wells and also the fly ash placed on the site (Tetra Tech 

2008, Kimley-Horn).  The monitoring wells present on site were installed in pairs, one installed 

at a shallower depth and one screened at a deeper depth. The screening depths for the 
Battlefield Golf Fly Ash Assessment Tetra Tech EM Inc 
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monitoring wells have not been released to EPA.  Monitoring wells designated with an “A” 

suffix (e.g. MW-7A) denote the shallow wells, monitoring wells designated with a “B” suffix 

(e.g. MW-8B) denote the deeper wells.  Monitoring well depth to water and depth to bottom 

measurements recorded by Tetra Tech prior to well purging and sampling are provided in Table 

1. Monitoring well locations are shown in Appendix A, Figure 3, Monitoring Well Location 

Map. 

TABLE 1 


MONITORING WELL MEASUREMENTS 


Monitoring 
Well 

Identifier 

Depth to 
Bottom 
(feet) 

Depth to 
Water 
(feet) 

Date 

MW-5A 14.34 1.72 4/30/2009 
MW-5B 33.78 1.78 4/30/2009 
MW-6A 15.00 2.20 4/30/2009 
MW-6B 41.82 2.28 4/30/2009 
MW-7A 14.16 3.04 4/30/2009 
MW-7B 41.54 2.39 4/30/2009 
MW-8A 22.00 9.65 4/30/2009 
MW-8B 44.80 9.28 4/30/2009 
MW-9A 22.28 8.28 4/30/2009 
MW-9B 41.78 7.92 4/30/2009 

MW-10A 22.52 9.10 4/30/2009 
MW-10B 37.18 8.73 4/30/2009 
MW-11A 22.64 8.99 4/30/2009 
MW-11B 35.36 8.76 4/30/2009 
MW-12A 22.09 8.48 4/30/2009 
MW-12B 40.60 8.77 4/30/2009 

In addition to the groundwater samples collected from the monitoring wells, two quality 

assurance/quality control (QA/QC) samples were collected including one field blank and one 

equipment rinsate blank sample.  Split samples for all thirteen samples collected by Tetra Tech 

were provided to Randall Morrison of MACTEC, a contractor for Dominion Power.   

Tetra Tech followed the groundwater sampling procedures outlined in Tetra Tech SOP No. 010, 

“Groundwater Sampling” and detailed in the April 27, 2009 SAP prepared for this sampling 

event (Tetra Tech 2000 and 2009). Prior to sampling, each monitoring well was purged of three 
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volumes of water.  Groundwater from the shallower depth (designated as “A”) was purged and 

the subsequent sample was collected using a peristaltic pump.  Groundwater purged and 

collected from the deeper depth monitoring wells (designated with “B”) was collected using a 

stainless steel submersible pump.  During well purging, water quality measurements were 

collected from each location.  Measurements include temperature, specific conductance, 

dissolved oxygen, pH, turbidity, and oxidation-reduction potential and are summarized in Table 

2. Copies of the monitoring well purging forms are provided in Appendix C.  Water quality 

measurements were collected using a YSI water quality meter in accordance with Tetra Tech 

SOPs No. 011, “Field Measurement of Water Temperature,” No. 012, “Field Measurement of 

pH,” No. 013, “Field Measurement of Specific Conductance,” and No. 088, “Field Measurement 

of Water Turbidity” (Tetra Tech 1999c, 1999a, 1999b, 1999d).    

TABLE 2 


GROUNDWATER QUALITY MEASUREMENTS 


Monitoring 
Location 

Temperature 
(Degrees 
Celsius) 

Specific 
Conductance 

(μS/cm) 

Dissolved 
Oxygen 
(mg/L) 

pH 
Oxidation-
Reduction 
Potential 

Turbidity 
(NTU) 

MW-7A 15.43 155 0.17 5.24 121.7 7.5 
MW-7B 17.20 129 3.28 5.96 35.5 790.6 
MW-8A 14.09 1114 0.17 3.92 155.1 1.8 
MW-8B 16.91 271 1.06 6.2 -56 32.5 
MW-9A 14.92 359 0.15 7.05 -94.3 28.1 
MW-9B 16.79 361 1.51 7.41 -75.9 354.4 

MW-10A 15.21 695 0.14 6.81 -100.5 28.1 
MW-10B 18.71 584 1.70 7.30 -84.3 201.2 
MW-11A 14.72 502 0.16 6.20 21.7 15.5 
MW-11B 17.65 665 1.82 6.84 -49.3 679.3 
MW-12A 14.47 380 0.18 5.71 57.9 2.7 
MW-12B 16.13 514 4.44 6.35 -7.2 1917.4 

Notes: 
μS/cm = Microsiemens per centimeter  °C = Degrees Celsius 
mg/L = Milligrams per liter  MW = Monitoring well 
NTU = Nephelometric turbidity unit 

After purging and collecting water quality measurements from each well, samples were collected 

by pumping groundwater directly into two certified-clean, labeled, 32-ounce nalgene high-

density, polyethylene wide-mouthed containers.  The water samples were then preserved with 

nitric acid. Dedicated tubing and nitrile gloves were used during sampling.  Nondedicated 
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equipment used during sample collection (e.g. stainless steel submersible pump) was 

decontaminated between each use in accordance with Tetra Tech SOP No. 002, “General 

Equipment Decontamination” (Tetra Tech 1999f).  The groundwater samples were submitted to 

a laboratory assigned under EPA’s Contract Laboratory Program (CLP) for Target Analyte List 

(TAL) metals and boron analysis.        

Table 3 summarizes the sample identifiers, laboratory identifiers, purge volume, sampling dates 

and times, and analytical methods for groundwater samples collected during the Battlefield Golf 

Club Fly Ash assessment. 

TABLE 3 


GROUNDWATER SAMPLING SUMMARY 


Sample 
Identifier 

CLP 
Identifier 

Purge 
Volume 
(gallons) 

Sample 
Date 

Collection 
Time Analysis 

BG0904-MW-7A MC0153 3.5 4/30/2009 0825 TAL metals (Total) 
and boron 

BG0904-MW-7B MC0154 19 4/30/2009 0830 TAL metals (Total) 
and boron 

BG0904-MW-8A MC0155 2.5 4/30/2009 1030 TAL metals (Total) 
and boron 

BG0904-MW-8B 
(Dupl. of MW-8BD) MC0156 17 4/30/2009 1040 TAL metals (Total) 

and boron 
BG0904-MW-8BD 
(Dupl. of MW-8B) MC0157 17 4/30/2009 1040 TAL metals (Total) 

and boron 

BG0904-MW-9A MC0158 4 4/30/2009 1210 TAL metals (Total) 
and boron 

BG0904-MW-9B MC0183 16.4 4/30/2009 1155 TAL metals (Total) 
and boron 

BG0904-MW-10A MC0146 4 4/30/2009 1335 TAL metals (Total) 
and boron 

BG0904-MW-10B MC0 14 4/30/2009 1335 TAL metals (Total) 
and boron 

BG0904-MW-11A MC0149 4 4/30/2009 1440 TAL metals (Total) 
and boron 

BG0904-MW-11B MC0150 13 4/30/2009 1435 TAL metals (Total) 
and boron 

BG0904-MW-12A MC0151 4 4/30/2009 1625 TAL metals (Total) 
and boron 
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TABLE 3 


GROUNDWATER SAMPLING SUMMARY (CONTINUED) 


Sample 
Identifier 

CLP 
Identifier 

Purge 
Volume 

Sample 
Date 

Collection 
Time Analysis 

BG0904-MW-12B MC0152 15.5 4/30/2009 1620 TAL metals (Total) 
and boron 

BG0904-FB MC0152 NA 5/1/2009 0900 TAL metals (Total) 
and boron 

BG0904-RB MC02L4 NA 5/1/2009 0935 TAL metals (Total) 
and boron 

Notes: 
“A” = Sample collected from shallower screened well BG0904 = Battlefield Golf April 2009 
Assessment “B” = Sample collected from deeper screened well CLP = Contract Laboratory 
Program 
“D” = Duplicate sample FB = Field Blank 
GW = Groundwater sample MW = Monitoring well 
NA = Not applicable RB = Rinsate Blank 
TAL = Target analyte list 

3.2 SAMPLE MANAGEMENT 

Samples were handled and packaged in accordance with the Tetra Tech SOP No. 019, 

“Packaging and Shipping Samples” (Tetra Tech 2008a) and with the Tetra Tech “Quality 

Assurance Project Plan (QAPP) for START” (Tetra Tech 2006).  All shipping containers were 

properly labeled with EPA chain-of-custody seals and delivered with signed chain-of-custody 

forms and appropriate hazard warnings for laboratory personnel.  Samples were submitted to A4 

Scientific, Inc. under CLP case number 38507 for inorganic analysis on May 5, 2009.  Copies of 

the inorganic traffic report and chain of custody records are provided in Appendix D.  All 

samples were preserved and kept on ice during delivery to the assigned laboratory. 

4.0 ANALYTICAL RESULTS 

This section summarizes analytical results for the on-site monitoring well samples collected 

during the Battlefield Golf Club Fly Ash Assessment site in April 2009.   

A summary of the analytical data for the monitoring well samples is included in Appendix E.  

The CLP analytical data package is provided as an attachment to this report.  Data were qualified 
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as part of laboratory QC procedures during data validation by the EPA Region 3 Office of 

Analytical Services and Quality Assurance Branch. 

Tetra Tech compared the monitoring well groundwater sample analytical data to EPA Maximum 

Contaminant Levels (MCL) established for public drinking water systems (EPA 2008).  Of the 

12 monitoring wells sampled on the Battlefield Golf property, only one groundwater sample had 

a compound that exceeded the established MCL.  Beryllium was detected in sample BG0904­

MW-8A (CLP sample # MC0155) at a concentration of 9.9 micrograms per liter (μg/L), which is 

above the EPA established MCL for beryllium of  4 μg/L. The beryllium result was “J” 

qualified, indicating that the analyte is present, but that the result may not be accurate or precise.  

Beryllium was not detected above the laboratory contract required quantitation limit of 1 μg/L in 

any of the other samples analyzed.  No other monitoring well samples exceeded the MCLs for 

any detected analyte. 

The groundwater results reported for the shallow and deep downgradient wells (MW-8, MW-9, 

MW-10, MW-11, MW-12) were also compared to the results reported for MW-7.  Based on 

groundwater flow gradient maps, MW-7 is located in an upgradient location relative to the 

remaining monitoring wells and areas where fly ash was placed.  Manganese was the only 

analyte detected in all of the shallow downgradient monitoring wells (81.7 µg/L to 718 µg/L) 

three times or greater than the level detected in MW-7 (19.4 µg/L).  Boron was the only analyte 

detected in all of the deeper downgradient wells (33.3 µg/L to 97.4 µg/L) three times or greater 

than the level reported in the upgradient well (6.1 µg/L). 

5.0 CONCLUSION 

The laboratory results indicated that detectable concentrations of TAL metals were present at all 

monitoring well sample locations.  The following total metals: arsenic, barium, beryllium, 

cadmium, chromium, cobalt, lead, manganese, nickel, vanadium, and zinc were detected.  Boron 

was also present at all monitoring well sample locations.  Beryllium was detected in one sample 

at a concentration that exceeded the EPA MCL established for beryllium.  Beryllium was not 

detected in any of the other samples collected.  The results of this sampling event indicated that 

manganese levels were elevated in shallow downgradient monitoring wells and boron levels 

were elevated in the deeper downgradient monitoring wells.    
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Based on the analytical data, Tetra Tech recommends that the groundwater beneath the site be 

sampled and analyzed for TAL metals and boron on a quarterly or semi-annual basis to 

determine if TAL metals and boron concentrations in groundwater are increasing, decreasing or 

remaining constant.  Tetra Tech also recommends that all 16 monitoring well clusters be sampled 

to provide additional analytical data on the upgradient, background levels of metals in 

groundwater in the vicinity of the site. Finally, Tetra Tech recommends that all of the 

monitoring wells are surveyed so that groundwater gradient maps may be generated based on the 

monitoring wells that currently exist on the site. 
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Figure 2 
Site Layout Map 
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Figure 3 
Monitoring Well Location Map 

0 500 1,000 
Feet 

Legend 
Monitoring well 

Site boundary 



 
 

  

  
  

 
 

  
    

   

  

   
 

 
  

 

 

 

 

 

 
 

  

 

 

  

 

 
 

  

 

 

 

 

����  

���� 

����  

����  

����  

����  

���� 

���� 

Murray Dr 

Whittamore Rd 

C
entervi lle

Turnpike
South 

Blue Ridge Rd.Fe
nt

re
ss

Lo
op

 

Etheridge Manor Blvd 

Ra
ilr

oa
d

tra
ck

s 

C
en

te
rv

ille
Tu

rn
pi

ke
So

ut
h 

W
ilc

he
r R

d.
 

B
on

ne
y

R
d.

 

5A 
5B 

6A 
6B 

TDD No. E33-020-06-07-008 
EPA Contract No. EP-S3-05-02 

Battlefield Golf Club Fly Ash Assessment 
Chesapeake, Virginia 

Figure 4 
Monitoring Well Sampling Results Map 

Inorganic Analytical Data 
Map created on June 11, 2009 by D Call 

Source  Modified from DigitalGlobe aerial photography, January 1, 2009 
Notes  All sampling results given in μg/L  Sampling results in yellow indicate 
that results exceeded Maximum Contaminant Limit (MCL) for that analyte 
* Data qualifiers are given after sampling results 
+ R esult reported from diluted analysis 
J Analyte present  Reported value may not be accurate or precise 
K  Analyte present  Reported value may be biased high  Actual value is 
expected to be lower 
L  Analyte present  Reported value may be biased low  Actual value is 
expected to be higher 
UJ  Not detected, quantitiation limit may be inaccurate or imprecise 
UL  Not detected, quantitation limit is probably higher 

Legend 
�� Monitoring well 

Site boundary 

ANALYTE MCL 
ARSENIC 10 
BARIUM 2000 

BERYLLIUM 4 
CADMIUM 5 

CHROMIUM NS 
COBALT NS 

LEAD 15 
MANGANESE NS 

NICKEL NS 
VANADIUM NS 

ZINC NS 
BORON NS 

MCLs are given in μg/L 
NS  No MCL Standard 

0 500 1,000 
Feet 

�  

ANALYTE Result * ANALYTE Result * 
ARSENIC 4 1 ARSENIC 1 3+ B 
BARIUM 67 3 BARIUM 17 2+ J 
COBALT 3 3 MANGANESE 121+ J 

MANGANESE 19 4 J NICKEL 0 66+ J 
NICKEL 2 5 L ZINC 5 8+ B 

ZINC 6 1 B BORON 6 1+ J 
BORON 13 6 K 

MW-7A MW-7B 

ANALYTE Result * 
BARIUM 31 2+

MANGANESE 164+ J 
ZINC 1 8+ B 

BORON 42 6+ K 

MW-9A

ANALYTE Result * ANALYTE Result * 
ARSENIC 1 4+ B ARSENIC 0 99+ B 
BARIUM 10 2+ J BARIUM 22 6+ 

MANGANESE 81 7+ J MANGANESE 137+ J 
BORON 16 8+ K NICKEL 0 88+ J

 ZINC 3 8+ B 
BORON 83 0+ K 

MW-11BMW-11A 

ANALYTE Result * 

BA

RIUM 14 0+ J 
CHROMIUM 1 6+ J 

MANGANESE 56 1+ J 
NICKEL 1 8+ J 

ZINC 4 9+ B 
BORON 77 9+ K 

MW

-9B 

ANALYTE Result * ANALYTE Result * 
ARSENIC 0 67 B BARIUM 8 3+ J 
BARIUM 12 5 MANGANESE 66 3+ J 
COBALT 0 66 J ZINC 1 7+ B 

MANGANESE 205 J BORON 97 4+ K 
ZINC 1 1 B 

BORON 24 5 J 

MW-10BMW-10A 

ANALYTE Result * ANALYTE Result * 
ARSENIC 3 4+ B ARSENIC 1 6 B 
BARIUM 25 8+ BARIUM 23 7 
COBALT 0 99+ J CHROMIUM 0 66 J 

MANGANESE 113+ J MANGANESE 98 0 J 
NICKEL 4 0+ L NICKEL 0 39 J 

ZINC 9 7+ B ZINC 4 2 B 
BORON 6 7+ J BORON 44 2 J 

MW-12BMW-12A 

ANALYTE Result * ANALYTE Result * 
ARSENIC 4 1 J BARIUM 18 8+ J 
BARIUM 11 9 J MANGANESE 261+ J 

BERYLLIUM 9 9 J NICKEL 0 86+ J 
CADMIUM 0 87 J ZINC 12 2+ B 

CHROMIUM 2 0 J BORON 35 0+ K 
COBALT 258 J 

LEAD 0 51 J 
MANGANESE 718 J ANALYTE Result * 

NICKEL 297 J BARIUM 17 1+ J 
VANADIUM 4 5 J MANGANESE 259+ J 

ZINC 267 J NICKEL + UL 
BORON 12 8 J ZINC 11 1+ B 

BORON 33 3+ K

 MW 8BD (dup of MW 8B) 

MW 8B (dup of MW 8BD)MW-8A 



 

 
APPENDIX B 


FIELD LOGBOOK NOTES 




(b) (6)(b) (6)



(b) (6)(b) (6)(b) (6)
(b) (6)(b) (6)(b) (6)
(b) (6)(b) (6)(b) (6)

(b) (6)(b) (6)
(b) (6)(b) (6)
(b) (6)(b) (6)(b) (6)

(b) (6)(b) (6)



(b) (6)(b) (6)

(b) (6)

(b) (6)
(b) (6)(b) (6)
(b) (6)(b) (6)
(b) (6)(b) (6)

(b) (6)
(b) (6)
(b) (6)
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MONITORING WELL PURGING FORMS 






























 

 
APPENDIX D 


INORGANIC TRAFFIC REPORT AND CHAIN OF CUSTODY RECORDS 




  
 

  

 

 

 

 

USEPA Contract Laboratory Program 
Inorganic Traffic Report & Chain of Custody Record 

Case No: 
DAS No: 

38507 R 
Region: 
Project Code: 
Account Code: 
CERCLIS ID: 
Spill ID: 
Site Name/State: 
Project Leader: 
Action: 
Sampling Co: 

3 

CT 4554 

VAN000306614 
ALM 
Battlefield Golf - April 2009/VA 
Ken Eden 

Tetra Tech EMI 
Removal Assessment 

857499683000 
FedEx 
5/4/2009 

Shipped to: 

Airbill: 
Carrier Name: 

Date Shipped: 

A4 Scientific 
1544 Sawdust Road, 
Suite 505 
The Woodlands TX 77380 
(281) 292-5277 

Chain of Custody Record Sampler 
Signature: 

Relinquished By (Date / Time) Received By (Date / Time) 

1 

2 

3 

4 

INORGANIC 
SAMPLE No. 

MATRIX/ 
SAMPLER 

CONC/ 
TYPE 

ANALYSIS/ 
TURNAROUND 

TAG No./ 
PRESERVATIVE/ Bottles 

STATION 
LOCATION 

SAMPLE COLLECT 
DATE/TIME 

ORGANIC 
SAMPLE No. 

QC 
Type 

MC0146 Ground Water/ 
Ken Eden 

L/G Metals+BO (7) 510 (HNO3) (1) BG0904-MW-10A S: 4/30/2009 13:35 --

MC0147 Ground Water/ 
Ken Eden 

L/G Metals+BO (7) 512 (HNO3) (1) BG0904-FB S: 5/1/2009 9:00 Field Blank 

MC0148 Ground Water/ 
Ken Eden 

L/G Metals+BO (7) 513 (HNO3) (1) BG0904-MW-10B S: 4/30/2009 13:35 --

MC0149 Ground Water/ 
Ken Eden 

L/G Metals+BO (7) 514 (HNO3) (1) BG0904-MW-11A S: 4/30/2009 14:40 --

MC0150 Ground Water/ 
Ken Eden 

L/G Metals+BO (7) 515 (HNO3) (1) BG0904-MW-11B S: 4/30/2009 14:35 --

MC0151 Ground Water/ 
Ken Eden 

L/G Metals+BO (7) 516 (HNO3) (1) BG0904-MW-12A S: 4/30/2009 16:25 --

MC0152 Ground Water/ 
Ken Eden 

L/G Metals+BO (7) 517 (HNO3) (1) BG0904-MW-12B S: 4/30/2009 16:20 --

MC0153 Ground Water/ 
Ken Eden 

L/G Metals+BO (7) 518 (HNO3) (1) BG0904-MW-7A S: 4/30/2009 8:25 --

MC0154 Ground Water/ 
Ken Eden 

L/G Metals+BO (7) 519 (HNO3) (1) BG0904-MW-7B S: 4/30/2009 8:30 --

MC0155 Ground Water/ 
Ken Eden 

L/G Metals+BO (7) 521 (HNO3) (1) BG0904-MW-8A S: 4/30/2009 10:30 --

MC0156 Ground Water/ 
Ken Eden 

L/G Metals+BO (7) 522 (HNO3) (1) BG0904-MW-8B S: 4/30/2009 10:40 --

Shipment for Case 
Complete? N 

Sample(s) to be used for laboratory QC: Additional Sampler Signature(s): Chain of Custody Seal Number: 

Analysis Key: 

Metals+BO = ICP Metals + BORON Total, Metals+BOd = ICP Metals + BORON Dissolved 

MC0183 

Shipment Iced?Concentration: L = Low, M = Low/Medium, H = High Type/Designate: Composite = C, Grab = G 

TR Number: 3-510515489-050109-0001 REGION COPYPR provides preliminary results. Requests for preliminary results will increase analytical costs. 
Send Copy to: :  F2V5.1.047 Page 1 of 2 

 
(b) (4)(b) (4)(b) (4)(b) (4)(b) (4)(b) (4)(b) (4)(b) (4)(b) (4)(b) (4)(b) (4)(b) (4)(b) (4)

(b) (4)
(b) (4)(b) (4)(b) (4)(b) (4)



  
 

  

 

 

 

 

USEPA Contract Laboratory Program 
Inorganic Traffic Report & Chain of Custody Record 

Case No: 
DAS No: 

38507 R 
Region: 
Project Code: 
Account Code: 
CERCLIS ID: 
Spill ID: 
Site Name/State: 
Project Leader: 
Action: 
Sampling Co: 

3 

CT 4554 

VAN000306614 
ALM 
Battlefield Golf - April 2009/VA 
Ken Eden 

Tetra Tech EMI 
Removal Assessment 

857499683000 
FedEx 
5/4/2009 

Shipped to: 

Airbill: 
Carrier Name: 

Date Shipped: 

A4 Scientific 
1544 Sawdust Road, 
Suite 505 
The Woodlands TX 77380 
(281) 292-5277 

Chain of Custody Record Sampler 
Signature: 

Relinquished By (Date / Time) Received By (Date / Time) 

1 

2 

3 

4 

INORGANIC 
SAMPLE No. 

MATRIX/ 
SAMPLER 

CONC/ 
TYPE 

ANALYSIS/ 
TURNAROUND 

TAG No./ 
PRESERVATIVE/ Bottles 

STATION 
LOCATION 

SAMPLE COLLECT 
DATE/TIME 

ORGANIC 
SAMPLE No. 

QC 
Type 

MC0157 Ground Water/ 
Ken Eden 

L/G Metals+BO (7) 523 (HNO3) (1) BG0904-MW-8BD S: 4/30/2009 10:45 eld Duplicate of BG0904-MW-8 

MC0158 Ground Water/ 
Ken Eden 

L/G Metals+BO (7) 524 (HNO3) (1) BG0904-MW-9A S: 4/30/2009 12:10 --

MC0160 Ground Water/ 
Ken Eden 

L/G Metals+BO (7) 527 (HNO3) (1) BG0904-RB S: 5/1/2009 9:35 Rinsate Blank 

MC0175 Ground Water/ 
Ken Eden 

L/G Metals+BOd (7) 556 (HNO3) (1) BG0904-FBF S: 5/1/2009 9:00 Field Blank 

MC0176 Ground Water/ 
Ken Eden 

L/G Metals+BOd (7) 557 (HNO3) (1) BG0904-RBF S: 5/1/2009 9:35 Rinsate 

MC0183 Ground Water/ 
Ken Eden 

L/G Metals+BO (7) 569 (HNO3), 570 (HNO3) 
(2) 

BG0904-MW-9B S: 4/30/2009 11:55 --

Shipment for Case 
Complete? N 

Sample(s) to be used for laboratory QC: Additional Sampler Signature(s): Chain of Custody Seal Number: 

Analysis Key: 

Metals+BO = ICP Metals + BORON Total, Metals+BOd = ICP Metals + BORON Dissolved 

MC0183 

Shipment Iced?Concentration: L = Low, M = Low/Medium, H = High Type/Designate: Composite = C, Grab = G 

TR Number: 3-510515489-050109-0001 REGION COPYPR provides preliminary results. Requests for preliminary results will increase analytical costs. 
Send Copy to: :  F2V5.1.047 Page 2 of 2 

 
(b) (4)(b) (4)(b) (4)(b) (4)(b) (4)(b) (4)(b) (4)(b) (4)(b) (4)(b) (4)(b) (4)(b) (4)(b) (4)

(b) (4)
(b) (4)(b) (4)(b) (4)(b) (4)



 

 
APPENDIX E 


DATA SUMMARY TABLE 




                
     
   

            
            
      

      
         
             

                             
   

               
               
                
      

Battlefield Golf Club Site Page 1 of 2 
Summary of Monitoring Well Sampling Inorganic Analytical Data 

Total Metals 

Laboratory 
Case # 
SDG 

Date Sampled : 
Time Sampled : 
Dilution Factor : 

Sample Number : 
Sampling Location : (Prefix : BG0904-)
 Field QC :
 Matrix : 

Units : 

MC0153
 MW-7A

 Water
 ug/L
A4 
38507 
MC0146 

4/30/2009
 08:25
 1.0

 MC0154
 MW-7B

 Water
 ug/L
A4 
38507 
MC0146 

4/30/2009
 08:30
 2.0 / 1.0

 MC0155
 MW-8A

 Water
 ug/L
A4 
38507 
MC0146 

4/30/2009
 10:30
 1.0

 MC0156
 MW-8B
 Dup of MC0157
 Water
 ug/L
A4 
38507 
MC0146 

4/30/2009
 10:40
 2.0 / 1.0

 MC0157
 MW-8BD 

Dup of MC0156
 Water
 ug/L
A4 
38507 
MC0146 

4/30/2009
 10:45
 2.0 / 1.0

 MC0158
MW-9A 

Water
 ug/L
A4 
38507 
MC0146 

4/30/2009
 12:10
 2.0 / 1.0

 MC0183
MW-9B

 Water
 ug/L
A4 
38507 
MC0146 

4/30/2009
 11:55
 2.0 / 1.0

 MC0146
 MW-10A

 Water
 ug/L 
A4 
38507 
MC0146
 4/30/2009
 13:35
 1.0

 ANALYTE CRQL MCL Result Flag Result Flag Result Flag Result Flag Result Flag Result Flag Result Flag Result Flag

 ANTIMONY 2 6 +  UJ + + + + 
*ARSENIC 1 10 4.1 1.3+ B 4.1 J + + + + 0.67 B
 BARIUM 10 2000 67.3 17.2+ J 11.9 J 18.8+ J 17.1+ J 31.2+ 14.0+ J 12.5 

BERYLLIUM 1 4 + 9.9 J + + + +  UJ 
*CADMIUM 1 5 + 0.87 J + + + +  UJ 
*CHROMIUM 2 NS  UL +  UL 2.0 J +  UL +  UL +  UL 1.6+ J  UJ

 COBALT 1 NS 3.3 + 258 J + + + + 0.66 J
 COPPER 2 1300  UL +  UL  UJ +  UL +  UL +  UL +  UL  UJ 
*LEAD 1 15* + 0.51 J + + + +

 MANGANESE 1 NS 19.4 J 121+ J 718 J 261+ J 259+ J 164+ J 56.1+ J 205 J
 MERCURY 0.2 2 
*NICKEL 1 NS 2.5 L 0.66+ J 297 J 0.86+ J +  UL +  UL 1.8+ J  UJ

 SELENIUM 5 50 +  UJ + + + +  UJ

 SILVER 1 NS +  UJ + + + +  UJ

 THALLIUM 1 2 +  UJ + + + +

 VANADIUM 5 NS  UL +  UL 4.5 J +  UL +  UL +  UL +  UL  UJ

 ZINC 2 NS 6.1 B 5.8+ B 267 J 12.2+ B 11.1+ B 1.8+ B 4.9+ B 1.1 B
 BORON 7 NS 13.6 K 6.1+ J 12.8 J 35.0+ K 33.3+ K 42.6+ K 77.9+ K 24.5 J 
CRQL = Contract Required Quantitation Limit *Action Level Exists 
To calculate sample quantitation limits: (CRQL * Dilution Factor) 
Prefix : All sample locations are prefixed BG0904-

+  = Result reported from diluted analysis. 
J= Analyte present. Reported value may not be accurate or precise 
K= Analyte present. Reported value may be biased high. Actual value is expected to be lower. 
L= Analyte present. Reported value may be biased low. Actual value is expected to be higher. 
UJ= Not detected, quantitiation limit may be inaccurate or imprecise. 
UL= Not detected, quantitation limit is probably higher 
MCL = Maximum Contaminant Level 
NS = No MCL standard 
Result in Bold font = Compound concentration exceeded MCL



                
     

           
               
               

      
              

         
             

    
                   

      
               
               
                

         

        

Battlefield Golf Club Site Page 2 of 2 
Summary of Monitoring Well Sampling Inorganic Analytical Data 

Total Metals 

Laboratory 
Case # 
SDG 

Units : 

Date Sampled : 
Time Sampled : 
Dilution Factor : 

Sample Number : 
Sampling Location : (Prefix : BG0904-)
 Field QC :
 Matrix : 

MC0148
 MW-10B

 Water
 ug/L

 4/30/2009
 13:35
 2.0 / 1.0

 MC0149
 MW-11A

 Water
 ug/L
A4 
38507 
MC0146 

4/30/2009
 14:40
 2.0 / 1.0

 MC0150
 MW-11B

 Water
 ug/L
A4 
38507 
MC0146 

4/30/2009
 14:35
 2.0 / 1.0

 MC0151
 MW-12A

 Water
 ug/L
A4 
38507 
MC0146 

4/30/2009
 16:25
 2.0 / 1.0

 MC0152
 MW-12B

 Water
 ug/L
A4 
38507 
MC0146 

4/30/2009
 16:20
 1.0

 MC0147
 FB 

Field Blank
 Water
 ug/L
A4 
38507 
MC0146 

5/1/2009
 09:00
 1.0

 MC0160
RB
 Rinsate Blank
 Water
 ug/L 
A4 
38507 
MC0146
 5/1/2009
 09:35
 1.0

 ANALYTE CRQL MCL Result Flag Result Flag Result Flag Result Flag Result Flag Result Flag Result Flag

 ANTIMONY 2 6 + + + + 
*ARSENIC 1 10 + 1.4+ B 0.99+ B 3.4+ B 1.6 B 0.47 J
 BARIUM 10 2000 8.3+ J 10.2+ J 22.6+ 25.8+ 23.7 

BERYLLIUM 1 4 + + + +  UJ 
*CADMIUM 1 5 + + + +  UJ 
*CHROMIUM 2 NS +  UL +  UL +  UL +  UL 0.66 J  UL  UL

 COBALT 1 NS + + + 0.99+ J  UJ

 COPPER 2 1300 +  UL +  UL +  UL +  UL  UJ  UL  UL 
*LEAD 1 15* + + + +

 MANGANESE 1 NS 66.3+ J 81.7+ J 137+ J 113+ J 98.0 J 0.53 J
 MERCURY 0.2 2 
*NICKEL 1 NS +  UL +  UL 0.88+ J 4.0+ L 0.39 J  UL  UL

 SELENIUM 5 50 + + + +  UJ

 SILVER 1 NS + + + +  UJ

 THALLIUM 1 2 + + + +

 VANADIUM 5 NS +  UL +  UL +  UL +  UL  UJ  UL  UL

 ZINC 2 NS 1.7+ B +  UL 3.8+ B 9.7+ B 4.2 B 1.5 J 2.9 L
 BORON 7 NS 97.4+ K 16.8+ K 83.0+ K 6.7+ J 44.2 J 
CRQL = Contract Required Quantitation Limit *Action Level Exists 
To calculate sample quantitation limits: (CRQL * Dilution Factor) 
Prefix : All sample locations are prefixed BG0904-

+  = Result reported from diluted analysis. 
J= Analyte present. Reported value may not be accurate or precise 
K= Analyte present. Reported value may be biased high. Actual value is expected to be lower. 
L= Analyte present. Reported value may be biased low. Actual value is expected to be higher. 
UJ= Not detected, quantitiation limit may be inaccurate or imprecise. 
UL= Not detected, quantitation limit is probably higher 
MCL = Maximum Contaminant Level 
NS = No MCL standard 
Result in Bold font = Compound concentration exceeded MCL



 

 

ATTACHMENT 

ANALYTICAL DATA PACKAGE 






(b) (4)(b) (4)
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(b) (6) (b) (6)

(b) (6) (b) (6)
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(b) (6)

(b) (6)

(b) (6)(b) (6)

(b) (6)(b) (6)(b) (6)

(b) (6)(b) (6)

(b) (4)(b) (4)(b) (4)(b) (4)(b) (4)(b) (4)(b) (4)(b) (4)(b) (4)(b) (4)(b) (4)(b) (4)(b) (4)
(b) (4)

(b) (4)(b) (4)(b) (4)(b) (4)



(b) (4)(b) (4)(b) (4)(b) (4)(b) (4)(b) (4)(b) (4)(b) (4)(b) (4)(b) (4)(b) (4)(b) (4)(b) (4)
(b) (4)(b) (4)

(b) (4)(b) (4)(b) (4)(b) (4)



(b) (4)(b) (4)
(b) (4)(b) (4)(b) (4)(b) (4)(b) (4)(b) (4)(b) (4)(b) (4)(b) (4)(b) (4)(b) (4)(b) (4)(b) (4)(b) (4)(b) (4)(b) (4)(b) (4)(b) (4)







(b) (4)(b) (4)(b) (4)

(b) (4)(b) (4)

(b) (4)
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(b) (4)(b) (4) (b) (4)(b) (4)(b) (4)(b) (4)



The Laboratory shall include the Modification Reference Number 1621.0 on each hardcopy 
data form under the "NRAS No:" header appearing on each form as well as the "NRAS 
No." field on the Record type 21 of the electronic deliverable (if diskette deliverable is 
required). The Laboratory shall also document the Modification Reference Number and 
Solicitation Number on the SDG Coversheet. 

ClarificationslRevisions to the RFQ for Modified Analysis: 

Laboratory Name: 
Laboratory Comments: 

~btb 

h/r-l~-"fPage 3 of5 
1621.0 




