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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.

20 BACKGROUND

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

history of site activities and investigations.

21 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

Battlefield Golf Fly Ash Assessment Tetra Tech EM Inc
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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 SITEACTIVITIES

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 1999¢e). 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 Depth to | Depthto
Well Bottom Water Date

Identifier (feet) (feet)

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

Battlefield Golf Fly Ash Assessment Tetra Tech EM Inc
Draft Trip Report TDD No. E33-020-09-047-003
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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
- Temperature Specific Dissolved Oxidation- -
MLOOT;%:)'QQ (DFe)grees Conguctance Oxygen pH Reduction Tt’,\rll.)rlgl)ty
Celsius) (nS/cm) (mg/L) Potential
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 1.51 741 -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 21.7 155
MW-11B 17.65 665 1.82 6.84 -49.3 679.3
MW-12A 14.47 380 0.18 571 57.9 2.7
MW-12B 16.13 514 4.44 6.35 -7.2 1917.4
Notes:

uS/cm = Microsiemens per centimeter
mg/L = Milligrams per liter
NTU = Nephelometric turbidity unit

°C = Degrees Celsius
MW = Monitoring well

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

Tetra Tech EM Inc
TDD No. E33-020-09-047-003
Page 4 of 9
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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

Purge

Sample CLP Vol Sample | Collection Analvsic
Identifier Identifier | YOUMe Date Time y
(gallons)

BGOYO4-MW-TA | MCOI53 | 35 | 4/30/2000 | oges | |ALmetals (Total)
and boron

BGO904-MW-7B | MCO154 | 19 | 4/30/2009 | o830 | AL metals (Total
and boron

BGOYO4-MW-8A | MCOIS5 | 25 | 4/30/2000 | 1030 | AL metals (Total
and boron

BG0904-MW-8B TAL metals (Total)
(Oupl. of MW.-gBD) | MC0156 17 | 4/30/2009 | 1040 e

BG0904-MW-8BD TAL metals (Total)
(Oupl. of MW-g8) | MC0157 17 | 4/30/2009 | 1040 e

BG0904-MW-9A | MC0158 4 | 4302000 | 1210 | TAL Mmetals (Total)
and boron

BGOY0O4-MW-9B | MCO183 | 164 | 4/30/2000 | 1155 | AL metals (Total)
and boron

BGO904-MW-10A | MCO0146 4 | 4302000 | 1335 | TAL metals (Total)
and boron

BG0904-MW-10B |  MCO 14 | 4302000 | 1335 | [ALmetals (Total)
and boron

BGO904-MW-11A | MC0149 4 | 4302000 | 1440 | TALMmetals (Total
and boron

BG0904-MW-11B | MCO0150 13 | 4302000 | 1435 | |ALmetals (Total)
and boron

BGO904-MW-12A | MCO0151 4 | 4302000 | 1625 | TALmetals (Total
and boron

Battlefield Golf Fly Ash Assessment

Draft Trip Report
June 19, 2009

Tetra Tech EM Inc

TDD No. E33-020-09-047-003
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TABLE 3
GROUNDWATER SAMPLING SUMMARY (CONTINUED)

Sample CLP Purge Sample | Collection Analvsis
Identifier Identifier | Volume Date Time y

BGO904-MW-12B | MCO152 | 155 | 4/30/2000 | 1620 | 'ALMmetals (Total

and boron
BG0904-FB MC0152 | NA | 51/2000 | ogop | AL metals (Total)

and boron
BG0904-RB MCO2L4 | NA | 5/1/2000 | 0935 | TAL metals (Total

and boron

Notes:

“A” = Sample collected from shallower screened well
Assessment “B” = Sample collected from deeper screened well

Program
“D” = Duplicate sample

GW = Groundwater sample

NA = Not applicable

TAL = Target analyte list

3.2 SAMPLE MANAGEMENT

BG0904 = Battlefield Golf April 2009

CLP = Contract Laboratory

FB = Field Blank
MW = Monitoring well
RB = Rinsate Blank

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 20009.

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

Tetra Tech EM Inc
TDD No. E33-020-09-047-003
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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 (ug/L), which is
above the EPA established MCL for beryllium of 4 ug/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 ug/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 pg/L to 718 pg/L)
three times or greater than the level detected in MW-7 (19.4 ug/L). Boron was the only analyte
detected in all of the deeper downgradient wells (33.3 pg/L to 97.4 pg/L) three times or greater
than the level reported in the upgradient well (6.1 pg/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.

Battlefield Golf Fly Ash Assessment Tetra Tech EM Inc
Draft Trip Report TDD No. E33-020-09-047-003
June 19, 2009 Page 7 of 9



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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APPENDIX C

MONITORING WELL PURGING FORMS
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l% TETRATECH

Monitoring Well Purging Form

WELL ID: M T?'/Jr MasA

compaNY: _ TrEMT conTain: (B3 -No witHweLLs): _ MW-IP pwss
CLIENT: HISTORICALLY DRY: YES - KO
PROJECT: \Z'l’/ﬁ’ DEDICATED PUMP: YES ¢FIO>
LOCATION:
COMMENTS:
WELL OBSERVATIONS

CASING & LID:(OK)- DAMAGED —NO LID LOCKED: GES—-NO  WELL DIAMETE@ 4~ 6 — OTHER:
MEASURING POINT: TIC <TOC2 GRS TUBING: OK — DAMAGED — OTHER: ___ pe

PURGING CALCULATIONS

(A) DEPTH TO WELL BOTTOM: JY |4 FT  (E) CASING VOLUME (C x D): L35 GAL
(B) DEPTH TO WATER: 2, pY FT  (F) VOLUMES TO BE PURGED:

(C) WATER COLUMN HEIGHT (A-B): _ []-{ & FT .2

(D) CASING VOLUME FACTOR: . [L_ GPE (G) TOTAL PURGE VOLUME (E x F): GAL

CASING FACTOR (GPF FOR INCHES) = 0.041(WELL DIAMETER)2
27=0.16; 4"=0.65. 8"=1.47: 8"=2.61 GPF

PURGING INFORMATION

PURGING METHOD: GRUNDFOS PUMP — DEDICATED PUMR<PERISTALTIC PUMP - BLADDER PUMKQ‘A’@?L_}_
PURGING ENDPOINT: VOLUME OR WELL DRY 3 x (FOR GRUND =V R WELL DRY (FOR DEDICATED] |

SRR S

B

-

PUMP INTAKE: SCREEN/WELL BOTTCM PURGE WATER: DISCHARGED TO GROUND S"TﬁRED IN DRUMS
FIELD MEASUREMENTS METER: : V§I e s
DATE PURGE FIELD MEASUREMENTS AND UNITS ’ COMMENTS
TIME | RATE or pH Cond. D.O. Sal. Turb. Temp. ORP
VOLUME
(GPM) mSfem mg/L % NTU °C mv
_ _ nl START
‘K(‘SC’ sS4 350 /.\ 'PURGE
| [odve SV | W | 055 |~ | 2§ |15.33](20
oRS S WK [ 0.23 | — |av s |3y
O8L0 g SO | 0.t —_— V3 (8.3 LS
ONg | .23 | Y o — 9.8 |8.42[125.0
0g 0 24 [ 1S5 |0 | — .S 15931207
ﬂ'—w T~ COLLECT
( ‘é'ﬂi) SAMPLE

TOTAL PURGE TIME: __ 2%~ (MI)-HRS TQTALPURGEVOL: 25 eAL RECOVER@AST) SLOW - V.SLOW

SAMPLER: SAMPLE COMMENTS (COLOR/ODOR/DUPLICATE/ETC): '
SIGNATURE:




% TETRATECH

Monitoring Well Purging Form

WELLID: __ _MW- 35 LA
COMPANY: _TIEMT CONTAIN: @—No WITHWELL(S): _MAW-FA  mwst
CLIENT: HISTORICALLY DRY: YES -{¢
PROJECT: _BE& DEDICATED PUMP: YES ~§0.)
LOCATION: '
COMMENTS:

,, WELL OBSERVATIONS |
CASING & LID; @ DAMAGED ~NO LID LOCKED@_ NO WELL DIAMETE@ ~6 —OTHER: ____
MEASURING POINTH 7ic, @ GRS TUBING: OK-DAMAGED — OTHER: _N@ '

PURGING CALCULATIONS

(A) DEPTH TO WELL BOTTOM: Y[SY FT (E) CASING VOLUME (C x D). (269 eaL
(B) DEPTH TO WATER: .34 FT (F) VOLUMES TO BE PURGED: >
(C) WATER COLUMN HEIGHT (A - B): 3f(. {6 FT (g ,‘:}O]
(D) CASING VOLUME FACTOR: 1l GPF (G) TOTAL PURGE VOLUME (E X F): GAL

CASING FACTOR {GPF FOR INCHES) = 0.041{WELL D]AMETER)2
27=0.16: 4°=0.65; §"=1.47: 8'=261 GPF
PURGING INFORMATION

T T e
PURGING METHOD GmFOS PUMB ICATED PUMP - PERISTALTIC PUMP — BLADDER PUMP

PURGING ENDPOINT OLUME OR WELL DRY 3 x (FOR GRUNDFQS) - 2 HR ORWELL DRY {FOR DEDICATED)
Pl&MP INTAKE: SCREE M PURGE WATER: DISCHARGED TO GROUND - RED IN DRUMS

FIELD MEASUREMENTS METER: : YsT
DATE o URGE FIELD MEASUREMENTS AND UNITS COMMENTS
TIME | RATE or pH Cond. D.0. Sal. Turb, Temp, ORP
VOLUME
(GPM) mS/em mgiL. % NTU °C mv
-' ; START
"f/ 30| 0800 PURGE
" DEID ‘ A6 Gye
v | 0§20 Teta ) forso Vof
i
et~
‘ | COLLECT
{2 68;0 S 1125 SR8 | 7500 [17.20| 350 SAMPLE
TOTAL PURGE TIME: _ Q0 (MIY-HRS TQTALPURGEVOL: ~[F  GAL RECOVERY@:/\,SLOW ~V.SLOW
SAMPLER: SAMPLE COMMENTS (COLOR/ODOR/DUPLICATE/ETC):
SIGNATURE;




T&l TETRATECH

Monitoring Well Purging Form

WELLID: __ MW-Y¥ A4 AW-TA g
comPANy: _ (H+EMT CONTAIN:@O WITH WELL(S): /W 78

CLIENT: HISTORICALLY DRY: YES

PROJECT: __BFC- DEDICATED PUMP: YES {%

LOCATION: -

COMMENTS:

WELL OBSERVATIONS

CASING & LID¢ OK } DAMAGED — NO LID LOCKED: @ NO WELL DIAMETER@ 4-6-0THER: __
MEASURING POINT{ TIC} TOC -~ GRS TUBING: OK - DAMAGED - OTHER: ne )

PURGING CALCULATIONS

{A) DEPTH TO WELL BOTTOM: AL 2O FT  (E) CASING VOLUME (C x D): [ .99 GaL
(B) DEPTH TO WATER: .65 FT (F) VOLUMES TO BE PURGED:

(C) WATER COLUMN HEIGHT (A-B): _ |2). 39FT 592

(D} CASING VOLUME FACTOR: (& GPF (G) TOTAL PURGE VOLUME (E x F): GAL

CASING FACTOR (GPF FOR INCHES) = 0.041(WELL DIAMETER)®
2=0.16: 4°=0.85: 6'=1.47: 8°=2,61_GPF
PURGING INFORMATION

PURGING METHOD: GRUNDFOS PUMP — DEDICATED PUMP ¢PERISTALTIC PUMP 3BLADDER PUMP@
TED

PURGING ENDPOINT: VOLUME OR WELL DRY 3 x (FOR GRUNDFOS) - ¥2 HR OR WELL DRY (FOR D
PUMP INTAKE: SCREEN/WELL BOTTOM PURGE WATER: DISCHARGED TO GROUND 2STORED IN DRU

FIELD MEASUREMENTS METER: : __ YSL _
DATE URGE FIELD MEASUREMENTS AND UNITS COMMENTS
TiME | RATE or pH Cond. D.O. Sal. Turb. Temp. | ORP
VOLUME
(GPM) m8/cm mg/L % NTU °C mV
START
#w | [ooo | A0D PURGE
‘il/gb oS 3G 1l |3 | — R pasa |16
oo 157 [wa 000 | — | oA 9% iS50
s~ 342 1 g (ol | — | 3& hgs|isg !
Lo a2 | ik 0% —_ 2.\ 145 1ss. &
W05 day |y oA | — [ L& [iwef|isT]
* VY
COLLECT
@ SAMPLE

TOTAL PURGE TIME:_ 25 iR HRS TQTALPURGEVOL: &~ 'S GAL RECOVERY( FAST> SLOW - V.SLOW

L———
m O\\ 9@@\ SAMPLE COMMENTS (COLOR/ODOR/DUPLICATE/ETC):

DR/ LllecAed saugle ®) 030

SAMPLER:
SIGNATURE:




Tt

TETRATECH
Monitoring Well Purging Form

WELLID: __Mu/- 3 15 iy
COMPANY: _Ttem] CONTA!NO WITH WELL(S): ’:fiuiu :f‘?% Akl sh
CLIENT: HISTORICALLY DRY: YES -0)
PROJECT: BEG DEDICATED PUMP: YES (RG>
LOCATION: ' '
COMMENTS: AW (JUEATP MWW -45 D

WELL OBSERVATIONS

CASING & LID{ OK 2 DAMAGED — NO LID LOCKED:(YES) NO  WELL DIAMETER(Z 3 4 - 6' — OTHER:
MEASURING POINT{ TIC}-TOC - GRS TUBING: OK—DAMAGED ~ OTHER: _ pdoun

PURGING CALCULATIONS

(A) DEPTH TO WELL BOTTOM: bl J0 et (E) CASING VOLUME (C x D): < .68 GAL
(B} DEPTH TO WATER: 9. 3¥ FT  (F) VOLUMES TO BE PURGED:

(C) WATER COLUMN HEIGHT (A-B), 3% SdFT (F 05

(D) CASING VOLUME FACTOR: . ) & GPF () TOTAL PURGE VOLUME (E x F): GAL

CASING FACTOR (GPF FOR INCHES) = 0.04 1{WELL D]AMETER)2
2=0.16: 4°=0.65: 6"=1.47; §°=2.61 GPF

~____ PURGING INFORMATION
PURGING METHOD:(GRUNDFOS PUMP ) DEDICATED PUMP - PERISTALTIC PUMP — BLADDER PUMP
PURGING ENDPOING; VOLUMEXOR WELL DRY 3 x (FOR GRUNDFOS) — % HR OR WELL DRY (FOR DEDICATED)
PUMP INTAKE: SCREENWELL BOTTOM PURGE WATER: DISCHARGED TO GROUN['- STORED IN DRUMST\
. L e ]

FIELD MEASUREMENTS METER: : ___ VST
DATE PURGE FIELD MEASUREMENTS AND UNITS COMMENTS
Time | RATE or pH Cond. D.0. Sal. Turb, Temp. ORP
VOLUME
(GPM) mS/cm mg/L % NTU *C mv
-| START
dhlay Joo0 PURGE
Lo ~ g g4
259 ~ (4 gal
| 038 ~J7Fgal
o
™
o
‘ — L s COLLECT
%\“’ﬂﬂﬂdbqa ) b | 9H Lok | | 325 [1691| 56 SAMPLE
eyt .
W 5 ‘TOTAL PURGE TIME: _»4 (N> HRS TQTAL PURGEVOL: a-/ 7~ (GA) RECOVERY: SLOW — V.SLOW
A0 -
SAMPLER: SAMPLE COMMENTS (COLOR/ODOR/DUPLICATE/ETC):
SIGNATURE: AW L ED isa dvpllate o MW -EE




TETRATECH

Monitoring Well Purging Form

WELLID: _ MN-Y9A

comPANY: _ THEMT CONTAIN:TES — NO WITH WELL(S): s B g )05
CLIENT: HISTORICALLY DRY: YES K0

PROJECT: BF 6l DEDICATED PUMP: YES -0

LOCATION:

COMMENTS:

WELL OBSERVATIONS

CASING & LID: (OK) DAMAGED - NO LID  LOCKED: EE)NO  WELL DIAMETER( 2} 4 - &' ~ OTHER:
MEASURING POINT: (TIC } TOC ~ GRS TUBING: OK - DAMAGED - OTHER: __ e«

PURGING CALCULATIONS

(A} DEPTH TO WELL BOTTOM: 4.29 e (E) CASING VOLUME (C x D): 234 cAL
(B) DEPTH TO WATER: 29-*9 ET  (F) VOLUMES TO BE PURGED:

(C) WATER COLUMN HEIGHT (A-B): __ 4. @ FT & Tl _
(D} CASING VOLUME FACTOR: 1l GPF (G) TOTAL PURGE VOLUME (E x F): GAL

CASING FACTOR (GPF FOR INCHES) = 0.041(WELL DIAMETER)”
2°=0.16: 4"=0.65; 6"=1.47; 8"=2,61 GPF

PURGING INFORMATION

PURGING METHOD: GRUNDFOS PUMP — DEDICATED PUMP {PERISTALTIC PUNP)- BLADDER PUMP /S Amilesss
PURGING ENDPOINT: VOLUME OR WELL DRY 3 x (FOR GRUNDFOS) — % HR OR WELL DRY (FOR DED]CAT;D [~
PUMP INTAKE: SCREEN/WELL BOTTOM PURGE WATER: DISCHARGED TO GROUND <STORED IN DRUMS |
FIELD MEASUREMENTS METER: : YSF
DATE PURGE FIELD MEASUREMENTS AND UNITS COMMENTS
TiIME | RATE or pH Cond. D.0. Sal. Turb. Temp. ORP
VOLUME
(GPM) mS/em mgiL % NTU °C v
iy START
"';//50 Hso | / : PURGE
(138 629 | 326 |(.50 — (& lissgl-se.0
1140 206 | 320 [ 0.3 | — 18 (1896 |9E
155 205 1 %% o | — |iesS |mal|-849
155 209 35 Jols | — 4SS 1496|922
oo | |\ 703 3% [ed | — |2 sy [-923
G o] ) [os 35 Tots | — |2 492 <45
VT N COLLECT
121D SAMPLE

TOTAL PURGE TIME: _ 27 @) HRS TQTAL PURGEVOL.: n M| GAL RECOVERY/FASY - SLOW - V.SLOW

L)

7@6\/5»*«%
4’7,\)\6'

SAMPLER:
SIGNATURE:

SAMPLE CONMENTS (COLOR/ODOR/DUPLICATE/ETC):

Co\sdheg scw-o\i {240




% TETRATECH

Monitoring Well Purging Form

WELLID: AW - 913

comPANY: _ “Tf&mt CONTAIN: CES- NO WITH WELL(S): MiJ-9 A, 104 e
GLIENT: HISTORICALLY DRY: YES é S
PROJECT: Br 6 DEDICATED PUMP: YES - &>
LOCATION:
COMMENTS:

WELL OBSERVATIONS

CASING & LID: @ DAMAGED —NO LID LOCKED:(YESXNO WELL DIAMETER: 2')- 4' ~ 6 — OTHER:
MEASURING POINT:/TIC> TOC -~ GRS TUBING: OK - DAMAGED - OTHER: _ /€t

PURGING CALCULATIONS

(A) DEPTH TO WELL BOTTOM: Y179 T (E) CASING VOLUME (C x D): £ 42 caL
(B) DEPTH TO WATER: 79X FT  (F) VOLUMES TO BE PURGED:

(C) WATER COLUMN HEIGHT (A-B): 33.8¢ gt 1C.2S

(D) CASING VOLUME FACTOR: , 1Y GPF (G) TOTAL PURGE VOLUME (E x F): GAL

CASING FACTOR (GPF FOR INCHES) = 0.041(WELL DIAMETER)2
2"=0.16;_4"=0,65; 6"=1.47; 8"=2.61 GPF

___ PURGING INFORMATION

PURGING METHOD: DEDECATED PUMP - PERISTALTIC PUMP — BLADDER PUMP
PURGING ENDPOINT: VGLUME OR WELL DRY 3 x (FOR GRUNDFOS) % HR OR WELL DRY (FOR DEDICATED)
PUMP INTAKE: SCREEN/WELL BOTTOM PURGE WATER: DISCHARGED TO GROUNE=STORED IN DRUMS }

FIELD MEASUREMENTS METER: : \[g_t

DATE PURGE FIELD MEASUREMENTS AND UNITS COMMENTS
TIME | RATE or "pH Cond. D.O. Sal. Turb. Temp. ORP
VOLUME
(GPM) mSfcm mg/L % NTU °C mv
e START
H{pfof 1020 PURGE
a | 1%5Ss ~$aal
YR | MGG/
A |G ‘Qf‘ﬁcv

= . COLLECT
Lflzw 2401361 |1.51 | — |99 |679~259|  snweie

= - oy,
TOTAL PURGE TIME: ' & (ﬁ@ HRS TQTAL PURGE VOL.: | [Q 5  GAL RECOVER@ i@' — SLOW - V.SLOW

SAMPLER: SAMPLF/\%O}VIMENTS {COLOR/ODOR/DUPLICATE/ETC):
[

SIGNATURE: MED - Yhottles ac.(led?ca(




TETRATECH

" Monitoring Well Purging Form

WELLID: _ MW /OA .
COMPANY: _ TtEMT CONTAIN: (YES)- NO WITH WELL(S): Mu/fo B 94 Db
CLIENT: HISTORICALLY DRY: YES -G a
PROJECT: BF Golf DEDICATED PUMP: YES @c’%

LOCATION:

COMMENTS:

WELL OBSERVATIONS

CASING & LID: DAMAGED —NOLID LOCKEDCYES):-NO WELL DIAMETER( 2. 4 — 6 = OTHER:

MEASURING POINT: TIC @— GRS TUBING: OK-DAMAGED - OTHER: ___ e ¢/
PURGING CALCULATIONS
(A) DEPTH TO WELL BOTTOM: RR.SD FT  (E) CASING VOLUME (C x D): 2. 1Y7F eaL
(B) DEPTH TO WATER: /0 _FT (F) VOLUMES TO BE PURGED:
(C) WATER COLUMN HEIGHT (A-B): _{3.49 FT G Y4
(D) CASING VOLUME FACTOR: .l GPF (G) TOTAL PURGE VOLUME (E x F): GAL

CASING FACTOR (GPF FOR INCHES) = 0.041(WELL DINVIETER)2
2 =0.16: 4"=0.65; 6°=1.47: 8"=2.61 GPF

PURGING INFORMATION
PURGING METHOD: GRUNDFOS PUMP - DEDICATED PUMP -

ISTALTIC PUMP_ BLADDER PUMP

STABA

PURGING ENDPOINT: VOLUME OR WELL DRY 3 x {(FOR GRUNDFOS) - ¥2 HR OR WELL DRY (FCR DEDICATED)

PUMP INTAKE: SCREEN/WELL BOTTOM PURGE WATER: DISCHARGED TC GROUND ~

ORED IN DRUMS

FIELD MEASUREMENTS METER: : o1
DATE PURGE FIELD MEASUREMENTS AND UNITS COMMENTS
TiME | RATE or pH Cond. b.0O. Sal. Turb. Temp. ORP '
VOLUME -
(GPM) mS/cm mg/L % NTU °C mv
vy START
flo 130 |77, | =
RN 82| 687 o030 | — | 17) [sad|-564
(315 b. 0% oW | — | 37.b 183]]-939
(30 682 | WS | oS | = | 40.6 15|~}
2xs 6351 698 | 9 S — 129 § b5 iten
/4 < COLLECT
35 ) SAMPLE
TOTAL PURGE TIME: _20 _ CNIR- HRS TQTAL PURGE VOL. oy GAL REGOVERY: FAST — SLOW — V.SLOW

SAMPLER:‘ PMOLSD“’S’N

SIGNATURE:

jmﬂ(jf olleched (B \355

SAMPLE COMMENTS (COLOR/ODOR/DUPLICATE/ETC):

ol
.§

>

P



1% TETRATECH

Monitoring Well Purging Form

WELL ID: _ M) [0 13

COMPANY: __ T {E€ME CONTAEN:@ NO WITH WELL(S): Mw o A& 444,113
CLIENT: BFGlF HISTORICALLY DRY: YES - {6 o
PROJECT: DEDICATED PUMP: YES —@j

LOCATION:

COMMENTS:

WELL OBSERVATIONS

CASING & LID¢OUK>DAMAGED - NO LID LOCKED: §ES)-NO WELL DIAMETER(Z D4’ - 6’ — OTHER:
MEASURING POINT: TIC fOC GRS TUBING: OK— DAMAGED — OTHER: _J1 € c0

PURGING CALCULATIONS

(A)DEPTHTOWELLBOTTOM:  _3Z. /¥ FT (E) CASING VOLUME (C x D). Y54 GAL
(B) DEPTH TO WATER: %.72 FT (F) VOLUMES TO BE PURGED:

(C) WATER COLUMN HEIGHT (A-B): 2¢-YS FT 13.b6

(D) CASING VOLUME FACTOR: b GPF (G) TOTAL PURGE VOLUME (E X F): GAL

CASING FACTOR (GPF FOR INCHES) = 0.041{WELL DE.F’\METER)2
2"=0,16;_4"=0.65: 6"=1.47: 8'=2.61 GPF

PURGING INFORMATION
PURGING METHOREGRUNDFOS PUNP) DEDICATED PUMP - PERISTALTIC PUMP — BLADDER PUMP
PURGING ENDPOINE: VOLUMEYOR WELL DRY 3 x (FOR GRUNDFOS) — % HR OR WELL DRY (FOR DEDICATED)
PUMP INTAKE: SCREEN/WELL BOTTOM PURGE WATER: DISCHARGED TO GROUND — &TORED IN DRUMS

FIELD MEASUREMENTS METER: : YsI

y

=

-

DATE PURGE FIELD MEASUREMENTS AND UNITS COMMENTS
TIME | RATE or pH Cond. D.0. Sal. Turb. Temp. ORP
VOLUME
(GPM) mSfem mg/L. % NTU °C mv
Bl | START
I3y 1360 PURGE
1210 et Sl
(218 ~@g- ¥
(2d0 ~ ({al,
' COLLECT
o[i335
L//g [ ’\3_%/ 7.3 &Y L0 | — 20(-A| 137283 sampLe
TOTAL PURGE TIME: __ 2 (J (ﬁ@m HRS TQTAL PURGE VOL.: _{ 5;{ (GAE) RECOVERY(FAST/— SLOW — V.SLOW
SAMPLER: | SAMPLE COMMENTS (COLOR/ODOR/DUPLICATE/ETC):
SIGNATURE:




TETRATECH

Monitoring Well Purging Form

WELL ID: MW H A

COMPANY: _ TH+EMT CONTAIN: @-NO WITH WELL(S): MWIB (3A ;)3
CLIENT: HISTORICALLY DRY: YES !

PROJECT: _ BF (Golf DEDICATED PUMP: YES —KG)

LOCATION:

COMMENTS:

WELL OBSERVATIONS

CASING & LI@— DAMAGED - NO LID LOCKED: @ NO WELL DIAMETE@ ~4 —~ ¢ - O0THER:
POINT:

MEASURING TIiC Z’@ GRS TUBING: O?( - DAMAGED - OTHER: A&

PURGING CALCULATIONS

(A) DEPTH TO WELL BOTTOM: 22.06Y FT  (E) CASING VOLUME (C x D: 2.18% ocaAL
(B) DEPTH TO WATER: % .49 FT (F) VOLUMES TO BE PURGED: >

(C) WATER COLUMN HEIGHT (A-B): 1365 pr RSP,

(D) CASING VOLUME FACTOR: ©:\b GPF (G) TOTAL PURGE VOLUME (E x F): GAL

CASING FACTOR (GPF FOR INCHES) = 0.041(WELL DIAMETER)2
2"=0,16: 4"=0.65; §°=1.47: 8"=261 GPF

PURGING INFORMATION
PURGING METHOD: GRUNDFOS PUMP — DEDICATED PUMP
PURGING ENDPOINT: VOLUME OR WELL DRY 3 x (FOR GRUNDFOS) - ¥2 HR OR WELL DRY (FOR DEDI

ISTALTIC PLUKIP — BLADDER PUMP @m
C

-

PUMP INTAKE: SCREEN/WELL BOTTOM ~PURGE WATER: DISCHARGED TO GROUND “CSTORED IN DRUMS ™
FIELD MEASUREMENTS METER: : Yar.
DATE PURGE FIELD MEASUREMENTS AND UNITS COMMENTS
TiMe | RATE or pH Cond. D.O. Sal. Turb. Temp. ORP
VOLUME :
(GPM) mS/cm mg/L % NTU °C mv
START
‘1/30 1S PURGE
s |\ #% lo31 | — leea 30.7
Y
120 /o O3 | ~  |6sH 18571203
(425~ HE Jol& | < 433 |1948104
G 6l (425 o1 | — | ald liud|a22
475 60 | SO Jos | — |55 |[K7alah7
V
COLLECT
SAMPLE

TOTAL PURGE TIME: 30

@)— HRS TQTAL PURGE VOL.: (2':{ GAL RECOVERY: l@' — SLOW - V.SLOW

SAMPLER: N oA ok gc/u\?\)

SAMPLE COMMENTS (COLORIODOR]DUPLECATEIETC):'

Collechaanole @ 14

SIGNATURE: "ﬁ;) &\ < N
A



% TETRATECH

Monitoring Well Purging Form

WELLID: _ m/if £
COMPANY: _T3emMT CONTAIN:(YESY NO WITH WELL(S): MWIIA 104  )ag
CLIENT: HISTORICALLY DRY: YES (N0
PROJECT: _ BY G [ DEDICATED PUMP: YES R~
LOCATION:
COMMENTS: .
WELL OBSERVATIONS

CASING & LID; (OK) DAMAGED —-NOLID  LOCKED: (#89-NO WELL DIAMETER(Z'- 4 - 6' - OTHER:
MEASURING POINT: TIC (fOD- GRS TUBING: ‘OK ~ DAMAGED — OTHER: __ A/<.tl)

PURGING CALCULATIONS

(A) DEPTH TO WELL BOTTOM: 3%5.,3¢ FT (E) CASING VOLUME (C x DY Y.25% GAL
(B) DEPTH TO WATER: ¢, 3 FT  (F) VOLUMES TO BE PURGED: 3

(C) WATER COLUMN HEIGHT (A-B): _ ®b.& FT 1D.FF

(D) CASING VOLUME FACTOR: H.1b GPF (G) TOTAL PURGE VOLUME (E x F): GAL

CASING FACTOR (GPF FOR INCHES) = 0.041(WELL DIJ'\METER)2
2'=0.16: 4'=0.65: 8"=1.47: 8"=2.61 GPF

_ PURGING INFORMATION

‘-—‘-_-—I-
PURGING METHOD: ‘SRUNDFOS PUMP>- DEDICATED PUMP - PERISTALTIC PUMP — BLADDER PUMP
PURGING ENDPOIN @ OR WELL DRY 3 x (FOR GRUNDFOS) - % HR OR WELL DRY (FOR DEDICATED)

>

-

| PUMP INTAKE: SCREEN/WFELL BOTTOM PURGE WATER: DISCHARGED TO GROUNBZ STORED IN DRUMS
FIELD MEASUREMENTS METER: : g
DATE PURGE FIELD MEASUREMENTS AND UNITS COMMENTS
TiME | RATE or pH Cond, D.O. Sal, Turb. Temp. ORP
VOLUME
(GPM) mSfcm mg/L % NTU °C mv
START
Jfsor|f4 PURGE
1415 ‘ - £94/
92 - ~F54(
1455 | 13 gal.

-

,_f? 3 GOLLECT
- 15

L/%ﬁﬂ(@ 6| wes [, 9 — | 6793 [1765] SAMPLE

— ) at
TOTAL PURGE TIME: [é @ —HRS TQTAL PURGE VOL.. Zg éap RECOQVERY: FAST — SLOW - V.SLOW

SAMPLER: | SAMPLE COMMENTS (COLOR/ODOR/DUPLICATE/ETC):
SIGNATURE:




% TETRATECH

Monitoring Well Purging Form

WELL ID; MW -lol A

company: “THEMT CONTAIN; @—No WITH WELL(S): _MWI2B (14 118
GLIENT: HISTORICALLY DRY: YES '
PROJECT: _ BF (solf DEDICATED PUMP: YESE N
LOCATION: o
COMMENTS:
3 ‘ WELL OBSERVATIONS
CASING & LIDXOK) DAMAGED ~NO LID LOCKED: NO WELL DlAMETER@- 4 -6 -OTHER:

MEASURING POINTTIC) TOC GRS TUBING: OK ~ DAMAGED — OTHER: {4414

PURGING CALCULATIONS

(A) DEPTH TO WELL BOTTOM: 22.09 FT  (E) CASING VOLUME (C x D): 2178 ca
(B) DEPTH TO WATER: €.44 FT (F) VOLUMES TO BE PURGED: 3

(C) WATER COLUMN HEIGHT (A-B): _t 3.6l FT 6. $3

(D) CASING VOLUME FACTOR: 316 GPF (G) TOTAL PURGE VOLUME (E x F): GAL

CASING FAGTOR (GPF FOR INGHES) = 0.041(WELL DIAMETER)?
2"=0.16: 4"=0,65; 6°=1.47; 8°=2.61 GPF

: PURGING INFORMATION :
PURGING METHOD: GRUNDFOS PUMP — DEDICATED PUMP ¢ PERISTALTIC PIUMP — BLADDER PUMPﬁm/le
PURGING ENDPOINT: VOLUME OR WELL DRY 3 x (FOR GRUNDFOS) — % HR OR WELL DRY (FOR DEDICATED)

PUMP INTAKE: SCREEN/WELL BOTTOM PURGE WATER: DISCHARGED TO GROUND ¢ STORED IN DRUMS

-

FIELD MEASUREMENTS METER: : Nay s
DATE PURGE FIELD MEASUREMENTS AND UNITS COMMENTS
TiME | RATE or pH Cond, D.O. Sal. Turb. Temp. ORP
VOLUME :
(GPM) mS/cm mg/L % NTU °C mv
- ART
L{Zjb (550 3?\5’% :;RGE
| 1555 " lsa7 388 | o082 (7.5 1493} 0.7
| |lee0 5.6 1333 |o40 | — | 0.7 [ss] 75,
| Jlos | | |S6T[28S [0.30 | — |1\ [KSY[63.0
| el 5190 | 330 1o | — | s.2 hawlssa
| 65| ] 570123 (019 |~ | 4,0 194053\
Ve Vsl 2% (04| — | 2,7 [ HA71509
) COLLECT
SAMPLE

TOTAL PURGE TIME: 3 @ ~HRS TQTAL PURGE VOL.: "’j GAL RECOVERY: ~SLOW — V.SLOW

SAMPLER: _ Dok O\ ) ey PLE GQMMENTS (COLOR/ODOR/DUPLICATE/ETC):
SIGNATURE: _ ) oo /4"&\/ 0\\5 sovwe. O 1635

\




“ TETRATECH

Monitoring Well Purging Form

WELLID: MW-1a B

COMPANY: _1H+EMT commm@ —~NO WITH WELL(S): MW/} A4 , HANE
CLIENT: HISTORICALLY DRY: YES - NO

PROJECT: _BF o ir DEDICATED PUMP: YES — NO

LOCATION:

COMMENTS:

WELL OBSERVATIONS
CASING & LID((OR)- DAMAGED — NO LID LOCKED@— NO WELL DIAMETER(Z2")- 4 — 6’ — OTHER:
MEASURING POINT@ TOC-GRS TUBING: OK—DAMAGED — OTHER: __ M e

PURGING CALCULATIONS

(A) DEPTH TO WELL BOTTOM: H$0.60 FT (E) CASING VOLUME (C x D): $.093 ea
(B) DEPTH TO WATER: 477 FT (F) VOLUMES TO BE PURGED: =

(C) WATER COLUMN HEIGHT (A-B): _2[.93 FT s Iy

(D) CASING VOLUME FACTOR: 0.l6  GPF (G) TOTAL PURGE VOLUME (E x F): GAL

CASING FACTOR {GPF FOR INCHES) = 0.04 1(WELL DIAMETER)Z
2'=0,16: 4°=0.65: ¢"=1.47: §°=2.61 GPF

—  PURGING INFORMATION
PURGING METHOD: {GRUNDFOS PUMP~- DEDICATED PUMP - PERISTALTIC PUMP — BLADDER PUMP
PURGING ENDPOINT VOLUME RWELL DRY 3 x {(FOR GRUNDFOS) — 72 HR OR WELL DRY (FOR DEDICATED)

-

Y.

-

PUMP INTAKE: SCREEN/WELL BOTTOM PURGE WATER: DISCHARGED TO GROUND € STORED IN DRUMS
FIELD MEASUREMENTS METER: : yer
DATE PURGE B . FIELD MEASUREMENTS AND UNITS COMMENTS
TIME | RATE or pH Cond. D.O. Sal. Turb. Temp. ORP
1 VOLUME :
(GPM) ‘ mS/cm mgil % NTU °C mv
/550 START
sl
1S54 AL gl
/ 00 A"l 03*? ’l
(L 65 A 1§75y
[
\) g o COLLECT
169 (35 |51 |94 | — [ 1N his |~ F2 | sawne

) -
TOTAL PURGE TIME: __[§ (ﬁ )?E— HRS TQTALPURGEVOL: __[§ 5 (60.9 RECOVERW — SLOW - V.SLOW

SAMPLER: SAMPLE COMMENTS {COLOR/ODOR/DUPLICATE/ETC):
SIGNATURE:




| Aé%f Froniie. Fyro i (OC
- L .
ng—b B DTW DTB Lb (W) Long(W)

= s h Q" 5 [. 74 v, 24
[ &5 |75 237
20 6 A 0. RO S0 364 33,07 67057 62"
G & 2. X8 41,83
ZA. 3. 0Y (4,(G To Sampot
78 239 .54 /
Shckyr Ra 905 22,00 &
£Q T Q& 4. 80
s 8 2% PR
e 72 4. 73
oA g. 10 DR.ER
(O3 813 2708 ~
LA £9Q RR.¢Y
({3 5 e 2.5 2@
2 A 8.4y A.09
108 €77 YO .2

?A/B’ ACuj’j Vi Conferv il RA. (E%CV?)S# SE P 110Y /‘ffo’ff‘/bgg_-)



APPENDIX D

INORGANIC TRAFFIC REPORT AND CHAIN OF CUSTODY RECORDS
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é‘.’EPA USEPA Contract Laboratory Program Case No: 38507 R
Inorganic Traffic Report & Chain of Custody Record DAS No:
Region: 3 Date Shipped:  5/4/2009 Chain of Custody Record g_amplef
: . ignature:
Project Code: CT 4554 Carrier Name: FedEx g
Account Code: Airbill: 857499683000 Relinquished By (Date / Time) Received By (Date / Time)
CFRCL'S ID: VAN000306614 Shipped to: A4 Scientific 1
Spill ID: ALM 1544 Sawdust Road,
Site Name/State:  Battlefield Golf - April 2009/VA Suite 505 2
; . The Woodlands TX 77380
Project Leader:
) Ken Eden (281) 292-5277 3
Action: Removal Assessment
Sampling Co: Tetra Tech EMI 4
INORGANIC MATRIX/ CONC/ ANALYSIS/ TAGNo./ STATION SAMPLE COLLECT ORGANIC QC
SAMPLE No. SAMPLER TYPE TURNAROUND PRESERVATIVE/ Bottles LOCATION DATE/TIME SAMPLE No. Type
MCO0146 Ground Water/ L/IG Metals+BO (7) 510 (HNO3) (1) BG0904-MW-10A  S: 4/30/2009  13:35 --
Ken Eden
MCO0147 Ground Water/ L/IG Metals+BO (7) 512 (HNO3) (1) BG0904-FB S: 5/1/2009 9:00 Field Blank
Ken Eden
MC0148 Ground Water/ L/G Metals+BO (7) 513 (HNO3) (1) BG0904-MW-10B S: 4/30/2009 13:35 -
Ken Eden
MC0149 Ground Water/ L/G Metals+BO (7) 514 (HNO3) (1) BG0904-MW-11A S: 4/30/2009 14:40 -
Ken Eden
MCO0150 Ground Water/ L/G Metals+BO (7) 515 (HNO3) (1) BG0904-MW-11B S: 4/30/2009  14:35 -
Ken Eden
MCO0151 Ground Water/ L/IG Metals+BO (7) 516 (HNO3) (1) BG0904-MW-12A  S: 4/30/2009  16:25 -
Ken Eden
MCO0152 Ground Water/ L/G Metals+BO (7) 517 (HNO3) (1) BG0904-MW-12B S: 4/30/2009 16:20 -
Ken Eden
MCO0153 Ground Water/ L/G Metals+BO (7) 518 (HNO3) (1) BG0904-MW-7A S: 4/30/2009 8:25 -
Ken Eden
MCO0154 Ground Water/ L/G Metals+BO (7) 519 (HNO3) (1) BG0904-MW-7B S: 4/30/2009 8:30 --
Ken Eden
MCO0155 Ground Water/ L/IG Metals+BO (7) 521 (HNO3) (1) BG0904-MW-8A S: 4/30/2009  10:30 -
Ken Eden
MCO0156 Ground Water/ L/G Metals+BO (7) 522 (HNO3) (1) BG0904-MW-8B S: 4/30/2009 10:40 -
Ken Eden

Shipment for Case
Complete? N

MCO0183

Sample(s) to be used for laboratory QC:

Additional Sampler Signature(s):

Chain of Custody Seal Number:

Analysis Key:

Concentration:

L = Low, M = Low/Medium, H = High

Type/Designate:  Composite = C, Grab = G

Shipment Iced?

Metals+BO = ICP Metals + BORON Total, Metals+BOd = I[CP Metals + BORON Dissolved

TR Number:

3-510515489-050109-0001

PR provides preliminari results. Reiuests for ireliminari results will increase analitical costs.

iiii iiii to:

F2v5.1.047 Page 1 of 2



é‘.’EPA USEPA Contract Laboratory Program Case No: 38507 R
Inorganic Traffic Report & Chain of Custody Record DAS No:
Region: 3 Date Shipped:  5/4/2009 Chain of Custody Record g_amplef
: . ignature:
Project Code: CT 4554 Carrier Name: FedEx g
Account Code: Airbill: 857499683000 Relinquished By (Date / Time) Received By (Date / Time)
CFRCL'S ID: VAN000306614 Shipped to: A4 Scientific 1
Spill ID: ALM 1544 Sawdust Road,
Site Name/State:  Battlefield Golf - April 2009/VA Suite 505 2
; . The Woodlands TX 77380
Project Leader:
) Ken Eden (281) 292-5277 3
Action: Removal Assessment
Sampling Co: Tetra Tech EMI 4
INORGANIC MATRIX/ CONC/ ANALYSIS/ TAGNo./ STATION SAMPLE COLLECT ORGANIC QC
SAMPLE No. SAMPLER TYPE TURNAROUND PRESERVATIVE/ Bottles LOCATION DATE/TIME SAMPLE No. Type
MCO0157 Ground Water/ L/IG Metals+BO (7) 523 (HNO3) (1) BG0904-MW-8BD  S: 4/30/2009  10:45 eld Duplicate of BG0904-MW-¢
Ken Eden
MCO0158 Ground Water/ L/IG Metals+BO (7) 524 (HNO3) (1) BG0904-MW-9A S: 4/30/2009  12:10 --
Ken Eden
MCO0160 Ground Water/ L/G Metals+BO (7) 527 (HNO3) (1) BG0904-RB S: 5/1/2009 9:35 Rinsate Blank
Ken Eden
MCO0175 Ground Water/ L/G Metals+BOd (7) 556 (HNO3) (1) BG0904-FBF S: 5/1/2009 9:00 Field Blank
Ken Eden
MCO0176 Ground Water/ L/G Metals+BOd (7) 557 (HNO3) (1) BG0904-RBF S: 5/1/2009 9:35 Rinsate
Ken Eden
MC0183 Ground Water/ L/G Metals+BO (7) 569 (HNO3), 570 (HNO3) BG0904-MW-9B S: 4/30/2009 1155 -

Ken Eden 2)

Shipment for Case Sample(s) to be used for laboratory QC: Additional Sampler Signature(s): Chain of Custody Seal Number:
Complete? N

MCO0183
Analysis Key: Concentration: L = Low, M = Low/Medium, H = High Type/Designate:  Composite = C, Grab = G Shipment Iced?

Metals+BO = ICP Metals + BORON Total, Metals+BOd = I[CP Metals + BORON Dissolved

TR Number:  3-510515489-050109-0001

PR provides preliminary results. Requests for preliminary results will increase analytical costs.
iiii iiii to: :

F2v5.1.047 Page 2 of 2




APPENDIX E

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

Total Metals
Sample Number : MCO0153 MCO0154 MCO0155 MCO0156 MCO0157 MCO0158 MC0183 MCO0146
Sampling Location : (Prefix : BG0904-) MW-7A MW-7B MW-8A MW-8B MW-8BD MW-9A MW-9B MW-10A
Field QC : Dup of MC0157 Dup of MC0156
h Matrix : Water Water Water Water Water Water Water Water
z Units : ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L
Laboratory A4 A4 A4 A4 A4 A4 A4 A4
m Case # 38507 38507 38507 38507 38507 38507 38507 38507
SDG MCO0146 MCO0146 MCO0146 MCO0146 MCO0146 MCO0146 MCO0146 MCO0146
Z Date Sampled : 4/30/2009 4/30/2009 4/30/2009 4/30/2009 4/30/2009 4/30/2009 4/30/2009 4/30/2009
Time Sampled : 08:25 08:30 10:30 10:40 10:45 12:10 11:55 13:35
: Dilution Eactor 1.0 2.0/1.0 1.0 2.0/1.0 20/10 2.0/1.0 2.0/1.0 1.0
ANALYTE CRQL] MCL | Result |Flag|] Result |Flag] Result |Flag] Result |Flag] Result |Flag] Result | Flag] Result | Flag] Result | Flag
U ANTIMONY 2 6 + uJ + + + +
*ARSENIC 1 10 4.1 1.3+ | 4.1 |3 + + + + 0.67 |
o BARIUM 10 | 2000 67.3 17.2+ | 119 |3 18.8+ |, 17.1+ |, 31.2+ 14.0+ |, 12.5
a BERYLLIUM 1 4 + 2.9 |; + + + + uJ
*CADMIUM 1 5 + 0.87 |y + + + + uJ
*CHROMIUM 2 NS UL + uL 20 |4 + UL + UL + UL 1.6+ |3 [ON]
m COBALT 1 NS 3.3 + 258 | + + + + 0.66 |,
COPPER 2 | 1300 uL + uL uJ + uL + uL + UL + UL uJ
> *LEAD 1 15* + 051 |, + + + +
= MANGANESE 1| Ns 19.4 |5 121+ |; 718 |; 261+ |3 259+ |3 164+ |3 56.1+ |3 205 |;
: MERCURY 0.2 2
*NICKEL 1| Ns 25 | 0.66+ |3 297 |3 0.86+ |3 + uL + uL 1.8+ |; uJ
u SELENIUM 5 50 + uJ + + + + uJ
SILVER 1 NS + uJ + + + + uJ
u THALLIUM 1 2 + uJ + + + +
VANADIUM 5 NS UL + UL 45 |3 + UL + UL + UL + UL uJ
q ZINC 2 | Ns 6.1 |g 58+ |g 267 | 122+ |g 111+ |g 1.8+ | 4.9+ |g 11 |g
BORON 7 NS 13.6 |k 6.1+ |3 12.8 |3 35.0+ |k 33.3+ |k 42.6+ |k 77.9+ |k 24.5 14
¢ CRQL = Contract Required Quantitation Limit *Action Level Exists
To calculate sample quantitation limits: (CRQL * Dilution Factor)
n Prefix : All sample locations are prefixed BG0904-
m + = 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.
m' 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
Sample Number : MCO0148 MC0149 MCO0150 MCO0151 MCO0152 MCO0147 MCO0160
Sampling Location : (Prefix : BG0904-) MW-10B MW-11A MW-11B MW-12A MW-12B FB RB
Field QC : Field Blank Rinsate Blank
h Matrix : Water Water Water Water Water Water Water
Units ug/L ug/L ug/L ug/L ug/L ug/L ug/L
z Laboratory A4 A4 A4 A4 A4 A4
m Case # 38507 38507 38507 38507 38507 38507
SDG MCO0146 MCO0146 MCO0146 MCO0146 MCO0146 MCO0146
Z Date Sampled : 4/30/2009 4/30/2009 4/30/2009 4/30/2009 4/30/2009 5/1/2009 5/1/2009
Time Sampled : 13:35 14:40 14:35 16:25 16:20 09:00 09:35
: Dilution Eactor - 2.0/1.0 20/10 20/1.0 2.0/10 1.0 1.0 1.0
ANALYTE CRQL| MCL | Result Flag Result Flag | Result | Flag Result | Flag] Result | Flag] Result | Flag | Result | Flag
U ANTIMONY 2 6 + + + +
*ARSENIC 1] 10 + 1.4+ |g 0.99+ |g 3.4+ |g 16 |g 0.47 |3
o BARIUM 10 | 2000 8.3+ |5 10.2+ |, 22.6+ 25.8+ 23.7
a BERYLLIUM o * * * * U
*CADMIUM 1 5 + + + + uJ
*CHROMIUM 2 NS + UL + UL + UL + UL 0.66 |3 UL UL
m COBALT 1 NS + + + 0.99+ |4 uJ
COPPER 2 | 1300 + UL + UL + UL + UL uJ UL UL
> *LEAD 1 15 + + + +
= MANGANESE 1| Ns | 663+ |; 8L.7+ |3 137+ |3 113+ |3 98.0 |3 053 |3
: MERCURY 0.2 2
*NICKEL 1| Ns + uL + uL |oss+ |y 4.0+ | 0.39 |5 uL uL
u SELENIUM 5 50 + + + + uJ
SILVER 1] Ns + + + + uJ
u THALLIUM 1 2 + + + +
VANADIUM 5 NS + UL + UL + UL + UL uJ UL UL
q ZINC 2 | Ns 1.7+ | + uL 38+ |g 9.7+ |g 42 | 15 | 29 L
BORON 7 NS 97.4+ |k 16.8+ |k 83.0+ |k 6.7+ |3 44.2 15
¢ CRQL = Contract Required Quantitation Limit *Action Level Exists
To calculate sample quantitation limits: (CRQL * Dilution Factor)
n Prefix : All sample locations are prefixed BG0904-
m + = 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.
ml 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
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o n &, UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
2 i REGION IlI
%. M E_s‘ Environmental Sciences Center
% 0&5 701 Mapes Road
4'?-‘1{ PROTE Fort Meade, Maryland 20755-5350
DATE: May 26, 2009

SUBJECT: Region Il Data QA Review

FROM:  Colleen Walling (\ple—IC {/\)
Region Il ESAT RPO (3EA20) o\

TO: Christine Wagner
Regional Project Manager (3HS21)

Attached is the inorganic data validation report for the Battlefield Golf Club site (Case #: 38507;
SDG#: MC0146) completed by the Region III Environmental Services Assistance Team (ESAT)
contractor under the direction of Region III EAID.

If you have any questions regarding this review, please call Mike Mahoney at (410)305-2631 or
me at (410) 305-2763.

Attachment
ce: Joshua Cope (TTEMI)

TO: #0021  TDF: #05035

ANALYTICAL SERVICE AND QUALITY ASSURANCE BRANCH

a? Printed on 100% recycled/recyclable paper with 100% post-consumer fiber and process chlorine free.
Customer Service Hotline: 1-800-438-2474



A

LOCKHEED MARTIN/

Lockheed Martin Enterprise Solutions & Services We never forget who we 're working for™
ESAT Region 3

US EPA Environmental Science Center

701 Mapes Road Ft. Meade, MD 20755-5350

Telephone 410-305-3037 Facsimile 410-305-3597

DATE: May 20, 2009

SUBJECT: Inorganic Data Validation (IM2 Level)
Case: 38507
SDG: MC0146

Site: Battlefield Golf Club

rroM:  [DIGHE IO

Inorganic Data Reviewer

Senior Oversight Chemist

TO: Colleen Walling
ESAT Region 3 Project Officer

OVERVIEW

Case 38507, Sample Delivery Group (SDG) MC0146, consisted of eighteen (18) unfiltered
aqueous samples analyzed for total metals and boron (B) by A4 Scientific, Inc. (A4). The sample
set included one (1) field blank, one (1) rinsate blank and one (1) field duplicate pair. Samples
were analyzed in accordance with Contract Laboratory Program (CLP) Statement of Work
(SOW) ILMO05.4 (with modification 1621.0) through the Routine Analytical Services (RAS)
program. Modifications include analysis of B at the Contract Required Quantitation Limit

(CRQL) of 7.0 pg/L.
SUMMARY

Data were validated according to Region III Modifications to the National Functional Guidelines
for Inorganic Data Review, Level IM2. Areas of concern with respect to data usability are listed
below.

Samples in this SDG were analyzed by the ICP-MS method which does not include analysis for
aluminum (Al), calcium (Ca), iron (Fe), magnesium (Mg), mercury (Hg), potassium (K) and
sodium (Na). Hg was analyzed in this SDG using a cold vapor technique.

Data in this case have been impacted by outliers present in the field and rinsate blanks as well as
the matrix spike, ICP serial dilution and ICP-MS internal standard analyses. Details of these
outliers are discussed under “Minor Problems”, specific samples affected are outlined in “Table
1A” and qualified analytical results for all samples are summarized on the Data Summary Forms

(DSFs).
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Page 2 of 3

MINOR PROBLEMS

Field (FB) and/or rinsate (RB) blanks had reported results greater than the Method Detection
Limits (MDLs) for the analytes listed below. Positive results for these analytes in affected
samples which are less than or equal to five times (<5X) the blank concentrations may be biased
high and have been qualified “B” on the DSFs.

Blank Affected Analytes
FB arsenic (As)
RB manganese (Mn), zinc (Zn)

The matrix spike recovery was high (>125%) for B. Positive results for this analyte in affected
samples may be biased high and have been qualified “K” on the DSFs unless superseded by “J”.

Matrix spike recoveries were low (<75% but >30%) for chromium (Cr), copper (Cu), nickel (Ni),
vanadium (V) and Zn. Low recoveries may be attributed to matrix interferences or analyte lost
during the digestion process. Positive results for these analytes in affected samples may be
biased low and have been qualified “L” on the DSFs unless superseded by “B” or “J”.
Quantitation limits for these analytes in affected samples may be biased low and have been
qualified “UL” on the DSFs unless superseded by “UJ”.

The percent difference (%D) in the ICP serial dilution analysis was outside the control limit
(>10%) for Mn. Positive results for this analyte in affected samples are estimated due to possible
matrix interferences and have been qualified “J” on the DSFs unless superseded by “B”.

Relative intensities for internal standard scandium (Sc)-45 were above the upper QC limit
(>125%) for all samples (and the associated matrix spike) except MC0147, MC0153 and
MCO0160. In addition, the relative intensity for internal standard terbium (Tb)-159 was outside
the upper QC limit (>125%) for sample MC0155. Per SOW, these samples were reanalyzed at a
two-fold dilution (2X). Internal standard responses in the diluted analysis were within QC limits
for samples MC0006, MC0148, MC0149, MC0150, MC0151, MC0154, MC0156, MCO0157,
MCO0158 and MC0183. Results for all analytes except Hg in these samples were reported from
the 2X dilution and annotated with a “+” on the DSFs. CRQLs are elevated in these samples due
to the dilution. Samples MC0007, MC0008, MC0146, MC0152 and MCO0155 had similar
internal standard recoveries in the diluted analysis, thus results were reported from the undiluted
initial analysis of these samples. Positive results and quantitation limits for analytes with masses
greater than six (>6) but less than one hundred fifteen (<115) [less than two hundred nine (<209)
in the case of MCO0155] in these samples are estimated and have been qualified “J”” and “UJ”,
respectively, on the DSFs unless superseded by “B”.

NOTES

Reported results between MDLs and CRQLs were qualified “J” on the DSFs unless superseded -
by ‘{B‘}’-
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Reported results for field duplicate pair MC0156/MC0157 were within 20% RPD, +CRQL for all

analytes.

Post-digestion spike recoveries were low (<75% but >30%) for Ni and Zn. No data were
qualified based on these findings.

Data for Case 38507, SDG MC0146, were reviewed in accordance with the National Functional
Guidelines for Evaluating Inorganic Analyses with Modifications for use within Region III.

ATTACHMENTS

INFORMATION REGARDING REPORT CONTENT

Table 1A is a summary of qualifiers applied to the laboratory-generated results during data

validation.

TABLE 1A

TABLE 1B

APPENDIX A
APPENDIX B
APPENDIX C
APPENDIX D

SUMMARY OF QUALIFIERS ON DATA SUMMARY FORMS AFTER
DATA VALIDATION

CODES USED IN COMMENTS COLUMN OF TABLE 1A
GLOSSARY OF DATA QUALIFIER CODES

DATA SUMMARY FORMS

CHAIN OF CUSTODY RECORDS

LABORATORY CASE NARRATIVE

DCN: 38507.MC0146IM2.doc



SUMMARY OF QUALIFIERS ON DATA SUMMARY

TABLE 1A

FORM AFTER DATA VALIDATION

Case 38507, SDG MC0146

ANALYTE

Sb

Ba

Be

Cd

Cr

SAMPLES
AFFECTED

MCO0155

MC0007, MC0008,
MC0146, MCO0152

MC0149, MC0150,
MCO0151, MCO0154

MCO0155
MCO0155

MC0007, MCO0008,
MCO0146, MCO0152,
MCO155

MC0007, MCO0008,
MCO0146, MCO0152,
MCO0155

MC0007, MC0008,
MC0146, MC0152,
MCO0155

MCO0183

All Samples Except
MC0007, MCO0008,
MCO0146, MC0152,
MCO0155, MC0183

POSITIVE
VALUES

* See explanation of comments in Table 1B

NON-
DETECTED
VALUES BIAS
uJ
High
High
uJ
uJ
uJ
UL Low

Page 1 of 4

COMMENTS*
ISH (127% - 317%)

FB (0.47 J pg/L)
ISH (127% - 317%)

FB (0.47 ] pg/L)

ISH (127% - 317%)
ISH (127% - 317%)

ISH (127% - 317%)

ISH (127% - 317%)

ISH (127% - 317%)
MSL (68%)

>SMDL<CRQL
MSL (68%)

MSL (68%)



TABLE 1A
SUMMARY OF QUALIFIERS ON DATA SUMMARY
FORM AFTER DATA VALIDATION

Case 38507, SDG MCO0146

SAMPLES
ANALYTE AFFECTED

POSITIVE
VALUES

Co MC0007, MCO0008, J
MCO0146, MC0152,
MCO0155

Cu MC0007, MC0008, J
MCO0146, MCO0152,
MCO0155

All Samples Except
MC0007, MC0008,
MCO0146, MCO0152,
MCO0155

Pb MCO0155 J

Mn MC0007, MC0008 B

MC0146, MCO0152, J
MCO0155

All Samples Except J
MC0007, MC0008,
MCO0146, MC0147,
MC0152, MCO155

Ni MC0007, MC0008, J
MCO0146, MCO0152,
MCO0155

MC0150, MCO0154, J
MC0156, MC0183

* See explanation of comments in Table 1B

NON-
DETECTED
VALUES BIAS

uJ

Ul

High

uJ

Page 2 of 4

COMMENTS*

ISH (127% - 317%)

ISH (127% - 317%)
MSL (68%)

MSL (68%)

ISH (127% - 317%)
RB (0.53 7 pg/L)
ISH (127% - 317%)
ISD (14%)

ISH (127% - 317%)
ISD (14%)

ISD (14%)

ISH (127% - 317%)

MSL (70%)

>MDL<CRQL
MSL (70%)



TABLE 1A

SUMMARY OF QUALIFIERS ON DATA SUMMARY

FORM AFTER DATA VALIDATION

Case 38507, SDG MC0146

ANALYTE

Ni

Se

Zn

NON-
DETECTED
VALUES BIAS

SAMPLES
AFFECTED

POSITIVE
VALUES

MC0006, MC0147, L UL Low
MC0148, MCO0149,

MCO0151, MCO0153,

MC0157, MCO0158,

MCO0160

MC0007, MCO0008, uJ
MCO0146, MC0152,
MCO0155

MC0007, MC0008, uJ
MCO0146, MC0152,
MCO0155

MCO0155 ul

MC0007, MCO0008, J uJ
MC0146, MCO0152,
MCO0155

All Samples Except UL Low
MC0007, MC0008,

MC0146, MC0152,

MCO0155

MCO0146, MCO0152 B High

MC0148, MCO0150, B High
MCO0151, MCO0153,

MCO0154, MCO0156,

MCO0157, MCO0158,

MC0183

* See explanation of comments in Table 1B

Page 3 of 4

COMMENTS*

MSL (70%)

ISH (127% - 317%)

ISH (127% - 317%)

ISH (127% - 317%)
ISH (127% - 317%)
MSL (74%)

MSL (74%)

RB (2.9 pg/L)
ISH (127% - 317%)
MSL (70%)

RB (2.9 pg/L)
MSL (70%)



SUMMARY OF QUALIFIERS ON DATA SUMMARY

TABLE 1A

FORM AFTER DATA VALIDATION

Case 38507, SDG MC0146

ANALYTE

SAMPLES
AFFECTED

MC0007, MCO0008,
MCO0155

MCO0147

MC0006, MCO0149,
MC0160

MC0007, MC0008,
MCO0146, MCO0152,
MCO0155

MCO0151, MCO0154

All Samples Except
MC0007, MCO0008,
MC0146, MC0147,
MCO0151, MCO0152,
MCO0154, MCO0155,
MCO0160

POSITIVE
YALUES

* See explanation of comments in Table 1B

NON-

DETECTED
VALUES BIAS
Ul

UL Low

High

Page 4 of 4

COMMENTS*

ISH (127% - 317%)
MSL (70%)

>MDL<CRQL
MSL (70%)

MSL (70%)

ISH (127% - 317%)
MSH (219.1%)

>MDL<CRQL
MSH (219.1%)

MSH (219.1%)



ISH =

FB =

MSL =

>MDL =

<CRQL

ISD =

MSH =

Page 1 of 1
TABLE 1B
CODES USED IN COMMENTS COLUMN

Internal standard had relative intensities above the upper QC limit (>125%) [%
relative intensities are in parenthesis]. Positive results and quantitation limits are
estimated.

Field blank had a result >MDL [result is in parenthesis]. Positive results which
are <5X the blank concentration may be biased high.

Matrix spike recoveries were low (<75% but >30%) [% recoveries are in
parenthesis]. Positive results and quantitation limits may be biased low.

Reported results are greater than MDLs but less than CRQLs and are considered
estimated.

Rinsate blank had results >MDLs [results are in parenthesis]. Positive results
which are <5X the blank concentrations may be biased high.

Percent difference (%D) in the ICP serial dilution analysis was outside the control
limit (>10%) [%D is in parenthesis]. Positive results are estimated.

Matrix spike recovery was high (>125%) [% recovery is in parenthesis]. Positive
results may be biased high.



Appendix A

Glossary of Data Qualifier Codes



GLOSSARY OF DATA QUALIFIER CODES (INORGANIC)

CODES RELATED TO IDENTIFICATION
(confidence concerning presence or absence of analytes):

U

Not detected. The associated number indicates approximate sample concentration
necessary to be detected.

(NO CODE) = Confirmed identification.

B

R

N

Not detected substantially above the level reported in laboratory or field blanks.

Unusable result. Analyte may or may not be present in the sample. Supporting
data necessary to confirm result.

Tentative identification. Consider present.
Special methods may be needed to confirm its presence or absence in future
sampling efforts.

CODES RELATED TO QUANTITATION
(can be used for both positive results and sample quantitation limits):

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, quantitation limit may be inaccurate or imprecise.

UL = Not detected, quantitation limit is probably higher.

OTHER CODES

Q

No analytical result.



Appendix B

Data Summary Forms
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DATA SUMMARY FORM: INORGANIC Page __1__of _4

Case #: 38507 SDG : MC0146 Number of Soil Samples : 0
Site : BATTLEFIELD GOLF CLUB Number of Water Samples : 18
Lab.: Ad

ALL TOTAL METALS
Sample Number : (b) (6) ] (b) (6) ] (b) (6) | MC0146 MCO0147
Sampling Location : (Prefix : BG0S04-) (b) 6) | (b) (6) ] (b) (6) | MW-10A FB
Field QC : Field Blank
Matrix : Water Water Water Water Water
Units : ug/L ug/L ug/L ug/L ug/L
Date Sampled : 5/1/2009 5/1/2009 5/1/2009 4/30/2009 5/1/2009
Time Sampled : 16:15 16:17 16:19 13:35 09:00
Dilution Factor : 2.0/1.0 1.0 1.0 1.0 1.0
ANALYTE CRQL Result Flag Result Flag Result Flag Result Flag Result Flag

COBALT
COPPER
LEAD
MERCURY
SELENI

. ';,u_ 1&‘

e T drer e

CRQL = Contract Required Quantitation Limit SEE NARRATIVE FOR CODE DEFINITIONS
To calculate sample quantitation limits: (CRQL * Dilution Factor) Revised 09/99

Prefix : All sample locations are prefixed BG0S04-
+ = Result reported from diluted analysis.



DATA SUMMARY FORM: INORGANIC

Page 2 of_4_

Case #: 38507 SDG : MC0146
Site : BATTLEFIELD GOLF CLUB
Lab. : Ad

ALL TOTAL METALS
Sample Number : MCO0148 MC0149 MC0150 MC0151 MC0152
Sampling Location : (Prefix : BG0904-) MW-10B MW-11A MW-11B MW-12A MW-12B
Matrix : Water Water Water Water Water
Units : ug/L ug/L ug/L ug/L ug/L
Date Sampled : 4/30/2009 4/30/2009 4/30/2009 4/30/2009 4/30/2009
Time Sampled : 13:35 14:40 14:35 16:25 16:20
Dilution Factor : 2.0/1.0 20/1.0 2.0/1.0 2.0/1.0 1.0
ANALYTE CRQL Result Flag Result Flag Resuit Flag Result Flag Result Flag

TRELILM i =
ZINC =
_BORON ) 168+

CRAQL = 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.

Revised 09/99



DATA SUMMARY FORM: INORGANIC Page_3_ of _4__

Case #: 38507 SDG : MC0146
Site : BATTLEFIELD GOLF CLUB
Lab. : A4
ALL TOTAL METALS
Sample Number : ) MC0153 MCO0154 MC0155 MC0156 MC0157
Sampling Location : (Prefix : BG0904-) MW-7A MW-7B MW-8A MW-8B MW-8BD
Field QC : ; Dup of MC0157 Dup of MC0156
Matrix : Water Water Water Water Water
Units : ugl/L ug/L ug/lL ug/L ug/L
Date Sampled : 4/30/2009 4/30/2009 4/30/2009 4/30/2009 4/30/2009
Time Sampled : 08:25 08:30 10:30 10:40 10:45
Dilution Factor : 1.0 2.0/1.0 1.0 2.0/1.0 20/1.0
ANALYTE CRQL Result Flag Result Flag Result !{Iag Result Flag Result Flag

e N ] |5y ) 350+ |K.
CRQL = Contract Required Quantitation Limit *Action Level Exists SEE NARRATIVE FOR CODE DEFINITIONS
To calculate sample quantitation limits: (CRQL * Dilution Factor) Revised 09/99
Prefix : All sample locations are prefixed BG0904-

+ = Result reported from diluted analysis.




Case #: 38507
Site :
Lab. :

DATA SUMMARY FORM: INORGANIC

SDG : MC0146
BATTLEFIELD GOLF CLUB

Ad
ALL TOTAL METALS

Page__4_ of _4_

Sample Number :
Sampling Location :
Field QC :

Matrix :

Units :

Date Sampled :
Time Sampled :
Dilution Factor :

MC0158
BG0904-MW-9A

MCO0160
BG0804-RB
Rinsate Blank
Water

ug/L

5/1/2009
09:35

1.0

Water
ug/L
4/30/2009
12:10
20/1.0

MC0183

BG0904-MW-9B

Water
ug/L
4/30/2009
11:55
20/1.0

ANALYTE

Result Flag Result Flag

Result

Flag Result Flag Flag

ANTIMONY
“ARSENIC
BARIUM ) _
BERYLLIUM
*CADMIUM
*CHROMIUM
COBALT

'COPPER

*LEAD

ME_RCURY
SNICKELLE & S
_SELENIUM e
LSIVERTAY G P R
THAL_LIUM

VANADIUM =

LAle

10

4

'

~ N o = -s:'c! - N s N s N - e

o I

+

4 Do) A i

CRAQL = Contract Required Quantitation Limit

*Action Level Exists

To calculate sample quantitation limits: (CRQL * Dilution Factor)

+ = Result reported from diluted analysis.

SEE NARRATIVE FOR CODE DEFINITIONS
Revised 09/99
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Chain-of-Custody Records



Epﬁ’} ot Eabe 5‘***’% s B

Inorgamc Trafﬁc Report & Chain of Custody Record
Region: 3 .o Date Shipped: ©  5/5/2009 Chain of Custody Record *° ?mphr . %
Projact Code: CT24554 Carrier Name:  FedEx grature: /é
h Account Code: Alrbill: 857499849011 Refinquished By (Date /Time) | Received By (Date / Time)
CERCUIS ID: VANO00308614 i
Shippedto: A4 Scientific 1
2 Spii ID: AM 1544 Sawdust Road Kedor  s/sfoa 120
m Site Name/State:  Battlefield Golf Potable/VA %?V\?Sdl e
Project Leader: Ken Eden : an 77380
Action: Removal Assessment (281) 2825277 3
E Sampling Co: Tetra Tech EM, Inc -
:, INORGANIC MATRIX/ CONC! ANALYSIS/ TAGNoJ STATION SAMPLE COLLECT ORGANIC o«
SAMPLE No. SAMPAER  TWPE TURNAROUND PRESERVATIVE! Bottes LOCATION DATE/TIME SAMPLE No. Type
u (b) (6) | Potable Well UG Metals+BO (7) 120 (HNO3) (1) DICEIGN s 52000 615 =
Ken Eden
o (b) (6) | Potable Well UG Metals+BO (7) 121 (HNO3) (1) DIODIGIDIEE s: 512009  16:17 -
n Ken Eden
(b) (6) | Potable Well - LG Metals+BO (7) 122 (HNO3) (1) BDIOEIEE s: 512009  16:19 -
Ken Eden
-
m Shipment for Case - Sample{s) to be used for laboratory QC: Addltional Sampler Signature(s): Chaln of Custody Seal Number:
Complete? Y
: Analysis Key: Concentration: L= Low, M = LowMedium, H = High Type/Designate:  Composite = C, Grab=G ) Shipment lced?
Metals+BO = ICP Metals ¥ BORON Total
TR Number: _ 3.082800255-050509-0001 _ REGION COPY

PR provides preliminary results. Requests for prefiminary results will increase analytical costs.

AR Co b b b Db b b D DB HD Lb M B b b H FAVSA4T Page 11f 1




F )
ﬁEPA USEPA Contract Laboratory Program Case No: 28507 R
Inorganic Traffic Report & Chain of Custody Record DAS No:
Reglon: 3 Date Shipped:  5/4/2009 Ichain of Custody Record :lmnhr
Project Code: CT 4554 Carrier Name:  FedEx
Account Code: Alrbill: 857499683000 Relinquished By (Date / Time) Received By (Date / Time)
h CERCLIS ID: VAN000306614 Shipped to: A4 Scientific 1
z Spilt1D: ALM 1544 Sawdust Road,
Site Name/State: Battlefield Golf - April 2009/VA '?‘Il':ﬂe\l\?g:dl P 2
Project Leader: e ands 8
Ll rojectlLeader:  Ken Eden (281) 292-5277 3
Action: Removal Assessment
E Sampling Co: Tetra Tech EMI 4
INORGANIC MATRIX/ CONC/ ANALYSIS/ TAGNoJ STATION SAMPLE COLLECT ORGANIC Qc
: SAMPLE No. SAMPLER TYPE TURNAROUND PRESERVATIVE Boltles LOCATION DATETIME SAMPLE No. Type
U MC0146 Ground Water/ UG Metals+BO (7) 510 (HNO3) (1) BGO904-MW-10A  S: 4/30/2008  13:35 -
Ken Eden
o MCO0147 Ground Water/ UG Metals+BO (7) 512 (HNO3) (1) BG0904-FB S: 5/1/2009 9:00 Field Blank
Ken Eden
a MCO0148 Ground Water/ UG Metals+BO (7) 513 (HNO3) (1) BG0904-MW-10B  S: 4/30/2009  13:35 -
Ken Eden
m MCO0149 Ground Water/ LG Metals+BO (7) 514 (HNO3) (1) BG0904-MW-11A  S: 4/30/2009  14:40 -
> Ken Eden
MC0150 Ground Water/ UG Metals+BO (7) 515 (HNO3) (1) BG0904-MW-11B  S: 4/30/2009  14:35 =
= Ken Eden
: MC0151 Ground Water/  LIG Metals+BO (7) 516 (HNO3) (1) BGO904-MW-12A  S: 4/30/2009  16:25 -
Ken Eden
u MC0152 Ground Water/ UG Metals+BO (7) 517 (HNO3) (1) BGO0904-MW-12B  S: 4/30/2009  16:20 ot
m Ken Eden
MCO0153 Ground Water/ LG Metals+BO (7) 518 (HNO3) (1) BGO904-MW-7A  S: 4/30/2009  8:25 =
d Ken Eden
MC0154 Ground Water/ (W/e] Metals+BO (7) 519 (HNO3) (1) BG0904-MW-7B  S: 4/30/2009  8:30 -
Ken Eden
¢ MCO0155 Ground Water/ LG Metals+BO (7) 521 (HNO3) (1) BGO904-MW-8A  S: 4/30/2009  10:30 =
n Ken Eden
MCO0156 Ground Water/ UG Metals+BO (7) 522 (HNO3) (1) BGO904-MW-8B  S: 4/30/2009  10:40 o
m Ken Eden
m. Shipment for Case Sample(s) to be used for laboratory QC: Additional Sampler Signature(s): Chain of Custody Seal Number:
Complete? N
: MC0183
Analysls Key: Concentration: | = Low, M = Low/Medium, H = High Type/Designate:  Composite = C, Grab = G Shipment Iced?
Metals+BO = ICP Metals ¥+ BORON Toial, MetalstBUd = ICP Metals + BORON Dissolved

TR Number:  3.510515489-050109-0001

PR provides preliminary results. Requests for preliminary results will Increase analytical costs. R E G I G N CO_FPY
SIS 0) (50) (90) ()(0) (4) ) (4)(0) (4)(D) (4)(b) (4)(0) (4)(D) (4)(D) A)D) (A)(0) (4)(D) (4)(D) (A)D) (A)(D) (4) |
0 @)0) (4)

F2V6.1.047 Page 1 of 2
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$EPA USEPA Contract Laboratory Program Case No: ——
Inorganic Traffic Report & Chain of Custody Record DAS No:
Region: 3 Date Shipped:  5/4/2009 —FChain of Custody Record g'ﬂ'lﬂ:;.:
Project Code: CT 4554 Carrler Name:  FedEx it
Account Code: Alrbill: 857499683000 Relinquished By (Date/Time) | Recelved By (Date / Time)
CERCLIS ID: VAN000306614 Shipped to: A4 Scientific 1
Spill ID: ALM 1544 Sawdust Road,
Site Name/State:  Battlefield Golf - April 2008/VA Suite 505 2
Project Leader:  Ken Eden ?;:Im‘;%‘;j; ReTie0 3
Action: Removal Assessment
Sampling Co: Tetra Tech EMI 4
INORGANIC MATRDU CONC/ ANALYSIS/ TAGNoJ STATION SAMPLE COLLECT ORGANIC Qc
SAMPLE No. SAMPLER TYPE TURNAROUND PRESERVATIVE Bottles LOCATION DATEITIME SAMPLE No. Type
MCO0157 Ground Water/ UG Metals+BO (7) 523 (HNO3) (1) BG0904-MW-8BD : 4/30/2008  10:45 eld Duplicate of BG0904-MW-8
Ken Eden
MC0158 Ground Water/ UG Metals+BO (7) 524 (HNO3) (1) BG0904-MW-9A : 4/30/2009  12:10 -
Ken Eden
MC0160 Ground Water/ UG Metals+BO (7) 527 (HNO3) (1) BG0804-RB : 5/1/2009 9:35 Rinsate Blank
Ken Eden
MCO0175 Ground Water/ UG Metals+B0Od (7) 556 (HNO3) (1) BGO0904-FBF : 5/1/2009 9:00 Field Blank
Ken Eden
MCO0176 Ground Water/ uG Metals+BOd (7) 557 (HNO3) (1) BG0904-RBF : 5/1/2009 9:35 Rinsate
Ken Eden
MCo0183 Ground Water/ UG Metals+BO (7) 569 (HNO3), 570 (HNO3) BG0904-MW-9B : 4/30/2008  11:55 -
Ken Eden (2)
Shipment for Case Sample(s) to be used for laboratory QC: Additional Sampler Signature(s): Chain of Custody Seal Number:
Complete? N
MCo0183
Analysis Key: Concentration: | = Low, M = Low/Medium, H = High TypelDesignate:  Composite = C, Grab = G Shipment Iced?

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

| -
TR Number:

3-510515489-050109-0001

PR provides preliminary results. Requests for prelim) results will increase analytical costs. .
Send Copy to:|

REGI

N COPY

F2V6.1.047 Page 2 of 2



U.S. EPA Region III Analytical Request Form

Revision 10.06

TS50+
Date: 4/21/09 | Site Activity: Removal ASSESSMENT
Site Name: Battlefield Golf Club Street Address: 1001 South Centerville Turnpike
City: Chesapeake State: VA Latitude: 36.68982 [ Longitude: 76.17790
Program: Superfund Acct. #: 2009 T0O3 N 302DC6C A3LM RS00 CERCLIS #: VAN000306614
Site ID: Spill ID: A3LM Operable Unit:
Site Specific QA Plan Submitted: [X] No [ ]Yes [ Title: START3 QAPP I Date Approved: November 2006
EPA Project Leader: CHRIS WAGNER Phone#: Cell Phone #: 804-337-3049 E-mail: Wagner.Christine@epa.gov
Request Preparer: JOSHUA COPE Phone#: 610-364-2130 Cell Phone #: 215-768-8114 E-mail: Joshua.cope@ttemi.com
Site Leader: Ken Eden Phone#: 610-364-2125 Cell Phone #: 215 681 0722 ) E-mail: Ken.eden@ttemi.com
Contractor: Tetra Tech EM Inc EPA CO/PO: Jeff Fang/Karen Wodarczyk '
#Samples 1* Matrix: potable water Parameter: TAL metals Low + Hg + B - total Ve i Method: ILM05.4 ICPMS ™)
#Samples 1* Matrix: potable water Parameter: TAL metals Low +Hg + B - dissolved Method: ILM05.4 ICPMS g_ 30510
#Samples 1* Matrix: non-potable water Parameter: TAL metals Low + Hg + B - total Method: ILMO05.4 ICPMS
#Samples 1* Matrix: non- potable water Parameter: TAL metals Low +Hg + B - dissolved / Method: ILMO05.4 ICPMS J
#Samples Matrix: Parameter: Method:
Ship Date From: 4/28/09 I Ship Date To: 4/30/09 I Org. Validation Level ‘ Inorg. Validation Level IM2
Unvalidated Data Requested: [] No [X] Yes If Yes, TAT Needed: [] 14days [X]7days [] 72hrs [ 48hrs [] 24hrs [ Other (Specify) ﬂ,,,, ESH/
Validated Data Package Due: []42days []30days [X] 21days [] 14 days [_]Other (Specify) ﬂ[ g
Electronic Data Deliverables Required: [ ]No [X] Yes (EDDs will be provided in Region 3 EDD Format) r

Special Instructions: Detection limits are attached please note addition of Boron analysis. *PLEASE AWARD SPLIT SAMPLES TO A
SEPARATE LAB FOR COMPARISON.

FORM ARF- 10/06 Revision 1.1




Appendix D

Laboratory Case Narrative



USEPA-CLP

COVER PAGE
Lab Name: Ad Scientific, Inc. Contract: EPW0B063
Lab Code: Ad Case No: 38507 NRAS No.: 1621.0 SDG No: MC0146
SOW No.: IIM05.4
EPA Sample No. Lab Sample ID
MC0006 0010264-01
MC0007 0010264-02
MC0008 0010264-03
MCO0146 0010259-01
MC0147 0010259-02
MC0148 0010259-03
MC0149 0010259-04
MC0150 0010259-05
MC0151 0010259-06
| MC0152 0010259-07
MCO0153 0010259-08
z MC0154 0010259-09
MCO0155 0010259-10
m MCO0156 0010259-11
E MC0157 0010259-12
MC0158 0010259-13
: MC0160 0010259-14
MC0183 0010259-15
u MC0183D 0010259-15D
o MC01838 0010259-158
ICP-AES ICP-MS
n re ICP-AES and ICP-MS interelement corrections (Yes/No) YES YES
liad?
re ICP-AES and ICP-MS background corrections (Yes/No) YES YES
bpplied?
If ves, were raw data generated before
application of background corrections? (Yes/No) NO NO

...... ents:  The %D for Boron and Manganese exceeded the QC limits in the serial dilution. Interferences are suspected.

certify that this data package is in compliance with the terms and conditions of the
ntract, both technically and for completeness, for other than the conditions detailed
m ove. Release of the data contained in this hardcopy data package and in the computer-readable data
pmitted on diskette (or via an alternate means of elactronic
ansmission, if approved in advance by USEPA) has been authorized by the Laboratory
ager or the Manager's designee, as verified by the following signature.

LSO ) (D) (D) ()

mature:

0% o

soo  [NGNENGN  S9egses:

COVER PAGE IIM05.4




A4 SCIENTIFIC, INC.
1544 Sawdust Road, Suite 505 » The Woodlands, TX 77380 * Phone (281) 292-5277

Contract #: EPW08063 Case #: 38507 SDG #: MC0146

SDG NARRATIVE

SAMPLE RECIEPT & LOGIN

The following samples were received on the dates listed against them. The samples were logged in for
analysis as listed.

Client Sample Lab Matrix #Cont.  Received Analysis Comments
Sample
MCO0146 0010259-01 Water 1 05/05/09 ILMO05.4-TOTAL HG SDG FIRST SX-MA
10:08 1621.0
ILMO05.4-TOTAL
ICPMS
MC0147 0010259-02 Water 1 05/05/09 ILMO05.4-TOTAL HG MA 1621.0
10:08
ILM05.4-TOTAL
ICPMS
MC0148 0010259-03 Water 1 05/05/09 ILM05.4-TOTAL HG MA 1621.0
10:08
ILMO05 4-TOTAL _
ICPMS
MC0149 0010259-04 Water 1 05/05/09 ILM05.4-TOTAL HG MA 1621.0
10:08
ILM05.4-TOTAL
ICPMS
MCO0150 0010259-05 Water 1 05/05/09 ILM05.4-TOTAL HG MA 1621.0
10:08
ILMO05.4-TOTAL
ICPMS
MC0151 0010259-06 ‘Water 1 05/05/09 ILMO05.4-TOTAL MA 1621.0
10:08 ICPMS
ILM05.4-TOTAL HG
MCO0152 0010259-07 Water 1 05/05/09 ILMO05.4-TOTAL MA 1621.0
10:08 ICPMS
ILM05.4-TOTAL HG
MC0153 0010259-08 Water 1 05/05/09 ILMO05.4-TOTAL MA 1621.0
. 10:08 ICPMS
ILM05.4-TOTAL HG
MCO0154 0010259-09 Water 1 05/05/09 ILMO05.4-TOTAL HG MA 1621.0
10:08
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A4 SCIENTIFIC, INC.
1544 Sawdust Road, Suite 505 « The Woodlands, TX 77380 = Phone (281) 292-5277

Contract #: EPW08063

Case #: 38507

SDG #: MC0146

MCO0155 0010259-10
MC0156 0010259-11
MC0157 0010259-12
;dCOI 58 ;}010259- 13
MC0160 0010259-14
MCo0183 0010259-15
MC0006 0010264-01
MC0007 0010264-02
MC0008 0010264-03

SDG NARRATIVE

Water 05/05/09
10:08

Water 05/05/09
10:08

Water 05/05/09
10:08

Water 05/05/09
10:08

Water 05/05/09
10:08

Water 05/05/09
10:08

Water 05/06/09
10:04

Water 05/06/09
10:04

Water 05/06/09
10:04

[LM05.4-TOTAL
ICPMS

ILM05.4-TOTAL HG

ILM05.4-TOTAL
ICPMS

ILM05.4-TOTAL HG

ILM05.4-TOTAL
ICPMS

ILM05.4-TOTAL HG

ILMO05.4-TOTAL
ICPMS

IL.M05.4-TOTAL
ICPMS

ILMO05.4-TOTAL HG

ILM05.4-TOTAL HG

IL.M05.4-TOTAL
ICPMS

ILMO05.4-TOTAL
ICPMS

ILMO05.4-TOTAL HG

ILM05.4-TOTAL HG

ILM05.4-TOTAL
ICPMS

ILM05.4-TOTAL
ICPMS

ILM05.4-TOTAL HG

ILMO05.4-TOTAL
ICPMS

ILMO05.4-TOTAL HG

MA 1621.0

MA 1621.0

MA 1621.0

MA 1621.0

MA 1621.0

MS/DUP-MA 1621.(

SDG FINAL SX
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A4 SCIENTIFIC, INC.
1544 Sawdust Road, Suite 505 « The Woodlands, TX 77380 « Phone (281) 292-5277

Contract #: EPWO08063 Case #: 38507 SDG #: MC0146

SDG NARRATIVE

Samples were received in the following coolers.

DATE COOLER NO. Temp (in °C) AIRBILL NO.
RECEIVED

05/05/2009 1 5 857499683000

05/06/2009 1 3 857459849011

No other discrepancies or issues were noted during receipt and login,

pH of the water samples was verified upon sample receipt and is listed below:

EPASAMPLE# | LABSAMPLE# | pH-ICP-MS
MC0006 10264-01 <2
MC0007 10264-02 <2
MCO0008 10264-03 <2
MCO0146 10259-01 <2
MC0147 10259-02 <2
MC0148 10259-03 <2
MC0149 10259-04 <2
MCO0150 10259-05 <2
MCO0151 10259-06 <2
MC0152 10259-07 <2
MCO0153 10259-08 <2
MCO0154 10259-09 <2
MCO0155 10259-10 <2
MC0156 10259-11 <2
MCO0157 10259-12 <2
MCO0158 10259-13 <2
MC0160 10259-14 <2
MCO0183 10259-15 <2

ICP-MS

Water samples were digested by Hot-Block technique (HW3) and analyzed using a Thermo Electron
Corporation ICP MS model X-II.

No problems were encountered during sample preparation. Several samples were failed for the internal
standards lab did a 2X dilution for the failed samples. Interferences are suspected.

MS and DUP were performed on sample “MC0183” and they were within the QC limits. The %R for
several analytes exceeded the QC limits in the Matrix Spike, Post digestion spike was performed.

Serial Dilution was performed on sample “MC0183” and it was within the QC limits.
All samples were prepared and analyzed according to the modified analysis instructions and prepared and
analyzed with in the contractual holding times.
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A4 SCIENTIFIC, INC.
1544 Sawdust Road, Suite 505 » The Woodlands, TX 77380 » Phone (281) 292-5277

Contract #: EPW08063 Case #: 38507 SDG #: MC0146

SDG NARRATIVE

The following equations were used for calculation of sample results from raw instrument output data:

ICP-MS
WATER Samples:

Concentration (pg/L) = C* g *DF
i

Where,

C = Instrument value in pg/L (The average of all replicate integrations).
V; = Final digestion volume (mL) (50ml)

V; = Initial digestion volume (mL}) (50ml)

DF = Dilution Factor
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Request for Quote (RFQ) for Modified Analysis
Date: April 22, 2009

Subject: Modification Reference Number: 1621.0
Title: Addition of Boron by ICP-MS
Sample Matrix: Water
Fraction Affected: Metals
Statement of Work: ILM05.4

Purpose:

The Contractor Laboratory is requested to perform the following modified analyses under the
Inorganic Statement of Work (SOW) ILMO05.4, based on the additional specifications listed
below. Unless specifically modified by this modification, all analyses, Quality Control (QC),
and reporting requirements specified in SOW ILMO05.4 remain unchanged and in full force and
effect. The number of samples requested in this modification is not guaranteed.

Please note that accepting a modified analysis request is voluntary, and that the Laboratory is
not required to accept the modified analysis. There will be no adverse effect to the Laboratory
for not accepting the modified analysis request. However, once the Laboratory accepts the
request for modified analysis, it shall perform the analysis in accordance with this modification
and as specified in SOW ILMO05 4.

The Laboratory is requested to review the modification described herein, determine whether or
not it shall accept the requested modified analyses, and complete the attached response form.
The Laboratory shall provide comments in response to the required changes in the designated
area, in order to ensure that the modified analysis can be completed in accordance with the
specifications described herein.

Notice to Contractors: Acceptance of Modified Analysis samples will not count against the
monthly capacity.
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Modification to the SOW Specifications:

The contract Laboratory shall analyze water samples for the Target Analyte List (TAL), and the
additional analyte Boron (B, CASRN 7440-42-8), by ICP-MS as indicated on the Traffic
Report/Chain of Custody record.

The CRQL for B is 7 ug/L.

A Method Detection Limit (MDL) study, by the preparation and analysis procedures used, is
required. The MDL for B shall be less than one-half the CRQL listed above.

The Laboratory shall add B to the ICV/CCYV solutions at an appropriate level, if it is not already
present in the standards.

The Laboratory is not required to adjust the concentrations of the CRQL Check Standard (CRI)
solution.

The Matrix Spike level for aqueous B is 100 ug/L.

The Laboratory shall add B to the LCSW at the Matrix Spike level, if it is not already present in
the solution being used.

The Laboratory is not required to add B to the ICSA/ICSAB solutions.

The Laboratory shall not use borosilicate glassware to digest the samples for metals analysis or
prepare any sample dilutions to avoid contaminating samples with B. The Laboratory shall use
polymer digestion vessels instead.

It is recommended that the Laboratory purchase reagent water that is guaranteed to have low
levels of B. Some standard Laboratory reagent water systems may not be able to supply clean
enough water to allow the laboratory blanks to meet the required CRQL.

Reporting Requirements:

Hardcopy and electronic data reporting are required as specified per SOW ILM05.4. All
hardcopy and electronic data shall be adjusted to incorporate modified specifications. This
includes attaching a copy of the requirements for modified analysis to the SDG Narrative. If
specific problems occur with incorporation of the modified analysis into the hardcopy and/or
electronic deliverable, the Laboratory shall contact the DASS Manager within the Sample
Management Offce (SMO) ot ENNRHRINGHN or viscrsi o« AN ONERGNGDN -
resolution.

All samples analyzed for the same fraction within an SDG must be analyzed under the same
fractional requirements. The Laboratory shall not include data for the same fraction with
different requirements in the same SDG.
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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.

Clarifications/Revisions to the RFQ for Modified Analysis:

Laboratory Name:
Laboratory Comments:
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