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Project Number 00521

Commander, Southeast

Naval Facilities Engineering Command Southeast
Attn: Robert Fisher

Remedial Project Manager

NAS Jacksonville

Jacksonville, FL. 32212-0030

Reference: CLEAN Contract No. N62467-04-D-0055
Contract Task Order No. 0049

Subject: Phase 1l Oif-Base Groundwater Investigation
Naval Construction Battalion Center
Gulfport, Mississippi

Dear Mr. Fisher:

This Phase |l Off-Base Groundwater Investigation report provides the results of the Phase Il groundwater
sampling investigation at the Off-Base Areas of Concern (AQOC) as defined by the Mississippi Department
of Environmental Quality (MDEQ). This investigation was conducted in response to the groundwater
results first presented in the “Off-Base Sampling Investigation Field Report Letter”, dated March 7, 2008;
this sampling investigation was performed under the “Work Plan: Phase I Off-Base Groundwater
Investigation”, dated December 9, 2008.

Introduction

During Phase | sampling activities, two groundwater samples, OBAOCWO01 and OBAOCWO02, were
collected using temporary wells from the Arndt and Bennett properties (Figure 1). The dioxin toxicity
equivalent quotient (TEQ) for sample CBAOCWO2 was reported as 381 parts per quadrillion (ppqg), which
exceeds the MDEQ target remediation goal (TRG) for 2,3,7,8 tetrachloro dibenzo-p=dioxin (TCDD) of 30
ppg. 1t should be noted that the closest private groundwater supply wells have been tested at the tap and
were non-detect for all dioxin and furan congeners [see Off-Base Communily Sampling Report (TINUS,
2003)].

Tetra Tech NUS, Inc.
{558 Village Square Bhvd.. Ste, 2, Tallahassee, FL 3230%9-2478
Tel 2850.385.9899 Fax 850385.9860 www.retratech.com
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Based on the results from the Phase | investigation, subsequent Phase Il off-base groundwater sampling
event was initiated. Permanent monitoring wells were installed to determine if the Phase | groundwater
sampling results were an artifact due to the temporary well sampling method previously used or if the
detected TCDD concentrations represented actual site conditions.

The Phase Il groundwater sampling fieldwork, which was designed to obtain groundwater samples while
avoiding any contact between surface, subsurface, and groundwater, included the following tasks:

* Global Positioning System (GPS) mapping of the major features included in the study area.

» Permanent well installation using a double-cased technique at the Arndt and Bennett properties.
Due to the potential for cross-media transfer, surface casing was used to prevent contact of the
drill toofs and well materials with the uppermost 5 feet of soil.

+ Collection of groundwater samples for a full suite of analyses.
The following section provides the details for the Phase Il groundwater sampling.

Monitoring Well Installation

Four permanent monitoring wells (OBMW1 through OBMWQ4)} were instalied at locations chesen based
on the results of the Phase | direct push technology (DPT) groundwater investigation (Figure 1). Wells
OBMW01 and OBMWO02 were installed in the vicinity of DPT groundwater sample location OBAOCWO02,
Monitoring well OBMW04 was installed adjacent to DPT groundwater sample location OBAQCWO1. The
fourth well, OBMWO03 was installed in the Turkey Creek floodplain to the northeast of OBMWO01 and
OoBMWOQ2.

Welis were screened in the shallow zone of the shallow surficial aquifer. The screened interval for each
well was based on the lithology observed while drilling and included the interval sampled during the
Phase | DPT groundwater sampling (18-20 feet below grade at locations OBAQCWO(1 and OBAQCWO02).
In this area, a siiff green massive silt unit was encountered at depths of 30 to 35 feet which was
considered the base of the shallow zone of the surficial aquifer. Field parameters and well installation
details can be found on Table 1.

The monitoring wells were installed using rotosonic drilling methods. A 7-inch surface casing advanced
to a depth of 5 feet to prevent contact with surface soils during drifling and well installation. The rotosonic
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drill string was advanced inside the surface casing to the total boring depth, based on the occurrence of
the green silt horizon.

The monitoring wells were constructed of 2-inch-diameter, Schedule 40 polyvinyl chloride (PVC) fiush-
threaded casing with 10-foot, 0.01-inch siotted PVC, pre-packed screens. At each well, a filter pack of
clean 20/40 silica sand was installed from the bottom of the horehole to 2 feet above the top of the
screen. A 4-foot thick bentonite pellet seal was installed above the 20/40 sand filter pack. The remainder
of the annulus of the borehole was grouted with cement/bentonite slurry. The monitering wells were
completed at ground surface with flush-mount vaults.

Groundwater Sampling and Analysis

Following well development, groundwater samples were collected form each of the monitoring wells using
low-flow purging methods. Groundwater quality parameters including pH, conducfivity, temperature,
dissolved oxygen, and turbidity were measured with field instruments at each monitoring well during
sampling activities. Field parameters for the well purging are summarized in Table 1. A field duplicate
sample was collected at OBMWO01 for Quality Assurance/Quality Control (QA/QC). The groundwater
samples were analyzed for the full suite of analyses listed in Table 2. Groundwater sample log sheets
are included in Appendix A.

Data Evaluation

Upon receipt of the sampling results, the laboratory data underwent full validation. Groundwater sample
results were compared to MDEQ Tier 1 groundwater TRGs. The dioxin results were evaluated using the
World Health Qrganization (WHQ) 2005 congener toxicity equivalency factors (TEFs) and the resulting
TEQs were screened against the MDEQ TRG for TCDD. The positive detections reported for the
groundwater samples are summarized in Table 3.

Dioxins/Furans

Three dioxin congeners were reported at concentrations above the laboratory detection limits (Table 3).
1,2,3,4,6,7,8,9-0CDD and 1,2,3,4,6,7,8-HPCDD were detected in all of the groundwater samples.
1,2,3,7,8,9-HXCDD was detected in groundwater samples OBMWO0101 and OBMWO0201. TCDD was not
reported in the groundwater samples. The dioxin TEQs for the Phase tl samples were less than the
MDEQ TRG for TCDD (Table 3). Compared to the Phase | sampling results, the dioxin TEQs were lower
and TCDD was not detected.
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Other Organics

Two VOCs, acetone and methylene chloride, were detected above the laboratory detection fimits in
several samples (Table 3). Reported concentrations of these VOCs, which are common laboratory
contaminants, were less than the TRGs.

Two SVOCs, di-butyl phthalate and diethyl phthalate, were detected above the laboratory detection limits,
but at a concentration less than their MDEQ TRG (Table 3).

Pesticide, PCB, and herbicide concentrations were less than the laboratory detection [imits.

Metals

Of the 20 metals detected above the laboratory detection limits, four metals (aluminum, beryilium, iron,
and lead) were present at concentrations greater than the MDEQ TRGs (Table 3).

The four metals exceeding the TRGs were detected in the sample from OBGW0401.
Iron was reported in OBGWO0201at a concentration of 13,500 Lig/L, greater than the TRG of 11,000 ug/L.

Conclusions

The groundwater dioxin results from the Phase [l sampling did not replicate the Phase | sampling results.
The dioxin TEQs in the Phase Il samples were one to two orders of magnitude lower than the Phase |
sample results and TCDD was not detected in the Phase il samples.

Because dioxins have extremely low solubility in water and extremely high affinity to carbon in the soil
matrix, it is unlikely that dioxins are moving in the dissolved phase in groundwater or leaching from
surface soif at the site. [n addition, the VOC analytical results indicate that organic compounds that could
act as solvents to increase dioxin mobility are not present at the site. |

The elevated dioxin TEQ reported in the Phase i OBAOCWO02 sample probably resulted from mixing of
surface soil with groundwater allowed by the temporary well sampling method (direct push with open mill-
slot screen). The well installation method used for Phase |l (rotosonic with surface casing) prevented
contact of the drilling tools and well materials with the surface soil.
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Other organic analytes that were detected in the groundwater samples, VOCs (acetone and methylene
chloride) and SVOCs (di-butyl phthalate, and diethyl phthalate) were at concentrations below the TRGs.

Metals (aluminum, beryllium, iron, and lead) were the only analytes reported at concentrations greater
than TRGs. Based on the history at the site, it is unlikely that Navy activities resulted in a release of

these metals and these concentrations probably represent naturally oceurring levels of these metals.

If you have any questions regarding the information presented in this document, please contact me by
phone at (850) 385-9899 or via e-mail at yarissa.martinez @tetratech.com

Cordially,

Order Manager

WDO/wdo

Enclosures

c Gordon Crane (2 copies)
Bob Merrill, MDEQ
Debbie Humbert (1 copy)
Mark Perry (1 copy)
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TABLE 1

GULFPORT, MISSISSIPPI

GROUNDWATER QUALITY PARAMETERS
NAVAL CONSTRUCTION BATTALION CENTER GULFPORT

Sample OBMWO0101 OBMW0201 OBGWO0301 OBGW0401
Location OBMWO1 OBMWO02 OBMWO03 OBMWO04
Dated Sampled 12/11/2008 12/12/2008 12/18/2008 12/18/2008
Well Depth (feet) 28 28 27 30
Screen Length (feet) 10 10 10 10

pH 6.50 6.27 5.47 6.56
Conductivity (mS/cm) 0.266 0.247 0.560 0.258
Temperature (°C) 20.09 20.31 20.42 21.33
Turbidity (NTU) 221 396 46.7 714
DO (mg/L) 0.08 0.07 0.23 0.06
ORP (mV) -261.4 -181.2 -80.2 -139.4
Draw Down (feet) 0.23 1.25 7.91 1.53
Volume Purged (liters) 80 82 45 57
Time Pu_rged (minutes) 260 320 260 270

Notes:

mS/cm = millisiemens per centimeter

°C = degrees celsius

NTU = Nephelometric Turbidity Units

DO = dissolved oxygen

mg/L = milligrams per liter

ORP = Oxidation/Reduction Potential

mV = millivolts
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TABLE 2

SAMPLING AND ANALYSIS SUMMARY TABLE
NAVAL CONSTRUCTION BATTALION CENTER GULFPORT

GULFPORT, MS

Sample Analysis Total Samples Analytical Method (SW-846)
Dioxins and Furans 5 8290
TCL VOCs 5 8260B
TCL SVOCs 5 8270C
TCL Pesticides/PCBs 5 8081A/8082
Appendix IX Herbicides 5 3151A
TAL Metals 5 60108

Notes:

TCL = Target Compound List
VOC = Volatile Organic Compound
SVOC = Semivolatile Organic Compound

PCB = Polychlorinated Biphenyl
TAL = Target Analyte List
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TABLE 3

GROUNDWATER DETECTIONS

NAVAL CONSTRUCTION BATTALION CENTER GULFPORT

GULFPORT, MISSISSIPPI

Sample OBMWO101 |OBMWO0101-D] OBMW0201 | OBGW0301 | OBGWO0401
Location OBMWO1 OBMWO1 OBMWO2 OBMWO3 OBMWO4
Date_d Sampled MDEQ TRGs 12/11/2008 | 12/11/2008 | 12/12/2008 | 12/18/2008 | 12/18/2008
Media GW aw GW GwW GwW

OBMWO0101

{Duplicate)
Volatile Organics M}
ACETONE 608 4 J 4J 5U 4.J 2J
METHYLENE CHLORIDE 5 0.6J 06J 51 5U 5U
Semivolatile Qrganics {pg/L)
DIi-N-BUTYL PHTHALATE 3650 100U 10U 10U 1J 10U
DIETHYL PHTHALATE 29200 10U 10U 10U 2J 3J
Dioxins/Furans (ng/L)
1,2,3,4,6,7,8,9-0CDD 1.07 0.857 1.51 0.885 0.161
1,2,3,4,6,7,8-HPCDD 0.057 0.047 J 0.113 0.012 J 0.008 J
1,2,3,7,8,9-HXCDD 0.004 J 0.006 U 0.011 J 0.005 U 0.005 U
Dioxin TEQ as TCDD (pg/l)
EPA 1989 30 8.02 7.64 10.15 8.04 6.62
WHO 2005 30 8.03 7.79 9.86 8.21 7.25
percent TCDD 0 0 0 0 0
Inorganies (pa/L)
ALUMINUM 36500 | 11300 8460 29000 2240 M
ANTIMONY 6 078 U 078 U 078 U 078 U 1.1
BARIUM 2000 247 231 250 285 1160
BERYLLIUM 4 0.76 0.61 U 15 0.68 h
CADMIUM 5 0.04 U 0.04 U 0.04 U 0.37 0.8
CALCIUM NA 4320 4140 3880 6240 11900
CHROMIUM 110 13.2 9.4 25.2 6.2 58.6
COBALT 2190 0.75 0.46 1.6 1.1 0.96
CCOPPER 1300 13.5 8.8
IRON 11000 10400 8970
LEAD 15 54 35
MAGNESIUM NA 5340 4980
MANGANESE 730 159 149 124 317 398
MERCURY 2 0.03 U 003U 003U 003U 0.11
NICKEL 730 29 22 6 4.8 12.6
POTASSIUM NA 3590 3360 3900 1870 5840
SELENIUM 50 1.3 0.96 U 096 U 099 U 6.6
SODIUM NA 43100 41900 44100 1E+05 44100
VANADIUM 256 13.4 10.1 34.9 6.2 90.6
ZINC 11000 13.2 9.7 241 13.5 26.9
Notes:

Shaded = Exceeds MDEQ Target Remediation Goals

MDEQ = Mississippi Department of Environmental Quality

GW = groundwater
uo/ll = microgram per liter
ng/L = nanogram per liter

TEQ = toxicity equivalent
! = non detect
J = estimation

NA = not applicable
TRG = target remediation goal
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@Tm Tech NUS, Inc. WELLNe: QP Muool
MONITORING WELL SHEET

PROJECT:

8ITE:
GEOLOGIST:

Wi6- 00352 DRILLING Co.:
PRQUECT No.. O R Ane. P2 DRILER:
ORAOC .
Loy ,m.ma’: e~ DEV. METHOD:

DAILLING METHOD: Loy NORTHING:

Be BORING No.:
. Blec ke DATE COMPLETED:

OR& paLsof
(P e

Euraf, [Pu EASTING:

Groanag Eknation =

L/
Elavation / Degth of Top of Riser:

FElevation ! Height of Top of
Swlace Casing:

.0, of Surface Casing: i

Type of Surlace Casing: hg 14 S Qiw L

Typo ot Sudaco Seal:  2x2PATY

i.D-. of Rigar: 2!

Type of Risar: Schad U0 PLys
Borsholke Dlamatar: &

Elevation / Dapih Top of Rock:

;A4

3-"01:1"

Type of Backfill:

Elervaticn ! Depth of Sent:

[ 12,

Typa of Seak: e tav, I':u&f&t_‘_)

Elevation 7 Dapth of Top of Filter Pack:

1 1y

Ekevation / Depth of Top of Scraen:

;e

Type of Screen: Lo lwed Ho PLe,
SioA Bize x Length: 0O X ro"
D of Scraen; El [T N
Type of Flliar Pack:  1.ne, e e 1€

Elewation { Dapth of Bottom of Screan;

;2%

Ekevation / Depth of Bottom of

Fifler Pack: f2 ﬂ

Tyea of Backfit Below Wedl:
£ive

Eisvation / Tolal Depth of Borehola:

135




i3 LB

L3

13 L8 6.3 L3

il 1 8 4.5 4.3 o2 L1 LY B3 &3 LD

L1 L}

1% Tetra Tech LS, Inc,

WELL No.: ORMW o2

MONITORING WELL SHEET

PROJECT: BB/ BAcA  DRILUNG Cou
PROJECT No: 1126 00S2| DRILLER:

SITE: L]

5 Lj BORING No.:

T . Blec k. wias JOATE COMPLETED:

P2 DRILUNG METHOD: Bem e NORTHING:
GEOLOGIST:  wa by, Bidvn  DEV. METHCD:

OB wad
12-9/at

Suree fpu.bﬂ EASTING:

Graund Elevation =
Datum:

]

Mt v Rrala

Ekevation / Depth of Top of Ricer:

Elavation ! Height of Top of
Surface Casing:

IO of Surface Casing: Q'

Type of Surtece Casing: Bp H & cuws—

Type of Suface Seal: 2.x 2. Pa é

L.O0. of Riser: [
Typa of Riser: Sclald HoP Ly
Borehole Diametar: o

Elavation / Degpth Top of Rock:

/ N4

Type of Backil: g0 af

Elavation / Depth of Seal:

12!

Typa of Seal: b daeily <

Elavation / Depth ol Top of Filter Pack:

116

Elevstion / Dapth of Top o Screen:

I VR

Type of Screen: Sclad 4o Py
Sict Size xLength: Q-0 xio’
1.D. of Soreen: 2

Type of Fitter Pack:  Pre fOc i 2004

Elavation / Dapth of Battom of Screan:

Elewvation / Depih of Bettom of
Filar Pack:;

Typa of Backfill Below Well
Vs

Elevalion / Total Dapth of Borehola:
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E Tetra Tech NUS, Inc.,

WELL MNo.:

OB Mmul s

MOHITORING WELL SHEET

PROJECT:
PRCJECT Mo.:
SITE:
GEOLOGIST:

La o . Of e DEV. METHOD:

R &Y% EECY  DRILLING Co:

Itggtm'st‘ DRILLER:
QR AC P2 DAILLING METHOD:

Smn, _ NORTHING:

8L BORING No.:
. Bla cXea 8 ZDATE COMPLETED:

QRMwory

{qu:JPur_\lg EASTING:

Grourd Elevation =
Daum:

Elevation / Depth of Top of Rizer:

Ebevation / Height of Top ol
Surfaca Casing:

i

0. of Surfaca Casing:

Type of Surlace Casing: b i+ A acgia

= 7 v— Typeof Surface Seal: 2 x2. PAJ

1D of Piser: rAL
Segla) Uo Pure.
t o

—— Elavation f Depth Top of Rock:

Typo of Rlear:

Borehole Dlamster:

A

— Type of Backfll:

) e

-— Elevation / Depth of Seal:

— Type of Saal:

berd o' te pakits

Elervation / Diepih o Top of Filter Pack:

Elervation / Drapth of Top of Scroen:

TpeotSoom:  Schad HO PYL

Slot Size xLangt: Q' O{O Xio”
LD. of Scresn: 3"

Pan Enn (_."f

Elewvation / Depth of Bottom of Screen:

Typo of Fitter Pack:

;T

Elewation f Dapth of Bottom of
Filtor Pack:

1277

Type of Backfill Balow 'Wedl:
T= 1 bt S0y

Elewation f Total Depth of Barehola:

' 3n

Mt tn Rrals
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11... Tetra Tech NUS, Inc.

WELL No.:

Q gm0

MONITORING WELL SHEET

PROGJECT: R Ak. & &cd, DRILLING Co:
PROJECTNa: 12600 S 2] DRILLER:

SITE: aRAsc P2
GEOLOGIST: L .By .Qdeoin, DEV. METHOD:

DRILLING METHOD:

BL Y  BoRNGMo:

3. R ey kL0683 DATE COMPLETED:

Lol NORTHING:

agucH

Swnga {Pyrg, EASTING:

Ground Elrvation =
Datum: »

Elevation [ Dapth of Top of Riser:

Elevation { Helght of Top of
Surlace Casing:

LD, of Surface Casing: gﬂ
Type of Surlace Casing: Ry 1T G0 ey,

Type of Surtace Seal: 2 x 2. PA

.0 of Riser: 2!

Dol

Er!

Elavation / Depth Top of Rock:

Type of Risar:

Borahote Diameter

I A

Type of Backi:

gr'm ot

Mt tn Srala

Elevation / Depth of Seal;

PR

Type of Seal:

bavtoiits oo flofe,

Elevation / Dapth of Top of Fitter Pack:

F)
1 1%

Eilervation / Dapth of Top of Screon;

e

Lol Y Pl
0-.0/0 x 1o

Typs of Screan;

Sicd Siza x Langth:

1.D. of Screen: (

Pﬂc&c.k.

Elewalion f Depth of Bottom of Screen:

Typea of Fillar Pack:

¢

Ebevatlon / Dopth of Botom of
FRtar Pack:

! o

Typa of Backfil Bakow Wedl:

Fite Sou. )

Elewation / Total Depth of Borehole:

135
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GROUNDWATER SAMPLE LOG SHEET

P!g&__ of

Froject Site Name:
Froject No.;

[l Domestic Wel Data
B Manitaring Well Data
1 Other Well Type:

0 QA Sample Type:

Sample ID No D& Mé @ 1o {

Sample Location: M §
Sampled By &k e
C.OL No:

Typa of Sample;

I Low Concentration
0 High Concentraticn

SAMPLING DATA:
Ioaw: 18, Jo Y Cotor pH 6.C. | Temp. | Turbiciy ) ORP Lttt
Mme: Lt visah | sy | msem ] fo oy | (men) {e¥) S A
Mathod: Lb o« ::ML.;.-_, S22 2o | 22 b -2é0d] 2, 3T
PLRGE DATA: T
Dater 1734 ¥olume pH 8. Termp. | Turbhdlty oo ORP _E- “Toves,
famos_Tom F{0y TRl o] Ay (4o | 0.9 1 |-2523] > 47  i22s
[toniior Peading ppm): & &2 $2 Ly Y| 2020 [325 Lo J-208% | 2.7 |25y
well Cosing Diamater & Msteral «4S Jéess| i [P [20] B 1O |-2445%] 2,77 |/32¢
rpe 22" NC ASH AR T R NTN K2 M Y | EIRETRRTEN EaN
Tetal Wed Depth Ty 2% 3% | 7 s |26¢| 22226 | .03 |26 ] 2.5 wea
[static water Levat pwiiy: 2,59 [0 6.50 | 261 | 209 |21 | 9.0% |.28e.0] 2.52 |#'D
fome Casing Votume(galn 52 oS0l 2 [2008 [224 | 9, FACIEERTEILLE
Strt Purga sl |1SS
End Purge (hrsy:  FH{T_
_'!'itaJPurunThnnmm:
Total Vol. Purged {gaf®h. % )
[SAMPLE COLLECTION INFORMATION:
Anahysia Pressrvetive Container Requirements Collected
Vo Hel Fhaat s, Mo
S - 24 0L ALy e
Vert] Pdg - 2w Bl s [}
.. — 2 it bl s Mes
A PREE \ sp.L PE Mes
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Project Site Name:

Sampla IC No.:

Project No.:

Dh-muB2-o

Sampie Location: ., o

[] Domestic Well Data
BHonhoring Well Data

1 Other Well Typa:
0 QA Sample Type:

Sampled By:
COC. No.:

. Dofon o

Type of Sample:

[l Low Cancentration
[ High Concentration

EAMPLING DATA

Cala:

| R "'lﬂ}lq.ﬂu..'-'i&l—-

Clrels i Applicabie:

M5AIS0 Dupdicaie 1D Mo.:

Slgnatures).
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PR pH | &C. | Temp. | Twbkity | DQ oAP [ owe~ |
Time: 43 gvisaah | sy | emseny| O {NTU) {mp/M vy _ | S e
Motrod: Y|
PUAGE DATA:
Cate: \L- (& - D% Volurrm pH 8.C Temp. | Turbldity (7] CRP —e'-:'i-!;-'-‘:_ T -
Metnod: 1&'§u < e [ BA 2ol ged | 012 |- gad| 3 | 2F4C
Monhor Rsasing (ppm): 2o RLIBRNSEE RS 8.0y 1492 | DI Y Vh2
Wel Caging Diamater & Matwri) | Bhe 1o 3o 2sL [ i52 0 | K62 [ O [-iges | 3.4y D a4
Type: 29" PIE 14 (g4 2| B 1635 | o |5l [ £ 03X 18O
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GROUNDWATER SAMPLING LOG

SITE
HAME - ~HESF~

SE

LOCATION: FErrmcy-GoscerCEmes?

waLno: RAN:. MW O3

SAMPLE IO T GBG-L-JI'J 35[

DATE: 12 | A 2008

—

PURGING DATA

WELL

TUBING

t"f

WELL SCREEN INTERVAL

DIWMETER {Wrchey,

DUAMETER (Inches). 315

DEPTH.  jomtwl 5 metTH”

STATIC DEPTH
TOWATER peet» 15

PLRGE FLIW TYPE

OR BaR ER: PERIGTALTIC

oty A oul f spplicedie)

WELL VoL \NIE PURGE: 1 WELL VOLLAME = [TOTAL WELL DEPTH - STATIC DEPTH |

DWATER] X WELL CAPACITY

5

3.3
iy

DN B R~ Lﬁ?‘s—h ey X 23, 25 mewhet =
EQAAFRENT YOLUNE PURGE: 1 PCRAPMIENT VOL. = PUMP YOLUME + [(TUBHNG CAPACITY X TLMNNG LENGTH) + FLOWY CELL VOLUME
[ty 1 ot ¥ DO bWl
= galons *+ [ galinradoot X feat) + Wy = Hivwry
HITIAL FUMP OR TUBING FINAL PLIMP OA TUBING PURGING PURGING TOTAL YOLLINE
DEPTH 4 WELL (Fall: DEPTH M WELL {faal): HHTIATED AT: ENDED AT: PURGEE {gafona}:
VOLUME | vortme | Puree BIE;m e | TEMP. | comn. | BREULED | pursony | cowom LAp
: EN
TE Fﬁﬂﬂ PURGED | RATE | WATER B | o { wsem | SE WUy | eecibey [
o%zo L Hoo |u3e (S [171.49 G.52( | 2.2 ¢ 8a. i ﬁn.;, 22.5
0Dl 2 | B  Heo 6657543 2oL D5l | 05T | £4.0 lamy  [2S.{
el 2 % Hoo |17 ISy {2ouso 435! & 43 [B3h |2 [-#F
22| T, oo |8 4p[5.57 224l (0037 (5.2 | — [-42.8
Pue] 2 o Heo [F00]c.53|2033P0.57i6.33 53,0 — [-£5.3
(Bop] 2 i} Hoo A S8 | rloser|e-2qd (M. T | — [-%. &
o3 o5 W5 [den [F.5% 54T 2229 j0.561/0-23 [H6.5 | ~ |-/ 4
iotn | 05 | 12, Hoo B. (b | Ta7 |z042 8056 0. 2R Y- | — [-82
WELL CAPACITY (Galors Per Focly, .75 =00 T agpd, (25 =00k I r01@ =03 4 =065 P =i0z G 2147, 12-=584
TIMGING INSIDE DIA. CAPAGITY (Gl FLI T =0.0006, M= 0004 1M = 00006, WU sgo0e  M@=0008; 12 =0010, 54" =018
SAMPLING DATA,
SANELED BT (PRINTY | AFFILIATRON: SAMPLER(E) SIGMATURES. PG
S INITIATED AT- ENDED AT:
FUMP OR TUBING SANPLE PLIP (GM) TURING
DEFTH [M WELL ffomr): FLOW RATE {mL paf i) L MATERIAL CODE: T
FIELD DECONTAMNATION: ¥ N F“E_mm 1"ETEFE':" . .,Tm N FLTER S2E: ___ pm DUFLICATE: 'S N
RPECIIATION SAUFLE FRESERVATION WTENDED SAMPLIMG
e [ contue | T | voume | Presgmame [ oy [ ea | MAUEEPOR [ Smge
3 (76 Axd0mi HOL 22608 (Voc's) SM
MATERIAL CODEY: A = Arvber Gz m-cue.m PE = Polyethylons, PP =FPoypomens; 8= Siicons; T=Talkur, O = Ciher (Speeciy)
SAMPLINGPURGING  APP § Afar Porstalic Pump, B - Hasgr  BP = Dladder Pumg; | E5F = Elctric Submormibie Fump. PP = Fangaite Pumg
EQUPMENT CODES:  RFPP = Reverse Flow Pafisiaitc Pumyr 880 Sionw Method {Tubing Grevity Drnl ¥T=Veowm T O = Other (Spacky]

HOTES: 1. mmumcmm-llduummmuquudmcmﬂhw F.A.i:

ﬁt+ﬂ2unhTw+ﬂi'E!p-uﬁ=Cﬂ1m +5%Dﬂuludﬂ'ﬂﬂlﬂ Hmhm-ﬂmmrﬂnﬂ!mlehFEmﬁl
otionally, + 0.2 mg/l o + 10% (whichever & graater) Turbidity: ali medings < 20 NTU, optionally + 5 NTL ar & 10% (whichever ia grasier)
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- A0 Techooligy Wy
WA Karahdin SRS CHAIN of CUSTODY
WAL RIL W AL EY I by Tel: (247 4742408 PLEASE BEAR DOWN AND
Fas: (207) 7784029 PHINT LEGIBLY IN PEN Pae | of 4

Glianl VS Contact Phane # Fax £
Addeess S'Ez J s kl&g_gq. Rl ~26y T (e Ly e Stata T ¢ Zp Code 3,?_30'—";
L r A
Purihase Order # Proi. Name/No. 1y 137 G- |E Pasrf—  KauhmnOuows
Sill {if aiffarent than above) Aduress
Sampher {Prirt / Sign) ﬂ,_;_,{;b D, ‘SQL’_ G
LAR USE DNLYJ WORK ORUER #- ANALE NI LI GO UNER 1YL
- FHESERY VPV ES
KATAHDIN FROJECT HLMEER Fl,
AEMARKS: Ef;\;
SHIPPING INFO: ) FED EX O urs O GLIENT 8 lﬂj E :3 < v
AIRBILL NO: >t -9
. > w |4 & <
TEMF'C O TEMP BLANK (D INTACT I NOTINTAGT y ¥ 3oy xe
. . o}
. Sample Descripbon . D“‘:JFE""“ Maine | RO OF l:."In i:} E‘ E &
oamwel o | ]'1““5"’5 1434 s |10 13 | 2 - R
Oamwolol D fewp/iudju 1013 12 |2 |1 (2
ORmMmwoTo] R RolGw O3 2121 L) 2
ORTR 2120 |R@ (G412 1 L
ﬁ 1
/ 1
| 1 /7 1 ]
COMMENTS
_'ﬁ‘quw E_F{Slg_nalure} Data / Timo | Recaned By (Signatarey Relinquiahed By: {Stgnaturs) Receved By. (3 graire)
O 2D U g
Aalinguished By: [Sgnatums) Fl-at& 4 Tl Recenved By: {Swnature) Resinguished By: {Signalu? 1F|acalva-d By: (Signature]

THE TERMS AND CONDITIONS ON THE,REVERSE SIDF HEREQF SHALL GOVERN  CLUSTOMER COPY
SEAVICES, EXCEPT WHEN A SIGNED CONTRANTIIAI ARAFFUENT FyiaTe
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ATy EMPIRICAL LABORATORIES, LLC - CHAIN OF CUSTODY RECORD
SHIP TO: 227 French Landing Drive, Sulte 5350 + Naghville, TN 37228 + 613-345-1115 + (fax) 615-846-5426 42 8 81
Send Restilts to: | Send Involcs to- Analysls Requirements: Lab Use Only: :
Name 3 ! 0 soand Name_{xy o/ O A&7 (o) VOA Headspace Y N NA
Company 1t AUS cumpanyw__ ” Field Fiitered Y N NA
mmsmmwai Address s Comact Containers Y N NA
City— Lot loln S @ City. i, Discrepancies ¥ N NA
State, Zip =i 323069 |stawe, zip & Cust. Seals Intact Y N NA
Phuna_ﬂm Phone \“; Containers Intact Y N NA
Faz Fax £
Project Mo /Nams: Samplers (Signature): 5 CAR #:
Lab Liss On DetefT, i Sa No. Lises On.
Lok Sampiod Sampla Description et Commerts ) of ContaineraPras,
iR ]
B0 |ORGwo3d!  |e-w |2
S | ORG-w D HO) fretns |2
L
Sampia Kit Prep'd by: (Slgnatura} Date'Time | Recelved Ry, {Signalurs) REMARKS: Datails:
Ralinquishad [Slgnutu ] Datm'; Recaived By: [Signatura) Page o
e | —w—
fe. 3¢ Cooler No. of
Refinguiahed by: {S|gnalurﬂ} Date/Time | Recaived By: (Signature) Date Shipped
Raceived for Laborgfory by: (Signaiure) | Dete/Tima | Temperature Shipped By
Tumeround

Distribution: Original and yallaw copies arcompany sample shipment to laboralery; Pink retained by samplars,
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SHIP TO: 227 French Landing Drive, Sutte 550 + Nashville, TN 37228 » 615-345-1115 + (fax} 615-546-5426
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42880

Send Reuuits to: | Sand Involcs to: Analysis Requlrsmants; Lab Use Only:
Name_l 1] A — Name_ e o o e ” el e VOA Headspace Y N NA
Company_L - -/ 125 Company. 7172 » Field Filtersd Y N NA
TR BT i 3
Address S5k v- 1 B BW - S | pgqregs 1.4 Correct Contalners ¥ N NA
City. T '"LT ‘:‘g Lna City. Lﬁ' ‘?: A Discrepancies hd N MA,
State, Zip{== 9L [state, Zip 9 NE= Cust. Sesis Intact Y N NA
Phona_t3 20 X% -7 s Phone 39| 3 \iﬂ] *ﬂ Containers |ntgct Y N NA
Fax Fax 3 g ;”-Tﬂ'l iy o
E-mail E-mait B Bk N Airbilt #:
Project No/Nams: Sampler's (Signaturs): ﬂ ;-_J }E % ﬁ CAR #
Lah Use Onf DatefTi S No. Lab Lige O
Lab # ¥ Saa%p'lgc? Sample Coscrption ﬁ:ﬁ? Commanks Bl:l?l;as Guntainam’;rgs.
[ EEY]
i Yl OB 030k |Gw [3]2][2[2]4 e
g =i
rios MR GwoHa L 6w [312]2]2].0 10
-y e
QR TRI215 &4 14, —_ 2.
Sample Kil Prep'd by: {Signatura) DatxTima | Received By: {Signatura) REMARKS: Detalls:
: L
Relinguishad by: {Signalure) z%w;ﬁfgm Heceivad By: {Signature)} Fage l of
4 9:,{5 £ ) |
: 1§ D Cooler No..—of
Rplinguished I::y (Signatura} Data/Time | Received By: [Slgnatura) Date Shipped
Foceived for Laboralory Dy: (Signatirs) | Dala/Time | Tamperators Shipped By
Tumeraund

Distribution: Original and yellow copies accompany samphe shipmant to |aboratory; Pink retalned by semplars,
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DRILLING ALG:; tnie Lo ddr” DRILLER: 1. & fome k. Ci8e
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g | R TR 3 i
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