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1. INTRODUCTION

This technical memorandum presents the results of the pre-design investigation (PDI) for Installation
Restoration Program (IRP) Site 24, Shallow Groundwater Unit (SGU), Former Marine Corps Air
Station (MCAS), El Toro, California. The results will be used to support the remedial design for IRP
Site 24, Volatile Organic Compounds (VOCs) Source Area, Former MCAS El Toro, Califomia. The
selected remedy for the SGU is described in the Record of Decision IRODI for Operable Unit I,
Site 18 - Regional VOC Plume; Operable Unit 2A, Site 24 -VOC Source Area (DON zMZ).

This technical memorandum was prepared for the Depanment of the Navy (DON), Southwest
Division, Naval Facilities Engineering Command (abbreviated as NAVFAC EFD Southwest or
NFECSW SDIEGO; formerly abbreviated as SWDIV) as authorized by the U.S. Navy, Naval
Facilities Engineering Command, Engineering Field Division Pacific (NAVFAC EFD Pacific) under
contract task order (CTO) no. 0068 of the Comprehensive Long-Term Environmental Action Navy
(CLEAN) II program, contract number N62742-94-D-0048. It complies with the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA), as amended by the
Superfund Amendments and Reauthorization Act of 1986, and the National Oil and Hazardous
Substances Pollution Contingency Plan in Title 40 of the Code of Federal Regulations, Part 300, and
California Health and Safetv Code. Section 6.8.

1.1 Sre DeScnIPTION AND BAoKGRoUND

Former MCAS El Toro is located in a semi-urban/agricultural area of southem California,
approximately 8 miles south of Santa Ana and 12 miles northeast of Laguna Beach (Figure l-1).

Former MCAS El Toro covers approximately 4,740 acres. Land use surounding the former station
includes commercial, light industrial, agricultural, and residential. Former MCAS El Toro closed on
2Jaly 1999, in accordance with the Base Realignment and Closure (BRAC) Act.

A Phase I Remedial Investigation (RI), a Phase tr Rl/Feasibility Study, and various site-specific
investigations and studies identified VOC contamination, mainly trichloroethene (TCE) and
tetrachloroethene (PCE) in soil and groundwater, at the former station. VOC contamination migrated
from the soil to the SGU (IRP Site 24) and to the regional principal aquifer defined as IRP Site 18.

IRP Site 24, VOC Source Area, comprises soil and groundwater. Contaminated soil at IRP Site 24
was addressed in an Interim ROD (DON 1997) that documented selection of soil vapor extraction
(SVE), the United States Environmental Protection Agency (EPA) presumptive remedy for
VOC-contaminated soil, as the remedy. The remedy for soil has been implemented in accordance
with the Interim ROD, and the closure report (Earth Tech 2002) prepared (based on the
comprehensive sampling to verify that the remedial action objectives [RAOs] have been met) and
submitted to the BRAC Cleanup Team (BCT). This closure report recommended closure of the
vadose zone source area for Site 24 based on the conclusions that the RAOs for the vadose zone of
Site 24 have been met. The BCT concurred with the conclusions of the closure report. The selected
remedies for the contaminated groundwater at IRP Sites 24 and 18, Regional VOC Groundwater
Plume, are extraction, treatment, and institutional controls (DON 2W2). Groundwater will be
extracted from IRP Site 24 using a well field to capture and contain the TCE plume. At the off-
station portion (principal aquifer) of IRP Site 18, grcundwater will be extracted from areas of the
groundwater plume where TCE concentrations are equal to or greater than 5 micrograms per liter

@e/L).

Groundwater extracted at both sites will be treated at the modified Irvine Desalter Project (modified
IDP) facility to remove VOCs using air stripping. VOC vapors will then be treated with activated

1-1
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carbon prior to discharge to the atmosphere. The modified IDP is a water supply development ^
project initiated by the Orange County Water District (OCWD) and the kvine Ranch Water District It
(IRWD). The goal of this project is to develop a local water supply, extracting from the principal
aquifer, by (1) intercepting, containing, and treating groundwater with high concentrations of total
dissolved solids (TDS) and nitrates, and (2) accepting and treating groundwater extracted from
former MCAS El Toro for VOC removal. The modified IDP is composed of two separate
components, a non-potable system and a potable systenl designed to treat groundwater from two
areas in the principal aquifer and one from the SGU.

Non-potable Svstem - Groundwater from IRP Site 24 and areas inside the principal aquifer VOC
plume (which is contaminated above drinking water standards) will be extracted, treated, and
conveyed for use as recycled water. Only the VOC-related portion of the modified IDP that treats
water from IRP Site 24 and other areas within the principal aquifer VOC plume are considered part
of the DON's CERCLA remedy.

Potable Svstern - Groundwater from areas outside the principal aquifer VOC plume will be
extracted and treated to remove TDS and nirates. Treated water will then be supplied for domestic
purposes. This system does not fall under the jurisdiction of the DON's CERCLA remedy.

The selected remedy for groundwater includes the following:

o Construction, operation, and maintenance of a groundwater extraction and conveyance
system to remove contaminated groundwater from the SGU

o Performance monitoring throughout the remedial action 
^_.

o Treatment of VOC-contaminated groundwater using air stripping and treatment of VOC -
vapors using activated carbon prior to discharge to thJatmosptrere 

- 
V

o Confirmatory groundwater sampling at the end of the remediation to confirm that VOC
concentrations meet federal and state cleanup levels

o Institutional controls to prevent use of contaminated groundwater, protect equipment, and
allow station property access by the DON, OCWD/IRWD, and regulatory personnel

1.2 PRE-DESIGN INVESTIGAnoN Oe.,ecrves

A PDI was conducted in accordance with the Work Plan (WP), Pre-design Investigationfor Shallow
Groundwater Unit Remedy, IRP Site 24, Volatile Organic Compounds Source Area, Former Marine
Corps Air Station, EI Toro, Califomia (Earth Tech 2003b) to achieve the following objectives:

o Reduce uncertainties in the groundwater model by evaluating sustainable extraction rates and
vertical VOC plume distribution.

o Assess whether SVE would be a technically feasible and cost-effective enhancement to the
groundwater remedy.

o Select a layout for the conveyance pipe network.

't-2
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Data collection for this PDI was conducted in three major phases as described below.

Phase I consisted of the following:

o Groundwaterelevation-lnitorirrg

o Groundwater sampling of existing monitoring wells.

Phase II consisted of the following:

o Evaluation of data collected during Phase I to update plume disribution and revise placement
of new monitoring wells, as necessary

o Installation and sampling of new monitoring and extraction wells

o Step-drawdown and 72-hour extraction testing

o Evaluation of groundwater remedial enhancement using SVE

o Geophysical survey and exploratory trenching to locate buried utilities.

Phase Itr consisted of the following:

o Evaluation of data collected during Phase I and tr

o Incorporation of data collected into the extraction and conveyance system design.

't-7
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2. FIELD ACTIVITIES

2.1 GnOUTOWATERSAMPLING

2.1.1 Phase l: Existing Wells

During Phase I of the PDI, groundwater samples were collected at the wells shown on Figure 2-1

using passive diffusion bags (PDBs) and low-flow sampling techniques. Water levels were measured

prior to purging and sampling each well.

2.1.1.1 Pesstvr DrruspN BAG Sempuua - EnsnNa Wetts

PDB sampling was performed to further evaluate the vertical distribution of VOCs. Standard

procedures for PDB sampling are described in United States Geological Survey Water Resources

Investigations Report 014060 (USGS 2001). hoject-specific procedures were followed as presented

in Appendix C of the WP (Earth Tech 2003b).

Pre-filled PDBs were deployed at approximately l0-foot intervals across each screen interval, with

the exception of the deepest well, 18-TIC55, where an interval of approximately 50 feet was used. In

addition, to verify previously reported HydroPunch sampling results, PDB samplers were deployed

at specific depths conesponding to the HydroPunch sampling depths in wells 24EX3,24F.){.3OB2,

24EX4OBL, and 24EX6. The PDBs were deployed in June 2003, and samples were collected

following a residence time of 14 days. PDB leakage prevented sample collection from three depths at

well24EX4. Therefore, PDBs were redeployed and sampled from 248X4 in July 2003. Table 2-l

lists the depths and dates PDBs were installed and sampled.

Table 2-1: Depths atwich PDB Samplers Were Installed and Collected in Existing Wells

To ta l  ,  Dn / ;
t Depth :(ftfroml

Well lD : (ft bSs) i TOC) i

Screen l
Interval :

(feet bgs) l

PDB Deployment Depth (feet bgs) a

1 8 _ T f c 5 5 ; 7 4 6 :  o  a o 7 t o 3 t o 3 t o 7 l 1 7 l 0 3 i  3 0 0  1 4 9 7 i 3 2 5  3 7 5  1 a 2 5 i  j -  i -  t - : -

2 4 E X 3 1 1 8 6 i 1 0 3 . 0 6 : 0 6 / 0 9 / o 3 i o 6 l 2 4 l 0 3 i 1 o 5 i 1 8 O : 1 1 5 i 1 2 5 1 1 3 5 " i 1 4 5 i 1 5 5 i 1 6 5 : 1 7 5 i -

24Ex4 i  tgs : tos. to 'ovoglo3;6/24103t .  104 i  190 i  t lo  :  120 :  130 :1400:150d r160d:  170 :  180

24EX4OB1 i  156  :105 .08 :06 /09 /03 :06 /221103 :  105  i 150  i 110  i 120 " :130 :  -  i  -  i  -  ,  -  :  -

24tN2 | 269, o io6/09/03:06/24l03: 193 i 263 i 2@ i 210 : 220 . 230 i 2& j 250 i i -

2 4 t N 0 3  j 1 6 9  i 1 0 9 . 3 0 i 0 6 / 0 9 / 0 3 i 0 6 / 2 4 l 0 3 i  9 5  i 1 5 5 i 1 0 0 i 1 1 0  1 1 2 0  1 1 3 0 : 1 4 0 i 1 5 0 : - . : . .

24NEW4 i  160 :102.65 i06 /10 /O3 iO6/2#O3i  108 :  148 ;  115 :  125 | ' t35  i  145 :  i  - ,  -  i  -

ID
ft bgs
DTW
TOC

feet below ground surface
depth to water
top of casing
No PDB bag samPler dePloYed.

u Depth measured to center of sampler.
o Depth to water was not recorded.
" Depth corresponding to previous nearby HydroPunch sampling location.
'PDB sampfe was collected at this depth on O7l17l2OO3.

Groundwater from the PDB samples was transferred into 40-milliliter (mL) volatile organic analysis
(VOA) vials with hydrochloric acid (HCl) preservative, immediately placed on ice in a cooler, and

submitted under chain-of-custody (COC) for VOC analysis by EPA Method 82608. Laboratory
results are summarized in Section 4.1; validated analytical data are included in Appendix A.

2-1
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2.1.1.2 Low-Ftow SeMpLtNG

Twenty-two monitoring wells were sampled using low-flow sampling techniques in accordance with
CLEAN II Standard Operating Procedure (SOP) 8, Groundwater Sampling (BNI 1999). A 2-inch,
stainless-steel, Grundfos MPI bladder pump (model number 14106003) was used for wells without
a dedicated pump. The pump was decontaminated between each use, and field and equipment blanks
were collected and analyzed. Dedicated Polytetrafluoroethylene/Teflon@ (PTFE) bladders and
PTFE-lined nylon tubing were used for each well to minimize the possibility of cross-contamination.
Water levels were measured prior to purgrng and were recorded on low-flow sampling logs (included
in Appendix B).

Water levels were continuously monitored during purging and purge rates adjusted accordingly to
ensure that drawdown within the wells was kept to a minimum. Groundwater was pumped from each
well at rates ranging from 0.1 to 0.5 milliliter per minute (mUmin). Water quality properties were
monitored during purgtng and are listed in Table 2-2. All data were recorded on the low-flow
sampling logs included in Appendix B. The water quality parameters were measured using a Horiba
U-22 water quality monitoring system and flow+hrough cell. All field measurement equipment was
calibrated prior to each workday.

T able 2-2: Monitori n g Parameters

Type ot Data Measurement Unit Resolution
Conductivlty lmho .-* 

*g P'l""illY-ll:9ar9
Dissolved oxygen i ppm i +0.5

mv i t1oOxidation-reduction potential

Turbidity +1

pH
oc
NTU

pmho
ppm
mV

mlcromho
part per million
millivolt

negative log otthe hydrogen ion concentration
degree Celsius
nephelometric turbidity unit

The twenty-two wells sampled using low-flow sampling are listed in Table 2-3. Samples were
collected in 40-mL VOA vials with HCI as preservative, placed on ice, and submitted under COC to
the laboratory for analysis of VOCs. Laboratory results are summarized in Section 4.1; validated
analytical data are included in Appendix A.
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Table 2-3: Listof Existing Wells Sampled Using low-Flow Sampling Methods

Total i DTW Screen ; Pump
! Diameter i Depth i (ft from , Date i Interval i Intake !

Well lD i(inches)' (ftbgs) : TOC) iMeasured; (ftbgs) . (ttOgs) iEvaluationRationale/Remafts
24EX3083 2 | 182 1 102.45 i 06117/03 a 17F175 | 172.5 i Used to evaluate the vertical extent of

i : j  i  : j  i theplumeusingtheexistingpump.
24EX4OB2 i 4 : tSO itOS.Sg iOenZlOS:106-151 | 135 ,lJsed.toevaluatethevertical extentof

i a
i  i  : i  , I i theplumeusingtheexistingpump.

24EX6oB1 i 4 : 1s6 itos.ar ioonsrogiroo-rsti 128.5 i.Y:"!,11:.11y31"J"^y,"l1i3l-extenrof
i  :  i  i  i  :  j theplumeusingtheexist ingpump.

a r E V A n D a  I  t  :  r ^ ^ - ^  i a a r a a r a a  i r r - - r ^ -24EX6OB3 i 4 , 225 i 100.50 ;06/20103i218-223i 222.5 iUsedtoevaluatethevertical extentol

24EX8 i 0 ;  169
:

108.21

the plume using existing pump.

95-155 1 125 Used to evaluate the veftical extent of
i the plume.

24IN2OB2 i 3 19Y270 i 232 i Used to evaluate the vertical extent of
i : the plume.

24MWO1A 06/18/03 ; 123 i Used for TCE plume delineation using
i existing pump.

i Used for TCE plume delineation using
; existing pump.

160 Used lor TCE plume delineation using
existing pump.

'f 80.5 i 1 10.70 ; 06/13/03 i 100-135 i 121 i Used for TCE plume delineation using
i i , : iexistingPumP.

z+ rv rwucE  i  J  :  l dU .C  i  t rU .4V  ,VO l l I lVJ : l r l i F rob i  ICC  :USeOIOr lUEpumeqe l l nea [On
: i i i i texistingpump.

o7-DGMW71 : 4 : rog i toz.+t I oe/tslos i 115-155 t, 125 :UsedforToEplumedelineation.
|  ^ ^ ' , ^ r ^ ^

18_BGIA/03A; 5 i 471 : 104.35 :06/19/03 i370-390 i 377 :UsedforToEplumedelineation.
18_BGMW03B: 5 310 i 99.87 i 06120103 i 280-300 i 29O i Used for TCE plume delineation.

98.1 i 06/19/03 i 222-242 , 232 i Used for TCE plume delineation using
I existing pump.

18_BGMW10'l

24MW03 1 + i 140 : 106.2s i06/18/03 !10G-135 1 122 
iyffil#rrl3:prumederineationusinsi  i  :  |  :  i  iexist ingpump.i i

24MWO4A :  S  |  171 .5  : t tO .SO:Oene lOS: tOO- lgS ,  122  iUsed fo rTOEp l
i : : i  : , iexistingPump'

24MW05A :  3 i  180.5 i  110.70;06/13/03i100-135i  121 iUsedforTOEplumedel ineat ionusing
: : : : : i  iexistingpump.

24MWosB i 3 : 180.5 i '110.4e i06/17/03 i143-168: 15s 
':":*j:r^L:=^plumedelineationusing

1O_DGMWZ/

l o  D n l n l r n t ^ :  E  I  t a l  a  1 A ^ ^ E  i  A E t 1 6 l A 6  a  6 t A  a 6   i  a v  : l t ^ ^ l a ^ , T ^ E - r . . - ^ t ^ r : - ^ ^ $ ^ -

r ss^- r-roiii*l oditlo3j i.il uo"' 
* 
i*-'i:ilTi+f= d;d"fi;;#:

2.1.2 Phase ll: NewWells

Groundwater sampling was performed on newly constructed groundwater wells to better define
plume distribution and address uncertainties in the groundwater model. Placement of these
groundwater wells was based on 1) closing data gaps in the existing monitoring well network for
plume delineation, and 2) evaluating sustainable extraction rates in areas previously not evaluated.
The locations of these monitorine and extraction wells are shown on Fieure 2-1.
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Groundwater samples were collected from these newly constructed wells using PDBs, as described
in the following section. Groundwater samples were also collected from the new wells at the start
and end ofthe 72-hour extraction tests described in Section 2.1.6.

2.1.2.1 Pesstve Drrus@N BAG SeupuNa - NEw Weus

Pre-filled PDB samplers were deployed at approximately l0-foot intervals across each screen
interval in the newly installed wells. Following 14 days residence time, the PDBs were recovered
and samples were collected. Table 2-4 lists the depths and dates the PDB samplers were deployed
and sampled in these wells.

Table 24: Depths atwhich PDB Samplers Were Installed and Collected in New Wells

PDB Deployment Depth " (ft bgs)

24EX09 , 210 98.9 i 09/05/03 i 09/19/03 ; 120 . 200 ; 160 i -

?4Fx l9_ j .16 : - i_6 . .9 :6 .5 - i1o / ]9 . f3 '
2 4 E X 1 1  |  2 2 O  i  6 7 . 4 8  i l O n O / O 3 t 1 D l 2 4 t } 3 i  1 3 5 | 1 8 O i 1 4 O l 1 5 O i 1 6 0 t 1 7 O l

sampler deployed.
" Depth measured to center of sampler.

Recovered PDB samples were collected in 40-mL VOA vials, placed on ice, and submitted under
COC to the laboratory for analysis of VOCs. Analytical results are sunmurized in Section 4.1;
validated analytical data are included in Appendix A.

2.1.3 Vertical Flow Measurements

Vertical groundwater flow within four wells in the vicinity of Buildings 296 and 297 was estimated
to assess whether PDB samples are representative of their sampling depths. Two methods were used
to evaluate the vertical flow condition:

o Comparison of potentiometric elevations measured at various depths within the aquifer

o Measurement using a heat-pulse flowmeter

Vertical flow based on groundwater elevations was evaluated at wells 18BGMW05,
18-DW135/18-DW250, 18-MCAS03, 248X3, 248X6, and 24BGMW03. Heat-pulse flowmeter
measurements were performed at 248X3,24F.X3OB.2, and 24EX6, in which previous HydroPunch
results were to be verified using PDB samplers. Heat pulse measurements were also conducted in
well24EX4.

K-V Associates, Inc. (KVA), a leader in direct groundwater flow measurements using heat-pulse
flow measurements, was selected to perform the heat-pulse measurements using their Model 90

3
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GeoFlo borehole groundwater flowmeter. The heat-pulse flowmeter measures the velocity of
interstitial water flow through saturated porous media via thermal transmission. The flowmeter
creates a heat pulse that is transmitted through the porous matrix. Movement of the interstitial water
mass creates thermal conductance bias that is linearly proportional to the rate of flow.

The field instrument was calibrated for flow velocity responses at the KVA facility prior to use in the
field using similar well configurations (slot size and annulus) as the test wells to verify the probe's
flow velocity resolution. The probe's peak temperature and time to peak temperature were curve
fitted for each flow chamber configuration (see KVA report in Appendix C: Vertical Flow
Measurement Report).

2.1.4 WelllnstallaUon

Ten extraction wells and two monitoring wells (Figure 2-1) were installed, developed, sampled, and
tested to estimate the sustainable extraction rates.

2.1.4.1 Exrnecnou Wett lNsrntLATtoN

The extraction wells were installed as described below:

Borehole advancement was initiated by air rotary casing hammer at wells 24EXI2C and
24EXL3C. However, excessive borehole collapse due to heaving sands necessitated the use of
mud rotary technology at the remaining boreholes (with concurrence of the BCT). The
diameter of each borehole was 14 inches.

Soil samples were collected during drilling for field screening and lithologic classification.
Samples were collected in accordance with the sampling and analysis plan (SAP) (Eanh Tech
2003b) and CLEAN II SOP 4, Soil Sampling (BM 1999). Borehole logs are provided in
Appendix D. Table 2-5 summarizes depth intervals of soil samples.

Tabte 2-5: Summary of Soil Sampling Depths in Extraction Well Boreholes

i Grab lntervals (feet bgs) i Split-Spoon Interuals (feet bgs)

5, 20,30,40, 50,60,70,80, 90, 100, 110 : 120, 130, 140, 150, 160, 170, 180, 190, 2@,210

24EX10

; 20, 60, 70, 100, 1 10, 120, 1 30, 140, 1 50, 160 . 17O, 175, 180, 185, 190, 195, 200, 20s, 210,
i  :215,220

: tO, ZO, 30, 40, 50, 60,70, 80, 90, 120 i 100, lurc, 160, 180,2N,22O,230,250

24EX128 No grab samples collected i No split-spoon samples collected.

24EX't1

24EX12A

24EX12C No grab samples collected 260,270

24EX13A 10, 20, 30, ,10, 50, 60, 70, 90, 100, 12o, 140, i 80, 1 10, 130, 150
i 160, 170

24EX138 i  to ,20,30,40,  50,60,70,  80,  90,  100,  110,  |  170,  190,210
120, 130, 1/10, 150, 160, 180, 200

24EX13C i 10, 20, 30, 40, 50, 60, 70, 80, 90, 1 10, 130, i 100, 120, 140, 160, 180, 200' 22o'23o'24o,
150,'t70, 190,210 i 250,260, 270,280

20, 30, 40, 50, 60, 70, 80, 90, 100, 110 i 12o, 125,130, 135, 140,145,150, 155, 160,
I 165, 170, 175, 180

Upon drilling to total depth, each borehole was completed as an extraction well. The
extraction wells were constructed of 6-inch, schedule 3045, stainless-steel blank casings,
wire-wrapped screens, and sumps. A screen slot size of 0.035 inch was used, except for well

24EXI1, where a slot size of 0.06 inch was used. Well seals were constructed using hydrated
bentonite chips, and filter packs were constructed with #3 sand (except 24EXl1, which was
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constructed with t6/I2 sand). Well construction logs are provided in Appendix D. Table 2-6
summarizes construction details for each well.

Table 2€: Summary of Extraction Well Construction Details

Depth Interval (feet bgs); Screen
i Slot Size
i (inch)

i ! Cement : Bentonite i
Screen i Sump i Grout i Seat i Filter Pack

24EX9 120-2OOi2OF21o W 84-98 i 98-.214
24EX1O i 0.035 0-115 l lls-199 i -190-16-?-: --9:19? -. l0lll9*' 1k:9q
24EX11 : 0.06 i-----.-- * -"--"-r- -----.-----"i-
24EX12A i 0.035 ,

G-135 ! 135-180 : 18f185 i f112 t 112-120 : 120-190

G-115

24EX12B : 0.035 0-165 : 165-210 i 210-220 : 1155 : 15s-160'16O-?/:0

24EX12C i 0.035 : G-220

24EX13A i 0.035 i  G-110 1 1 0 - 1 6 0 i 1 6 0 - 1 7 0 i  H l 81-86 i 8V172

24EX138 : 0.035 s-165 165-205 i 205-210 i 0-147 i 147-1Y i 1*-213

24EX13C : 0.035 230-270. 27o-28O i r2O7 : 207-217 i 217-280

24EX14 i 0.035 i 0-115 115-185 i 185-195 i 0-104 i 104-109 i 109-195

Each well was completed in a flush-mounted steel box two feet below ground surface (bgs).
Each box was fitted with a traffic-rated cover.

All generated soil cuttings, groundwater, and drilling fluids were containerized and were
disposed of in accordance with CLEAN II SOP 22, Investigation-derived Waste Management
(BNI 1999). Management of the investigation-derived waste (IDW) is discussed in Section 5
of this report.

. All equipment was decontaminated before each use in accordance with CLEAN n SOP 11,
Decontamination of Equipment (BNI 1999).

2. 1.4.2 MotunonNa Wett lNsrettnnon

The monitoring wells were installed as described below:

o Well 24MW06 was advanced by air rotary casing hammer as specified in the WP (Earth Tech
2003b). However, due to heaving sands, well 24MW07 was advanced by mud rotary
technology. Borehole logs are included in Appendix D.

o Soil samples were collected during drilling for field screening and lithologic classification.
Samples were collected in accordance with the SAP (Earth Tech 2003b) and CLEAN tr SOP
4, Soil Sampling (BNI 1999). Table 2-7 summarizes depth intervals of soil samples.

Table 2-7: Summary of Soil Sampling Depths in Monitoring Well Boreholes

Grab lntervals (feet bgs)
1
i Sptit-Spoon Intervals (feet bgs)

24MW06 10, 20, 30, 40, 50, 60, 70, 80, 90, 100, 1 10, i  165, 170, 175, 180, 185
ii  120, 130, 140, 1s0, 160

24MW07 30, u10, 50, 60, 70, 80, 90, 1 1 5, 1 25, 1 35, 1 45,
155,165,

100, 1 10, 120, 130, 140, 150, 160, 170, 180,
190.200

Upon drilling to total depth, each borehole was completed as a monitoring well. The
monitoring wells were constructed of 4-inch, schedule 80, polyvinyl chloride (PVC) blank
casing, slotted screens, and sump. A screen slot size of 0.02 inch was used. Well seals were
constructed using hydrated bentonite chips and filter packs were constructed using #3 sand.
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Borehole and well construction logs are presented in Appendix D. Table 2-8 summarizes well
construction details for each well.

Table 2.8: Summary of Monitoring Well Construction Details

Depth lnterval (feet bgs)

Well lD : (inch) , Riser
Cement i
Grout i Fitter Pack

24MW06;0 .020  i  G -170
*-*--.--.*-:**-----.-.i--.-.--_.

24n NO7 i 0.020 : 0-120
n/a not applicable

Each well was completed in a flush-mounted steel box 2 feet bgs. Each box was fitted with a
watertight, traffic-rated cover.

All generated soil cuttings, groundwater, and drilling fluids were containerized and were
disposed of in accordance with CLEAN n SOP 22, Investigation-derived Waste Management
(BM 1999). Management of the IDW is discussed in Section 5 of this report.

All equipment was decontaminated before each use in accordance with CLEAN II SOP 11,
Decontamination of Equipment (BNI 1999).

2.1.5 WellDevelopment

Development of each well was conducted in accordance with CLEAN II SOP 5, Monitoring Well
Installation and Development (BNI 1999) to remove drilling residuals, develop the filter pack,
remove mud smearing, and restore the natural hydraulic conductivity of the formation. Well
development activities were performed a minimum of 48 hours after the annular grout seal had been
installed. Well development generally consisted of the following activities:

o Bailing to remove materials accumulated in the sump

o Surgrng to agitate water and dislodge additional fine-grained material

o Bailing to remove the additional fines dislodged during surging

. Pumping to remove suspended sediments (starting at the top of the water column and
lowering the pump to the bottom of the screen)

o Bailing to remove any sediment accumulated during pumping activities

o Pumping at a high rate with the pump set at the lowermost section of the well screen for final
cleanup

During well development, specific conductivity, temperature, pH, and turbidity were monitored and
recorded on well development logs (included in Appendix E). Pumping during the final stage of well
development was carried out until a minimum of four well-bore volumes of groundwater were
extracted, water quality parameters stabilized, and turbidity reached less than 10 nephelometric
turbidity units (NTU).

2.1.6 Extraction Tests

Based on previously reported aquifer test results, the SGU at IRP Site 24 is heterogeneous.
Extraction rates from the SGU are highly variable and are anticipated to range from approximately
5 gallons per minute (gpm) to 40 gpm (BNI 1998). Extraction tests were performed to estimate the
sustainable flow rates within the proposed SGU extraction well field.

i Screen
i Slot Size

17(F190
't20_200 20r205

i 153-161 161-195

111208
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Step-drawdown tests were conducted at newly installed wells 24EX9, 24EXI0,z4Exll,24EX12B,
24EXL3A,24EXl4, and existing well 24EX8 to determine the rates most appropriate for 72-hour
extraction tests. The 72-hour extraction tests were conducted on wells 24F,Xi9, 24EX^LO, 24EX.|I,
24EXI2B,24E)(L3A,24EXl4, and 248X8. Figure 2-l shows test well locations, and Plate 1 shows
test well and associated observation well locations. The approximate distances between the test wells
and the observation wells are summarized in Table 2-9.

Table 2-9: Summaryof Distances between Extraction and Observation Wells

Pumping Well

i Screen lnterval
: (feet bgs)

Pump Intake
(feet bgs)

Observation Well Distance from
Screen lnterval i PumPing Well

(feet bgs) i (feet)

15G-170 i 136120-.200

24EX1O i 11s-160

24EX128 165-210

i1o_DGMWr/
't 16-156

_ -_-_-"_--*-*-* 
i _

2 4 E X 1 1 i 1 3 5 - 1 8 0 i 1 7 5

24EX12A

220-260 i 37i24EX12C

24EX13A :
't 10-160 153 :24EX13C , 230_.270 : 33

24EX14 1 15-185

- !9--1Dl l -  i  131-691 - :  17-g
I 2 4 M W 0 5 B : 1 3 0 - 1 5 5 i 2 0 8

!24MW05A i 95-130 i
r,.-*,........-,,,.*......._........_.,.................:.........__._...........,..,,*,-.....,.,.........,....._.._-.j

iog_oouwzs ; tt+-tsq t 241

Step-drawdown tests were also conducted at existing wells 248X3, 248X6, 24EX6OB2, and
24EX3OBI to determine extraction rates to be used during the groundwater remediation
enhancement tests. The enhancement tests are described in Section 2.2.2.

During the extraction tests, groundwater elevation data were collected from all pumping wells and
observation wells listed in Table 2-9 using water level transducers (MiniTroll). Water levels were
also recorded in pumping wells using manual water level sounders to verify the accuracy of the
transducers.

Groundwater samples were collected from the pumping well before and after each 72-hour extraction
test.

Each extraction test (stepdrawdown test and 72-hour extraction test) included the following
procedures:

1. Antecedent monitoring of groundwater elevations was conducted for 48 hours prior to each
test in the extraction and corresponding observation wells to identify any temporal trends.

2. A portable weather station was used to record daily precipitation and barometric pressure.

3. Pumping and conveyance equipment was decontaminated in accordance with CLEAN II
SOP 1L, Decontamination of Equipmenr (BNI 1999), and an equipment blank was
collected.

..-.*-.....:..----..-.-..-.-.....---'-.--*------+----

: z+Exrgg : res-zos : g4
174 i24EX10 i 115-160 : 400
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4. The pump was installed at the depth listed in Table 2-9.In general, the pump was installed
approximately 5 feet above the bottom of the well to allow maximum drawdown and
minimize turbulence at the pump intake.

5. A water level transducer was installed at least 5 feet above the pump to minimize turbulence
that might affect the transducer readings.

6. Water level transducers were installed in the observation wells.

7. Extraction was initiated and the flow rate was measured using an inJine flow meter and
verified manually using 5 to 50 gallon containers and a stopwatch. Flow rates were all
recorded periodically.

8. Groundwater samples were collected.

9. Water levels were measured and recorded by the transducers on a logarithmic cycle to allow

for shorter time interval measurements at the beginning of the test and progressively longer
intervals as the test progressed.

o Less than 5 seconds for the first 80 seconds

o Less than 10 seconds for the next 90 seconds

o Between I 1 and 59 seconds for the next 800 seconds

o Every minute thereafter

10. Water levels in the pumping wells were also measured manually with a water level sounder.
The manual measurements of depth to water were recorded at the following time intervals:

I Every minute for the first 10 minutes

o Every 5 minutes for the next 30 minutes

o Every 10 minutes for the next hour

o Every 30 minutes thereafter.

11. Water level data were plotted on semi-log graph paper as data were recorded.

12. During step-drawdown testing, flow rate and step duration were adjusted based on water
level stabilization observed in the pumping wells.

13. At the end of each 72-hour extraction test, a post-test groundwater sample was collected,
and the pump was turned off.

14. Recovery monitoring was initiated using a transducer measurement/recording schedule
identical to the drawdown monitoring. Water level recovery was also measured manually in
the pumping wells at the same frequencies as the drawdown. The groundwater level was

monitored until it reached static conditions or 90 percent recovery (90 percent of pre-test
groundwater depth).

15. Extracted groundwater was temporarily stored in 20,000-gallon holding tanks and treated
prior to discharge as discussed in Section 5 (Management of IDW) of this repoft.

2.2 GRoUNowATER REMEDIATIoN EHnaHcemENT USING SOIIVEPOR EXTRACTION

Groundwater remediation enhancement using soil vapor extraction was performed to evaluate
whether SVE would complement and enhance the groundwater remedy by enhancing contaminant
rnass removal in the capillary fringe. Once the capillary fringe was dewatered, SVE was initiated,
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vapor samples collected and analyzed as discussed below. Data collected was evaluated and
presented in Section 4.4.

2.2.1 StepDrawdownTests

Step-drawdown tests were performed at five existing wells to estimate maximum sustainable
extraction rates for evaluating groundwater remediation enhancement using SVE. These wells
include the two proposed in the WP (Earth Tech 2003b) (24F,X6 and24EX3) and two additional
wells (24EX6OB2 and 24EX3OB1) that had the highest concentrations of TCE (960 and 52Ap,glL,
respectively) in the Round 17 groundwater-monitoring event (CDM 2003a). All four wells are
located at the TCE hot spots near Buildings 296 and 297, as shown on Plate 1. Table 2-10
summarizes the well details. Step-drawdown procedures are the same as described in Section 2.1.6.

Table 2-10: brtraction Well Details for Groundwater Remediation Enhancement

Well Diameter (inches)
Total Depth
(feet bgs)

Screen Interval
(feet bgs)
105-180

10F173

104-190
24Ex6oBz : 4 i

--*---*----: ---*- *- *- * i

24EX3OB1 i q i

1s6 i  10EF150
----- -'- i- *--'-- -'

156 : 105-150

2.2.2 Groundwater Remediation Enhancement Using Soil Vapor Extraction

Groundwater remediation enhancement using SVE was evaluated at wells 24EX3OB1 and
24EX6OB2 due to the higher TCE concentrations in those wells. The intent of the evaluation was to
assess the viability and cost-effectiveness of SVE used concurrently with groundwater extraction as a
means of accelerating contaminant mass removal. The primary mechanism of remedial enhancement
resulting from SVE is removal of vapor-phase VOCs from dewatered soil.

Based on the step-drawdown tests, flow rates of 22 gpm and 14 gpm were chosen as the initial
extraction rates at wells 24EX3OB1 and 24EX6OB2, respectively. Groundwater was extracted for
72 hours to provide sufficient dewatering from nearby soils before vacuum was applied for another
72-hour period. Vacuum was applied for an additional 72-hour period at well Z4EX6OB2 to further
evaluate VOC mass removal. Pressure transducers were used to record water levels at the pumping
well and nearby observation wells 248X3, 24EX3OB2, 24EX3OB3, 248X6, 24EX6OB1, and
24EX6OB3. Water levels were also measured manually in the pumping well. A PVC sounding tube
was used to avoid any effects of cascading groundwater into the well, which would affect proper
reading of the water sounder.

A 25-gpm, 2-horsepower groundwater extraction pump system (consisting of the extraction pump
and control panel) and a 225-standard cubic feet per minute (scfm) skid-mounted SVE system
(consisting of a moisture knockout vessel with automatic transfer [drain] pump, extraction blower
with recirculation line, two 1,000-lb vessels of virgin, granular activated carbon IGACI for treatment
of the extracted vapors, and a control panel) were used for this evaluation. The extraction systems
were equipped with start-stop switches and plumbed with control valves at the wellhead for
controlling the groundwater and soil vapor extraction rates independently. The SVE system was
permitted with a various locations permit by the South Coast Air Quality Management District
(permit no. F47I26). The permit allowed for a maximum flow rate of 225-scfm through the inlet to
the system and a maximum VOC concentration at the inlet of the last stage adsorber of 35 parts per
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million by volume. These parameters were measured when the system was operational to ensure
permit compliance. Both the groundwater extraction system and the moisture knockout transfer
pump were plumbed to drain into the inlet tanks of the groundwater central treatment system (CTS)
located on the east side of Building 296.ln addition, the systems were wired to shut down if the inlet
tanks at the CTS reached a preset fill level, indicating that the treatment of the accumulated
groundwater was not keeping up with the incoming flows. Treatment of the extracted gtoundwater at
the CTS was performed as discussed in Section 5.2. After application of the vacuum to t}re wellhead,
the groundwater extraction flow rates were adjusted to maintain the same drawdown observed
without vacuum application. Vapor extraction flow rates were maintained at approximately 50 scfm.
Wellhead vapor samples were collected after l, 4, 24, and 72 hours of operation, submitted to a
laboratory, and analyzed for VOCs. In addition, photoionization detector readings were taken
periodically at the wellhead and the inlet, midpoint, and outlet of the vapor treatrnent system. These
data were used to evaluate the effectiveness of SVE as an enhancement to groundwater contaminant
rnass removal (i.e., remediation) and ensure compliance with local permit conditions for the vapor
treatment system.

The vapor samples were collected in l-liter Tedlar bags using an evacuated chamber device that
allows the gas to be collected without passing through the vacuum pump, thereby eliminating the
chance of cross-contamination. Samples were also collected from the SVE treatment system at the
inlet, midpoint, and the outlet to ensure compliance with air permit requirements. Samples were
analyzed for VOCs using EPA Method TOl4 (modified).

2.3 GeOpxySIcAL SURVEY AND EXPLORATORY TRENCHING

A geophysical survey and exploratory trenching were performed in September and October 2003,
along the entire length of the proposed conveyimce pipe alignment. The survey and trenching were
conducted to estimate the locations of existing underground utilities for the purposes of providing a
conveyance pipe alignment as part of the 60-percent design for the on-station SGU remedy.

The approximate length of proposed conveyance pipe is 10,600 feet, of which approximately 7,600
feet consist of the main header line and 3,000 feet, the branches to the individual wells. In addition,
the proposed 39 well locations were cleared for subsurface utilities.

The results of this survey and trenching are presented in construction drawings (as plan and profile
drawings) in the draft 9O-percent design submittal for the SGU remedy (Weston 2N4).
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2.4 MallecemeNT oF lNvesncenoN-Denveo wAsrES

IDW included soil and drilling mud generated during well installation, and extracted groundwater

generated from well development, pump tests, and groundwater remediation enhancement tests.

Secondary IDW include spent activated carbon and ion-exchange resin as a result of groundwater

treatment, and spent activated carbon as a result of vapor treatment. All IDW was classified, labeled,

and managed in accordance with EPA guidance and CLEAN II SOP 22,Investigation-derivedWaste

Managemenl (BNI 1999).

2.4.1 Soil and Drilling Mud IDW

Drilling activities for the installation of wells generated approximately 350 cubic yards of soil

cutrings and drilling mud as IDW. These were placed into twenty-three 2O-cubic yard roll-off bins.

The soil and drilling mud were sampled and characterized in preparation for disposal.

2.4.2 Groundwater IDW

Groundwater collected during Phase I and II sampling was stored in 50-gallon drums then

transferred to the CTS for treatment. Groundwater extracted from wells during well development and

pump tests was temporarily stored in 21,000-gallon storage tanks, then transferred to the CTS for

treatment. The CTS was located on the east side of Building 296 and designed with four influent

storage tanks (one settling tank and three storage tanks connected in parallel), a treatment train, and

two 21,000-gallon effluent storage tanks connected in parallel. The treatment train originally

consisted of a 30-horsepower, centrifugal pump, a control panel, two pairs of bag filters arranged in

series, a flow meter/totalizer, and two vessels arranged in series containing virgin GAC. The control

panel allowed for manual and automatic operation of the transfer pump. Two float switches were

used to control the pump under automatic operation. One float switch was installed in the influent

tank and was set to shut off the pump if the water level neared the bottom of the tank. The other float

switch was installed in the effluent tank and was set to shut off the transfer pump when the water

level neared the top of the tank. The treatment train was subsequently modified with the addition of

two vessels connected in series containing perchlorate-specific, ion-exchange (D() resin. The treated

gloundwater was discharged to a percolation area located approximately 20o feet east of the CTS.

Figure 2-2 contuns a site plan showing the locations of the CTS and percolation area.

2.4.3 Spent Carbon and lon-Exchange Resin

Four 1,000-lb vessels of spent liquid-phase GAC and two 1,500-lb vessels of spent perchlorate-

specific, D( resin were generated from operation of the CTS, and two 1,000-lb vessels of vapor-

phase GAC were generated from operation of the SVE system. Batch samples of the liquid-phase-GAC, 
D( resin, and vapor-phase GAC were collected for analysis prior to transport and disposal off

site.

switch was installed in the effluent tank and was set to shut off the transfer pump when the water

2-',17
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3. SAMPLE ANALYSIS AND DATA VALIDATION

3.1 GaoUnoweTERSAMPLING

As part of the pre-design investigation at IRP Site 24, groundwater sampling was conducted in
accordance with applicable CLEAN II SOPs (BNI 1999). During Phase I, groundwater samples were
collected from existing monitoring wells using PDBs and low-flow sampling techniques. All samples
were collected in 40-mL VOA vials with HCI preservative and labeled with unique EPA
identification (ID) numbers. Each sample was also assigned a unique descriptive sample ID number
and recorded in the field logs. Groundwater samples collected during Phase I field activities at IRP
Site 24 are listed in Table 3-1. The samples were sent to a state-certified laboratory for VOC
analysis. Validated analytical data from the Phase I groundwater sampling are included in
Appendix A.

Table &1: Phase I Groundwater Sampling Summary

Source ! Descriptive Sample lD Sample Description
Sampling

Date

LCs06 i24NEW4 24-GW-24NEW4-S01-D109 tPDB osrca03
LC507 :24NEW4 2+GW-24NEW4-S01-D127 iPDB i 't27 1 05/02/03L V J V '  ! 4 T r r L t

LCs11 i24NEW5 24-GW-24NEW5-S01-D2,t8 lPDB

1C512 :o9_DGMWT5 i 24-GW-09DG]uM75-S01-D119 i PDB 1 1 9 aslo2l03

Depth
(feet bgs)

1C513 i09_DGt'rVV75 24-GW-09DGMW75-D01-D1 19 i Duplicate of LC512

LC514 i09-DGl',rW75
1C515 :09_DGMW75

24-GW-09DGMVW5-S01-D138 i PDB

1 1 9 05/o2t03

133 osto2t03
24-GW-09DGMW75-S01-D149 : PDB 149 i 0s/0203

LCsl6 ;07-DGMW71 24-07DGMW71GW-O1S-D125 i Low-Flow 125 i 06/13/03

LC517 :24MW05A : 24-24MW05AGW-01S-D120 i Low-Flow : l-29 i 9-ol1m9

LC523 l24MWO4 (Shallow) :24-24MWO4AGW-O1S-D120 : Low-Flow | 120 : 06/16/03

LC525 rTrip Blank ;24-QW-T-061603 :Quality Control i - | 06/16/03

1C526 I24EX4OB2 a24-24EX4OB2GW-01S-D135 iLow-Flow i tSS ; 06/17103

LC529 IZeUWOS lOeep; : Z+-2aUWOSSGW-O1S-D150 I Low-Flow : tSO , 6/17/O3

:24-24EX3OB3GW-01S-D173 iLow-Flow 172.5 i 06/17/03LCs31 !248X30B3

3-1

\
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Source
Depth

(feet bgs)
Sampling

Date

LC535 iTrip ennx : z+-ow-r-ootzoe iQuality control , - | od17lo3

Descriptive Sample lD Sample Description

i2+24MW01AGW-01S-D120 i Low-Flow
.24-24MWO1BGM-0'|S-D150 iLow-Ftow

LCs36 i24MW01A

t c - 5 ? 9 i * 2 1 Y I 9 9 i ? 1 a Y } - 9 . 9 S W " 9 1 " 9 . D . 1 2 . . 9
LC539 .24EX8 i24-24EXO8GW-O1S-D125 ;Low-Flow

| c - 1 9 : E 9 u j P T 9 l l . l i l . " t " * , - 2 * a : 9 I : F 1 l 1 9 o 9 - j 9 Y
\9541j21| } l2o93."_ |2 .#: |N-?o-93-GW:9- ] -9 ' : ' , -D: -3? j |9 ' ,y .n

Low-Ffow | 12O j06/18/03

232 06/18/02

LC537 :24MW018

Losso i ra_ecMwoeg

t9:4? irdePla* 24-QW-T-061803 iQuality Control
*"**--:**-,.--06/ito3

LC54i! iTrip Blank i24-QW-T-061903 Quality Control : 06/19/03
LC544 r24EX6OBl i2+24EX@B1GW-O1S-D128.5 llow-Flow ; 128.5 ; 06/19/03

t9:45 ilp"=Pgyygll i24-18BGMW0-319I_91"s-D_?I_ : |gyj-b' | 377 : 06ne/03
LC546 i Equipment Rinsate :za-OW-g-OetgOS I Quality Control : - , 06/19/03

LCs47 i 18_BGMW03C :24-18BGMW03CGW-01S-D232 iLow-Flow ; 232 i 06/19/03

LCil8 rTrip Blank :24QW-T-O62OO3 :Quality Control i - : 06/20103
1C549 i24EX60B3 i 223 i 06120103i2+24EX6OB3GW-01S-D223 I Low-Flow

: 24-18BGMW03BGW-01S-D290, Low-Flow 290 i 06/20/03

06/'t8/03

06/18/03

24-24MWO2GW-O1S-D150 :Low-Flow 150 , O6t20to3

LC558 t24EX3 ]24-24EX3GW-07S-D175 : PDB | 175 : O6l24tO3

LC56O '24EX3OB2 124-24EXWB2GW-O2S-D120 ,PDB , 12O OOtz4lOg

LC561 i24Ex3osz tz4-24ExgOB2GE-o3S-D130 :poe . tso . o6t24/og

LC562 ]24EX3OB2 ]24-24EX}OB2-O4D-D130 j Dupticate of LC561 : 130 i ootZqtog

LC564 t24EX4 ;24-24EX4}W-O2S-D120 ipOg | 12O I 06124103

LC565 :24EX4 :2+24EX4GW-O3S-D130 :PDB 13O I O6I2UO3

LC566 i24EX4 124-24EX4GW-O6S-D140 IPDB : 14O : OZtlZtOg

LC567 ;24EX4 124-24EX49W-O4S-D170 :pDB 170 : O612UO3

LC570 t24EX4 ,24-24EX46W-O8S-D160 |PDB , 160 07/17t03

6t24t03

LC573 :24EX4OB1 124-?4EX4OB1GW-03D-D120 :Dupticate olLCSZ2 | 12O i O6tZ4tOg

LC576 |24EX50B1 iZ+-Z$EXSOBIGW-O2S-D127 : pDB , 127 t O6n4/o3

3-2

)
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Sampling
Descriptive Sample lD Sample Description Date

24-24EX5081 GW-03S-D1 45 i PDB 145 a6l24l03

24A4EX50B2GW-01S-D110 i PDB

I Depth
i (feetbgs)

:  1 1 0 c,6,t24l03

124-24EX5OB2GW-02S-D120 :PDB a 12O i 46124/09

i24-24EX50B2GW-03S-D130 i PDB r *1x9 -r Y!3!!-o1
2+24EX50B2GW-04S-D140 ! PDB i 'f40 i 06124103

1C582 i 24tN2 2+24IN2GW41S-D200 200 y!2!"0:

1C584 :241N2 i2+24|N2GW-03S-D220 | PDB : 220 i 06124103

LC585 i24lN2 :24-24|N2GW-O4S-D230 : PDB : Zn | 06124/03

1C587 i24tN2 i 24-24|N2GW-06S-D250 PDB 250 06124/03

LCs88 izcexo 1 1 0 @t24t03i 24-24EX6GW-O1S-D110 i  PDB

Lc99*0* :_24Ef _
Lcqel :?1Ef

i 2+24EX6GW-03S-D130 i PDB

i 2+24EX6GW-04S-D140 i PDB

1C592 :24EX6 - i?:a-11EI-69Yf1D:Dlf- 1 zto o6t24/03

1C593 i 24EX6 i24-24EX6GW-06S-D150 iPDB i lso : M/24/O3

1C596 :241N03 :24-24IN03GW-01S-D100 :PDB i 100 i 06124/03

1C598 i24lN03 ;24-24|N03GW-03S-D110 i PDB : 110 i 6/24/09

1C599 i24lN03 i24-24|N03GW-04S-D120 i PDB | 12o i 0F,124l03

LC6OO 24lNO3 ,Z+-Z+tttogGw-O5S-D130 :PDB i 130 i CFl124/03

1C601 i24lN03 :24-24|N03GW.O6S-D140 iPDB i 140 | C6,124103

LC603 |24NEW4 24-24NEW4GW-01S-D115 iPDB 1 1 5 i 06/24/03

1C604 i24NEW4

t-cops_ ;_r1p ejSl
LC610 iTtC55

24-24NEW4GW-O2S-D125 iPDB

24-QW-T-071703 Quality Control

24-T|C55GW-01S-D325 PDB

LC61 1 Ttc55 z+TtC55GW-02S-D375 PDB i 375 : O7ll7log

1C612 iTtC55 24-TlC55GW-03S-D425 i PDB l-- 4;^--t"^i;r07t17/O3

The results of the Phase I sampling were, in part, used for the placement of the two new monitoring
wells (24MW06 and 24lvtw07).

Phase II sampling was initiated after all the new extraction and monitoring wells were installed.
Groundwater samples collected during Phase II field activities are listed in Table 3-2. All samples
were collected in 40-mL VOA vials with HCI preservative and labeled with a unique EPA ID
number. A unique descriptive sample ID number was also assigned to each sample and recorded in
the field log and database.
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Table 3-2: Phase ll GroundwaterSampling Summary

:
EPA lD ! Source
LC613 iEquipmentRinsate i24-QW-e-072203

Descriptive Sample lD i Sample Description
: Depth
i (feetbSs)

Sampling
Date

07t22/O3LC614 iTrip Bfank i244rW-f4722}3
--*--"----"---"----i*--.-.

LC61s iField Blank i24QW-F-0722O3

iQuality Control

I Quality Control

Quality Control 07t2ao3
07t23to3Quatity Control

1c91"?_ il"tP-gl?l! 24-QW-T-072303 tQuality Control

LC618 iEquipment Rinsate : 24-QW-E-072503
*-i"d;i'tydi;;i

LC619 iTrip Blank 24-QW-T-072503
-- -_-- -!_ ---* - '

LC62O iEquipmentRinsate i2.f-ClW-E.O72903 Quality Control 07t29to3
LC621 iTrip Blank 24-QW-T-072903 Quality Control 07t29to3
LC622 iEquipmentRinsate i24Qw-E473103 Quality Control o7t31tos
1C623 'Trip Blank 24-QW-T-073103 iQuality Control 07t31/O3
LC&1 iEquipmentRinsate :2+QW-E-082103 Quality Control 0Et21tos
LC642 Field Blank 24-QW-F-082103 iQuality Control oa21to3
1C643 Trip Blank 24-QW-T-082103 , QuallV Control 08121/O3
Le,64 Tdp Blank 24-ClW-T482603 o8t26/03
1C645 EquipmentRinsate i24-QW-E.082603 Quality Control
LC646 iEquipment Rinsate | 24QW-E-082603 Quafitycontrol : i 08/26109
LC647 ;24EX09 i24-24EX09GW-O1S-D195 iPretim.-72-hrtest , tss | @t26/og

i _  . .  -  i1C648 ;24EX09 i2+24EX09GW-O2D-D195 iPretim.-72-hrtest j 195 ; O8/26tOg

24-24EX12BGW-01S-D170 iPDB

' i :(Duplicate) i

lcoaf llrlg 9l1ll . _ i?t9y:r-08?703 ;Quatiry controt i - : Mtzzlos

1C651 a24EX12A .24-24EX12AGW-02S-D130 IPDB : 130 | OBtzZtOg
LC652 .24EX12A I24-24EX12AGW-O3S-D140 ipDB 

" 
140 ' o8/27/Og

1C655 i24EX12B 24-24EX12BGW.02S-D180 ;PDB

24-24EX'|2BGW-03S-D190 :PDB

; 170 , 08127/03

i 180 | O8l27lO3

190 o8t27to3LC656 .24EX128

200 Mt27tO3

225 o8t27to3

LC66O .24EX12C I24-24EX'|2CGW-O3D-D235 i PDB (Duplicare of LC659) ; 235 : o8t27tog
LC661 24EX12C ]24-24EX12CGW-O4S-D2Z[5 |PDB i 245 ' O,\ZZ\OS
1C662 :24EX12C i24-24Ex12CcW-05S-D255 : PDB . 2SS , OBt2ztO3

Lc66a :24EI1"91 _ 12,!;2aEYJ3N!W-o2s-D125 :poe I Es i oBtzzlos

1C666 ]24EX13A 124-24EX1}AGW{4S-D145 i pOe i r+d* l* ;s2;rcs---
1c667 ,24Ex13A :24-24EX13AGW-o5s-D1ss ipoa i ts5 | o'tzTtog

1C669 :24EX138 i24-24Ex1gBGW-o2S-D185 i PDB 185 , OetZiili

LC671 
' 
24EX13B i 24-24EX13BGW-O4D-D195 : pDB (Dupticare of LC67o) | 195 i Oyiiiog-

LC672 |24EX13B :24-24EX13BGW-O5S-D205 ipDB , 2os 
't 

o8t27to3

34
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Depth
(feet bgs)

Sampling
Date

235 o8t27to3

EPA ID Descdptive Sample lD Sample Description

24-24EX13CGW-01S-D235 :PDB

LC674 i24EX13C

1C675 i24EX13C ,24-24EX13CGW-O3S-D255 iPDB
1C676 i24EX13C i24-24EX13CGW-o4S-D265 i PDB

LC677 i24i.,1W06 i24-24MW06GW-O1S-D175 iPDB

LC681 Trip Blank

LC682 :24EXO8

LC683 iTrip Blank i2+QW-T-090203

LC689 iTrip Blank 24-QW-T-09@03

LC69O ! Equipment Rinsate :24-QW-E-090403 Quality Control

r-ceei*-lr,ip Bi""k 
*lz+nw'rdoso;

Quality Control

: 24-24EX08GW-O3S-D1 55 j Final - 72-hrtest

i24-QW-T-090803 iQuality Control

LC694 t24EX14
-r.":]::::a-:-::.:::.

i Prelim. - 72-l2+24EX14GW-O1S-D174 Prelim. - 72-hrtest-"-.---.-----:---- -*--.':"- *"-"--*'
LC695 i Equipment Rinsate :2,1-QW-E-090803 !Quality Control

1C709 ,24EX12B,

245 o8l27lo3

255 o8t27to3

265 i o8t27to3

08l29l03

o8l29t03

09/oa03
@toa03

@/oa03

o9/o4l03

09/04/03

i 1s5 i G)/05/03
-"--i-*-.*-*-**-----..

i - : 09/08/03

174 i 09/08/03

LC697 i24EX14 24-24EX'|4GW42S-D'174 : Final-72-hrtesl

LC7O7 ;Trip Blank :24-QW-T-091503 : Quality Control

LC708 :ZqeXlZe :24-24EX12BGW-O5S-D204 i Prelim. -72-hrtest 09/15/03

:Prelim. -72-hrtest

ilPyPlt""lgl
iQuality Control

09/08/03

o9/15/03

o9t17to3

o9t17tos
o9/18/03

o9/18/03

204 o9/18/03

LC714 ,Trip Btant Z+-QW-tOgtZOg..:-:.:_.-'-.:*....-:._r-'ir_.__-,:-:.::::......-. ._. "-......*_:._:.:__:-::_.: '--: :_1'_-__:
!-ci]J :"I:qip,T-el!" liT9l9 i 24:9w-Ef9-1709 Ouality Control

LC716 :Trip Blank :24-QW-T-091803 Quality Control

LC717 i 24EX09 i 24-24EX09GW-O4S-D1 60 PDB

1C718 i24EX12B
------------i-----

LC719 :24EX128

24-24EX12BGW-O7D-D2O4 I Final -72-hrtesl

- V l f V  : Z I E  \ Z O  I Z + l q E , \ t 4 E ) \ t Y Y - U O L / - u z wi 24-24EX12BGW-08D-D204 : Final - 72-hr test (Duplicate)i  r l t a t  - 204 09/18/03

1C737 :Trip Blank i24-QW-T-092903 o9t29to3

LC758 :Tilp Btank iz+QW-t-toozog i Auality Control i - i 1olo7lo3

LC759 i24EX11 ,24-24EX11GW-01S-D175 i Prelim. -72-hrtest , 175 i 1O/O7|O3LC759 i24EX11 ,24-24EX'I1GW-01S-D175 i Prelim. -7z-hrtest i 17s i 1oto7to3

LC760 :24EX10 :24-24EX10GW-O1S-D132 i Prelim. -72-hrtest | 132 ; 10/O7lO3

LC766 l24eK11 |Z+-Z+EX11CW-O2S-D175 ,Final -72-hrtest : tZS l lono/o3

i2+24MW07GW-01S-D125 iPDB

LC692 :24EX08

LC693 iTrip Blank

1C769 I24MWO7

3-5
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EPA lD I Source Descriptive Sample lD ; Sample Description
Depth ; Sampling

(feet bgs) ! Date

LCTTO I24MWO7 ,24-24MWO7GW-02S-D135 ipOg 10/10/03

LC774 i24MWO7 i24-24MWO7qW-O6S-D165 rpDB , 165 ,, 1Ot1OtO3

LC776 :24MWO7 124-24MWO7aW-O8S-D185 :pOe i 185 i rOtrolos
LCTT :24MWO7 24-24MW07GW-09S-D195 iPDB 10/10/03
LC778 i24EX10

LC779 i24EX10

t24-24EX10GW-O3S-D120 rPDB 120 i 1U24lO3
------ ---"i- ---*

130 i 10t24to324-24EX10GW-O4S-D130 iPDB
'tu24t03

150 1U24tO3

140 i 1A24lO3

24-24EX11GW-O5S-D150 :PDB

24-24EX11GW-04S-D140 :PDB

LC784 i24EX11..-...-........................-.--.:...-..----.--......-..-23?4F]11-GYl9s:D199 - - -fDg
!24-24EX11GW-O7S-D170 :PDB1C785 i24EX11

10t24to3

1U24tO3

l_3-0 _ i 19!2!-0:-

LC786 i24EX14 :24-24EX14GW-03S-D120 iPDB 
': 'tZO i 1Ot24tO3

LC787 i24EX14 ,24-24EX14oW-04S-D130 ipDB 130 i 1Ot24/O3LQ787 :24F.X14 ,24-24EX14oW-04S-D130 ipDB
LC788 i24EX14 i24-24EX14GW€5D-D130 : PDB (Duplicate otLC787l
1C789 i24EX14 124-24EX14qW-06S-D140 :pDB1C789 i24EX14 :24-24Ex14Gw-06S-D140 :PDB | 140 , lot2uIg
f  ^ 7 o n  t o A C v l A  i a t a t e v < t a r t  n t o h { E A  6 h 6  |  . - ^  |  . ^ t ^ . t ^ ^LC790 t24EX14 124-24EX14GW47S-D150 PDB | 150 | 1Ol24lO3

1C791 i24EX14 :2+24EX14GW-OBS-D160 IPDB i 160 : 1Ot24/Og

LC7g2 ,24EX14
t*--- --__---_---"

i 24-24EX1 4Gw -OgS-D 1 70 17O : 1O|2NA3

!€199 i24EI11 24-24EX14GW-10S-D180 iPDB 10124103
LC794 iTrip Blank 24-QW-T-102403 iQuality Control 10124103
hr hour
ET Earth Tech

Handling and preservation techniques were performed in accordance with CLEAN tr SOP 10,
Sample Custody, Transfer, and Shipmelrt (BM 1999). Table 3-3 lists the chemical parameter tested,
analytical and preservation requirements, and the type of container used for groundwater sampling
and analysis.

Table 3-3: Requirements for Groundwater Sample Analysis, PreservaUon, Maximum Holding Time, and
Containers

Analyte : Analytical Method Preservation i Maximum Holding Time ' i Number x Sample Container Type

HCI to pH<2
Cool to 4'C

14 days 4 x 40-mL VOA vial w/ Teflon-lined septa

sample collection to analysis

3.2 Son--VepoR SAMpLING

An evaluation of groundwater remediation enhancement using SVE was conducted in accordance
with applicable CLEAN II SOPs (BM 1999). Vapor samples were collected from two existing wells
(24EX3OBI Md 24EX6OB2) at the VOC source zuea, l-, 4-,24-, and 72-hours after applying the
vacuum to the wellheads. All samples were collected in Tedlar bags and labeled with a unique EPA
ID number. Each sample was also assigned a unique descriptive sample ID number and recorded in

3-6
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the field logs. The vapor samples were sent to a state-certified laboratory for VOC analysis using

EPA Method TO-14 (modified) (see Table 34). The SVE system was operated for a second 72-hotn
period at 24EX6OB2 to further evaluate VOC mass removal. Results of this test are discussed in
Section 4.4.

Table 34: Soil Vapor Sampling Summary

EPA ID Descriptive ET Sample lD Sample Description ; Date

1C698 i24EX30B1 , 24-24EX30B1SG-01 VS-D091 1 03 Well Head. 1-hr @t11to3

- - - - - * * - - " " ! * -_ - -

LCToo i Treatrnent System i 24-24EX3OB1 (SP03) SG-01 VS-D091'| 03 i Outlet : 09/11/03
-19-699 :k

L?TOZ i24EX3OB1 i24-24EX3OB1SG-O2VS-D091103 iWellHead,4-hr i O9/111O3
-----"*- '.* -*t-""--

Lc7O3 i24EX3oB1 124-24EX3OB1SG-03VS-D091203 iwellHead, 24-hr I ognao3

LC7o6 lZ+eXgoet :2F24EX30B1SG-MVS-D091403 iwell Head, 72-hr i @nuo3

1C730 |24EX6oB2 i 24-24EX60B2SG-01 VS-D092503 Well Head. 1-hr @t25t03

LC731 :24EX6oB,2 24-24EX6o/B2SG-02VS-D092503 09t25to3

LC732 i Trearnent System 24-24EX6OB2(SP02) SG-01VS-D092503IMid-point

LC733 i Trearnent System i24-24EX6OB2(SP03) SG-O1VS-D092503ioutlet

Well Head,24-hr

i Well Head, 72-hr after second startup i 10/0t03

i Well Head, 72-hr after second startup | 10/03/03
(Duplicate)

3.3 SoIIanoDRILLINGMUDIDW

Drilling activities for the installation of wells generated approximately 350 cubic yards of soil

cuttings and drilling mud as IDW. These were placed into twenty-three 2O-cubic yard roll-off bins.
The soil and drilling mud were sampled and characterized in preparation for disposal.

3.3.1 Waste Characterization

Two sets of five composite soil samples and one drilling mud composite sample (for a total of six
samples per set) were sent to an analytical laboratory for analysis. All samples were collected in two

8-ounce glass jars, labeled with unique EPA ID numbers, and immediately placed on ice in a cooler.
Each sample was also assigned a unique descriptive sample ID number and recorded in the field
logs. Each sample was a composite of samples from bins containing soil or drilling mud from the
same boreholes. Analytical laboratory testing for pH, and VOC and metals analyses by the federal

Toxicity Characteristic Irachate Procedure (TCLP) and California Waste Extraction Test (WET)

were performed on one set of samples (LC635-LC640). The second set of samples (LC72O-LC725)

was submitted for total VOCs, petroleum hydrocarbons, and metals concentration analyses. Soil and
drilling mud samples collected for characterization are listed in Table 3-5.

Table &5: Ustof Soil and Drilling Mud IDW Samples Collected

EPA ID Source Descriptive ET Sample lD i Sample Date

: 24EX10,24EX11,24EX14 i 24-IDWSOIL{1S i o8l21lo3
l_-_"___"_"_--"-_-__-"_

I 08/21103| 24EX1 2A, 24EX1 28, 24EX12C i 221-IDWSOIL-02S

i 24EX13A.24EX13B.24EX13C, 24MWO7 i 24-IDWSOfL-O3S i 08/21103

1C636



*o,"^r", rooo ,,"-o"r,g, ,,,::,:,!:lfl' !!ft3,i#I"ov, ,r, ,o" ro f#l:",A113"y,,':"n
EPA ID Source Descriptive ET Sample lD I Sample Date

: 24MW06

: Z+eXOg
'..4.-----.*-*-...--.*--

i Drilling mud

24-tDWSOtL-O4S

i 24-TDWSOTL-o5S

i o8/2',U03

24-tDWSOTL-06S i 08121/03
-***t-*-------

i 09/19/0324-tDWSO|L-07SLC72O : 24EX10,24EX11,24EX14

LC721 :24EX12A,24EX128,24E>24EX1 2p., 24EX1 28, 24eX1 2C

i 24EX13A, 24EX1 38, 24EX1 3C, 24MWO7

LC723 24MW06 24-IDWSOTL-l0S 09/19/03
LC724 2+|DWSO|L-11S 09/19/03

i Dritting muo , zc-towso|u-tes 09/19/03

3.4 GnourowerER IDW
The CTS was operated primarily under California Regional Water Quality Control Board, Santa Ana
Region, Waste Discharge Requirement (WDR), Order No. R8-2002-0033 adopted on 30 May 2002.
However, amendments to this order (WDR Order No. R8-20034085) (as far as CTS operation is
concerned) were adopted on 3 October 2003 that l) revised the maximum daily limit for tert-butyl
alcohol (TBA), 2) included a provision for determining compliance with the average monthly limit
for TBA, and 3) included effluent limits for cis- and trans- I,2-dichloroethylene (cis- and trans- 1,2-
dichloroethene), l,4-dioxane, and perchlorate. The discharge requirements for the CTS-treated
groundwater are sumnrarized in Appendix F.

3.4.1 Waste Characterization

Influent, midpoint, and effluent water samples were collected in accordance with the SAP presented
in Table B-2 of the WP for the pre-design investigation (Earth Tech 2003b). Each sample was
assigned a unique EPA ID, as well as a descriptive sample ID number and recorded in the field logs.
Water samples collected at the CTS are listed in Table 3-6.

Table 36: Ust of CTS Water Samples Collected

Descriptive Sample lD Sample Date

LC688 iCTs-Effluent 24.CTSEFFGW.O3S

LC696 ; Field QC Trip Blank ' 24-QW-T-091 103 : 09/11/03

LC7O4 : Field QC Trip Blank

LSl9l - _- i -cr-_s-" _MigPoitl 24.CTSMIDGW-O2SIGY:o-2P- - i"Pllzg?
lclgl_ i "1-"19 Qc-TlP.q]3lr
|  ^a1A :  t i ^a i  A^  TJ-  o t^6r -

j 24-QW-T-091503 : OgltSlOg

i 24-OW-T-091603 i 09/16/03LC71O : Field QC Trip Blank
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EPA ID Descriptive Sample lD Sample Date

L9?ll - _,9rP:Uq"P9j*_ i i 09/16/03

L9JJ2 - ;cr9-:FIH:$ 24.CTSEFFGW.OsS

LC713 CTS - Inlluent :  6 ,  ^Tot t t t ^ ra ,  Aro  i  . ,6 t<a taa24.CTSINFGW-O4S 09/16/03

@t23t03

LC727 iCTs-tnfluent*---*"i---*---"

LC728 iCTS-Midpoint

i 24-CTS|NFGW-o5S o9/23lO3

24-CTSMIDGW-o4S o9t23t03

LC729 iCTS-Eff luent 24.CTSEFFGW-O6S I O9l23lO3

Field QC Trip Blank 24-QW-T.092903 09/29103

CTS - Midpoint 24.CTSMIDGW-OsS @/29/03

i CTS - Midpoint 24-CTSMIDGW-O6S 09t29to3

LC741 i crs-CTS - Effluent

24.CTSEFFGW48S

: 09/29103
"--* --"_"-"_-_i* -""" _-

, o9t29to3LC742

Field QC Trip Blank : 24-OW-T-100203 rctoaos
LC747 i CTS - lnfluent : 24-CTSINFGW-OOS 10toaos
LC748. CTS - Midpoint 24-CTSMIDGW-o7S 10/02/03

10/06/03

tc749 : CTS - Effluent

Field QC Trip Blank

24-CTSEFFGW-OgS

i 24-QW-T-100603

CTS - Influent ! 24-CTS|NFGW-o7S 10/06/03

CTS - Midpoint : 24-CTSMIDGW-O8S 10/06/03

LC761 : Field QC Trip Blank 24-QW-T.100803 | 10/08/03

LC762 :CTS-Midpoint 24.CTSMIDGW-OgS 10/08/03

CTS - Eflluent 24-CTSEFFGW.11S 10/08/03

i. CTS - Effluent 24.CTSEFFGW-125 i 10/09/03

CTS - Midpoint 24.CTSMIDGW.1OS | 11/O4lO3_-------- ---'-.._--:'
i 11rcuo3CTS - Effluent 24.CTSEFFGW.135

1C798

| 'l1l21lg3

quality control

3.5 LeeoneroRy DATA Queuw Assessmenr
Laboratory data were validated by Laboratory Data Consultants of Carlsbad, California, in
accordance with the cited method and the following:

. USEPA Contract Laboratory National Functional Guidelines for Organic Data Review (EPA
1999a)

. USEPA Contract Laboratory National Functional Guidelines for Inorganic Data Review
(EPA 2002b)

o SW-846 On-Line, Test Methods for Evaluating Sotid Waste, Physical/Chemical Methods
(EPA 2004)

o EPA MethodTo-l4A (EPA 1999b)

CTS central treatment system
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Laboratory data were validated as specified in the Environmental Work Instruction EW#l (DON
1999). Level IV validation was performed on 20 percent or more of the samples, with the balance
validated at Level III.

The data validation findings are sumfiurized, indicating the findings of the review process. Data are
reported flagged with appropriate qualifiers to indicate their usability.

Data may be assigned the following qualifiers:

U not detected

J estimated concentration or reporting limit

N presumptive evidence of the identification of an analyte

R rejected data (unusable)

Combinations of qualifiers such as UJ and NJ are possible. Values may be flagged as estimated (J)
for any one of the following reasons (or a combination). The validator followed Navy and USEPA
guidance wherever possible but may have used professional judgment when necessary.

o Calibration percent relative standard deviation or percent difference were not compliant with
Navy or method specifications.

o Laboratory blank spike/blank spike duplicate were not within the control limits.

o Matrix spike or matrix spike duplicate recoveries were poor or the relative standard
deviations were in excess of the specifications.

o A compound was also reported in the associated field blank or blanks.

o Calibration response factors were outside of acceptance limits.

o A compound was also reported in the associated laboratory blank.

o Laboratory duplicates showed poor agreement.

o A compound was detected in the associated trip blank.

These concerns were considered technical deviations from the requirements and do not significantly
impact the conclusions. Typically these are found for a limited number of compounds or samples in a
given batch and are within the limitations of the method and the validation criteria and so do not
warrant rejection of the data.
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4. DATA EVALUATION

The pre-design investigation at former MCAS El Toro, Site 24 included the following activities:

o Groundwater sampling using PDBs and low-flow sampling methods

o Estimation of vertical flow using groundwater elevations and heat-pulse technology

o Groundwater step-drawdown and 72-hour extraction testing

o Evaluation of groundwater remediation enhancement using SVE

4.1 VOC PuumE DEUNEATION

4.',.1 PDBs Sampling Method Verification

A trial to assess the applicability of using PDB samplers for collecting samples for vertical plume

delineation was conducted before the WP was issued. Wells having long screen intervals, with varied
but stable TCE concentrations during past quarterly sampling events using a regular pump or low-

flow sampling pump, were selected for this trial. Historical VOC concentrations in these wells range
from below detection limits to greater than 1,000 p,g[L, representing low, mediunu and high
concentrations. Three PDBs were installed in each well: one at the low-flow pump intake depth, and
one each above and below the pump depth. Table 4-1 presents the wells used for the trial, the depths
at which PDB samplers were installed, and the analytical results from the trial and historical data
from the three most recent sampling events. These wells are also shown on Figure 2-1.

Table 4-1: Trial PDB Sampling Results

TCE concentration (pg/L)

Well lD

24EX5081

Depth u

(fee0
I Screen Interval
i (reeO

:
Round 15b i Round 16" i Round 17d

109 : 105-150

1 U
:  , . .  |  ^ ^ l

2 4 N E W 5 i 2 4 S t 2 3 O - 2 5 O , 1 U ; - i -

o9-DGMW75 i 119 (duplicate) : 11b154 i 874 i 760 : t,Ooo i 1100

o e - D G M w 7 s i - i 5 t - ^ * - - : - - - - i i ; i t i ' t , o 2 o 1 - i - i -
O9-DGMW75 : i 11+154 1,010

analyte was not above the detection limit shown.
- no applicable data
a Depth measures feet below top of casing to top of PDB
b Final Groundwater Monitoring Repoil, March 2002 Monitoring, Round '15 (CDM 2002)
" Final Groundwater Monitodng Report, September 2002 Monitoring, Round 16 (CDM 2003b)
d Final Groundwater Monitoring Repon, March 2003 Monitoring, Round 17 (CDM 2003a)
" Samples were recollecled during the predesign investigation in July 2003.
' See discussion in Section 4.1.2; this result was considered to be an anomaly'
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Based on these results, PDB sampling generally replicated previous sampling results. The exception
was one location (24EX5OB1) where the PDB sampler results were consistently higher. These
results indicated that PDB samplers could be used for vertical plume delineation.

4.1.2 Sampling Results and Plume Delineation

Groundwater samples were collected in June and July 2003 using PDBs and low-flow sampling
pumps at 37 previously existing wells and 12 newly installed wells (see Plate l). The VOC plume
was evaluated using sampling results from this investigation and the base-wide Round 17 sampling
conducted in March 2003 (CDM 2003a).

The primary VOCs detected in groundwater are TCE, PCE, l,2-dichloroethene (1,2-DCE), 1,1-
dichloroethene (1,1-DCE), and chloroform. The most frequently detected and widely distributed
VOC is TCE. Table 4-2 lists the TCE concentrations detected between June and October 2003.
Plate I depicts the TCE plume within the SGU. Plates 2 and 3 depict the vertical TCE profile along
and transecting the axis of the plume, respectively. Plates 2 and 3 include sampling results from the
pre-design investigation and the Round 17 sampling event.

Table 4-2: Summary of Predesign Investigation TCE Detections

Diameter
(inches)

Total Depth
(feet bgs)

Screen
Interval

(feet bgs)
Sampling
Method

Sampling
Date

i Pump Intake j TCE
ior PDB Depth : Conentration
: (feet bgs) i (udL)

2 4 E X 6 O B 3 : + i 2 2 5 . 2 1 8 - 2 2 3 i L o w - F l o w i 0 6 / 2 0 1 0 3 1 2 2 2 . 5 . 1 U

2 4 E X B i 0 : t O g , S 5 - 1 S S : L o w - F l o w ; O e n e f O 3 i l 2 S : + S O

z 4 n w o z r s r 1 7 1 . s i r < f i C g

2 4 M W O 4 A : 3 1 7 1 . 5 , 1 0 0 - 1 3 5 i L o w - F l o w i 0 6 / 1 6 / 0 3 : 1 2 2 , 5 9

2 4 M W O 5 A  i  S  i  1 8 0 . 5  i l O O - 1 3 5  i L o w - F t o w i o e l t s l O s  1 2 1  :  1 6 9

2 4 M W 0 5 B  :  3  |  1 8 0 . 5  i 1 4 3 - 1 6 8  i L o w - F l o w ; 6 / 1 7 / 0 3  i  1 5 5  ,  S g

0 7 - D G M W 7 1  |  4  j  1 6 3  r 1 1 t s 1 5 5 : L o w - F l o w  i O 6 n 3 / 0 3 :  I Z S  I  z

I O _ D G M W Z / |  q  I  t a S  i 1 5 0 - 1 7 0  i L o w - F t o w : 6 / 1 2 / 0 9 :  1 6 0  ;  S Z

18_BGMWO3A: 5 . 471 i 370-390 , Low-Ftow i ooltslos 
': 

377 i lui 370-3905  :  4 7 1  i 3 7 ( F 3 9 0 : L o w - F l o w i 0 6 / 1 9 / 0 3 :  3 7 7  i  l U

5 . 310 : 28G-300 i Low-Flow I O6t2O/03 290 : 1U

18_BGMW101 |  4  a  14O i  90-130 |Low-F low !OOl tOtOg |  110 i  30

18_PS6 1 4 155 | 13f150 ; Low-Flow 
': 

O6117lO3 i 140 | 159
T t c - 5 5 i 1 2 . . 7 6 : 3 o G - 4 9 7 t P D B 1 ! - ' | ! l z ! o , ' z - ' , - 3 2 5i zre | 3txF497 i pDB i o7/17/og i gzs : o.z.l

:  :  i  j o 7 t 1 7 / O 3 ,  3 7 5  i  O . g J

l8-BGMWO3B :

i : t i'  ;  |  ' 0 7 / 1 7 l 0 3 i  4 2 5
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i : Screen
Diameter I Total Depth : Interval
(inches) i ffeet bgs) ; (feet bgs)

1 Pump Intake : TCE
Sampling ior PDB Depth i Concentration

Well lD

24EX3 186 i  10F180

Date r (feet bgs) I (ttdt-)

PDB i O6/24tO3 1 1 5  |  2

i ffilz#Og 165

06124103 : 130 8 1 / 1 0 1 '

o6t24t03 1 1 0  :

i 06124103

i ffilz4/As i 130 i SZ
i........*-........-..-..-....--.. -- i--- -- ***- --*^-

i o7l17lo3 : tcO i 30
i--------------*---:--------*---------: 

----- * *-"---"-'--

!- a7!\7t03 j lso_ j |J -
, 97J11!_o: i_ 190_ i 91 -
i 6l2UO3 | 170 42
i__---'- 

- _--"""--_"*"--i

i o6l24to3 i 180 l

.- *- 
l--____--__- 

_-----''-

i O6|2UO3 : 125 | 2
--i----.-------*-*-"*

,. 6J2!l-o: i l::-- i* 2
i 06/24103 : 145 i 2
i--.--------'----*-- i^- 

-----*-'---'--.-- -"* 
i-*---"*---**-- 

- *--

: O6/2NO! : 155 : 2
r---------- --*--- --l-------* - * --- *--l-.----*----* ---""--

i O6|2UO3 | 175 | 2
pDB i  f f i t 24 tog :  110  |  95

120

32

24EX4o]81

24EX6

10F150

10&-173 PDB i 6t2u:9-?* i l_19 *j -259
i 06124103 i 120 , 2ffii.- "'-f:-Y--:..... i - l5":-- ".".j'..'-."*..'=*".*.
i 6t24to3 1 130 i 2s1

! 06/24!9: , lao , _251
: O'tzqtOe : tso i zsS

1 U

210 ; 1U
269

i---"---*-----"--*- i--------------

: 169 : 95-155

241N2

,;iNC--

193-263 PDB : 06,124/03 200
i ----- -*^-"*".-

| 6t24/03

0 6 / 2 4 / 0 3  2 2 O i l U

i 06,l24t03 bd-*-:------iu**
: 06/?4/91 . 2& _j 19
: O6/2t+lQ3 i ZSO 1U

i 0612410g r 140 174

a O6|2UO3 : 150
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i :
i :

i Total Depth i
Screen j : : Pump Intake I TCE

Sampling i Sampling ior PDB Depth : Concentration
Well lD (feet bgs)

Interval
(feet bgs) Method

2 4 E X 0 9 i 0 i 2 1 O ; 1 2 0 - 2 0 0 i P D B i o 8 l 2 6 l 0 3 i 1 6 0 , g S

24EX10  i  6  |  165  i t t s - t eO  pDB i  10 t24 t \3 '  120  
' ,  

84
' ; : ' '-^-:;;;;;-"*"***;;--"--------;:*----

i 1U24/03 i 130 : 89
i--'-*--.-..*-.-.......-..*.4*--.-*-..........--'--i_-------.......- -......---...
i  . ^ t 6 ^ t ^  |  i ^ A  i  ^ ^1U24/03 | 140 i 93

24EX11 135-180 i
i " :sia*"*l"": c_'_:-:_,:ji:_

PDB i 10!3!!"03 _j "l1o_*_ j _ *23e__

P D B ! O 8 / 2 7 t O 3 i  1 2 0

o8l27lo3 130 : 1 7

Date (feet bgs) i (rr/L)

o8/271O3 
', 

255 ; 1

24EX128

: i ! !

i 220 i 16s-210 i PDB , O8t27/O3 i 170 16
;--"--*----'--' *-'"- - i*-**-*------"*-'i-------- -*------*

i 08127/03 i '180 
: 15

..,-*4,,,,......-..,.-,-....-.-.,..,,.-._..-...

. O8/271O3 : 190 ; 15
i--*---.----------"a-----*----.-.---*-.i-"------*--_--.*-
; O8/271O3 : 200 i 16

PDB 1 08/27103 '. 225 : 1

I O8/271O3 | 235 i t

I O8l27lig . 245 i t

24EX12C 221160

170
.a-.*.--*--^--.-*.i---**-
: 6 i

l i

24EX13A 111160 : PDB o8t27/O3 i 115 t 123

0V27rc3 i 125 1 1 8

O8l27lO3 : 135 122

: o8/27/O3 145 123

O8/271O3 i 155 124

24EX138

24EX13C , 6 !

PDB 08/27/O3

OAl2TlOg i 185

i 9'1Y27:? -: ""1-e-: - i 1
: ost27to3 i zos 

.**i---*:o*"_

P D B a O 8 l 2 7 / O 3 : 2 3 5 i 0 . S . t

0.rU

0.4J

115-185 ; PDB i 10124103 41

a 10t24to3 130 a 45144'

220 165-205

280 i 230-270
1

i
0.lU

24EX14 195

| 1Ot24tO3 ; 140 i AS

i 
*' 

ii, oiiiiois^ l***iio*** :"*** a6*"*:.-...........-..........*.......................-..;..-.................-.-..................-
; 10/24t}g , teo i 36

i -1-o/34l99 i - 170- - i - 9f --
| 1O/24/O3 ; 180 . 35
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Diameter
(inches)

Total Depth
(feet bgs)

Screen
lnterval

(feet bgs)
Sampling i
Method i

Sampling
Date

i Pump Intake i TCE
ior PDB Depth : Concentration

(feet bgs) I (pdL)

24MW06 195 i 170-190

24MW07 i 205 12rl00

2.8/2.7'

10/10/03 i 165 i 2.7
,-*io/l'/il- T-**iil*- ' ^--;.i---

U noldetected
" NormaVduplicate sampling results

Three hot spots (i.e., TCE in excess of 500 pgll) have been identified at IRP Site 24 based on
groundwater sampling during the pre-design investigation and the Round 17 Groundwater
Monitoring Report (GMR) (CDM 2003a):

o Near Building 297, where the highest TCE concentration of 960 pgll- was detected in well
248X6o32.

o At the northwest boundary of Site 24, near the runways. The wells surrounding this hot spot,
24MW03, 09_DGIvfW75, 24MW01A, and 24NN{02, were sampled using low-flow pumps
and had TCE concentrations of 1,270 p,g[L, 1,100 pg/L, 741p'gtL, and 676 p"glL,
respectively.

o Near well 24EX3OB1, where TCE was detected at 380 pg/L in September 2M2 and
52O p"etL in March 2003 (CDM 2003a).

Notable TCE concentration changes were reported in the Round 17 GMR (CDM 2003a) at several
wells:

o In well 24NEW5, TCE concentrations increased from below the reporting limit of 1 pg/L in
September 2002to 32 WglL in March 2003. TCE had been detected above the reporting limit
(7 VglL) only one other time, in the Round 9 (March 1997) sampling event. Well 24NEW5
was also sampled using PDBs during the pre-design investigation. Three bags were installed
at lO-foot intervals across the well screen. All samples were below reporting limits for TCE
(1 pg/L).These data suggest that the March 2003 result was an anomaly.

o In well 24NEW1, the TCE concentrations decreased from 23 pg/L (September 2002) to
below the detection limit of I VglL. TCE concentrations at 24NEW1 have decreased by more
than 200 pgll over the past 5 years.

o In well 10_DGIvfW77, the TCE concentrations decreased from 150 pg/L in March 2003
(CDM 2003a) to 57 WgtL in June 2003 during this pre-design investigation.

A primary objective of this pre-design investigation is to address data gaps in the vertical delineation
of the SGU VOC plume. PDB sampling was proposed to provide information on vertical distribution
of contaminants within the aquifer. Since results of PDB sampling may not be representative at
locations with significant vertical gradients, vertical flow conditions were evaluated using a heat-
pulse flowmeter and groundwater levels in cluster wells. Resolution limitations of the heat pulse
method resulted in significant variances in measured vertical flow in the same well. For example, in

155
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well248){6, the resulting flow rates range from 3.7 ft per day (fl/day) to 175 ftlday.In addition, the
measured flow rates are far too excessive for the conditions encountered at Site 24. Gradient
calculations using head differentials indicate that no predominant vertical flow direction is evident in
the SGU. PDB sampling results are thus appropriate for vertical and horizontal VOC plume
delineation. A detailed discussion of vertical flow measurement inside wells at Site 24 is presented in
Section 4.2.

High TCE concentrations (above 50 pg/L) are distributed mainly in the upper 80 feet of the SGU,
consistent with the upper layer of the groundwater model (Earth Tech 2003a). The lower extent of
the TCE plume (defined as concentrations above the EPA !z@.Zbl maximum contaminant level

[MCL] of 5 pg/L) at the source area is well established to a depth of approximately 180 feet bgs.
Based on the TCE concentrations from well 24NEW1 and the newly installed cluster wells
24EXL3A, B, and C shown on Plate 2, the lower extent of the TCE plume at the hot spot near
09_DGMW75 and 24MW03 is approximately 210 feet bgs. At the station boundary, TCE in excess
of 50 pgll- is present primarily within the upper portion of the SGU to a depth of approximately 180
feet bgs, and TCE in excess of the MCL is present within the lower portion of the SGU to a depth of
approximately Zft feet bgs.

PDB sampling was also proposed to verify previous HydroPunch sampling results in the vicinity of
Buildings 296 and 297.PDB samplers were placed inside wells that had large discrepancies in TCE
concentrations between groundwater samples and nearby HydroPunch samples collected at the same
depths. Three PDB samplers were placed in each of the wells associated with the HydroPunch
samples (248X3,24EX3O82,248X4, and24EX6). The PDBs were installed l0 feet above, l0 feet
below, and at the same depth as the previous HydroPunch samples. The sampling results are
presented in Table 4-3.

Table 4-3: TCE Concentration Gomparison between Gorresponding HydroPunch Sampling Results,
PDB Sampling Results, and llistorical Sampling Results

HydroPunch Samples PDB Samples
: Latest Historical Basewide
i Sampling Results u;  nyurvr urrvrr  eqrrrPrsc

i  :  i  i  i  :  I  I  i samp l i nq i
i Depth i TCE Conc. i Depth i TCE Conc. i

i SamPling
TCE Conc. i Depth

ID (feetbgs)j (pdl) |Date:(teetbgs) i (rrdL) Date | (udL) :lfeetOgs;iDate

i24t{cpr1o2i  119 |  2 ,870 111/97:  110 i  256 i06/03i  aoo

:24HCPT1O4: 121 i 1,680 . 11/97 i 12o i 256 : 06/03 I

i  -  ;  -  i  -  :  -  :  rso 1 251 io6/03:i  -  :  -  i  -  i  -  i  130 I  251 ;06/03:  i  ;
24EX3 i24HCPT86 i 13s i 1,350 tOTteTi 125 i '  _.j.*-{9-:. j 9.9 i 175 :0€/9

|  ;  i  1  :  l a E  |  ,  i O 6 / 0 3 1  :

i : i : ' - - r ; ; - ' - ; " - - ' f f i ; i  ji  i  :  ,  i  - - ' - -  :  i  :

24EX}OB2 !24HCPT88; tZO : +,aSO iO7ls7 i 110 i 95 i06/03i 130 : tgo i08/99
' i i | - - - - - - - - . - - . . - - . ' * - - . . ' i'  :  1 t r '  i  qe  i ne rne i  :  i, : ' 12o i ga oolos. i

i *- ieo*---ai  io6loC! i  i
2 4 E X 4  i 2 4 H C P T 8 4 i  1 2 O  ; 2 , 4 9 0  i O O l g Z :  1 1 0  i  3 4  . 0 6 / 0 3 :  n l a  i  n l a  i n / a

:z+ncprgs i rzs i r,ggo to7ls7 i 120 i gs ioolos: , :

concentration
not available

nlr not recovered
'Source: Draft Groundwater Remediation Pilot Test Report (BNl 1998)
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Technical Memorandum
November 2004 for SGU , IRP Site 24 Data Evaluation

TCE concentrations from PDB sampling in June 2W3 are of the same order of magnitude as the

historical groundwater data, and at least one order of magnitude lower than the corresponding

HydroPunch sampling results. These data suggest that the previous HydroPunch sampling results are

not representative of the concentrations in groundwater.

In order to evaluate the effect of pumping from well I8-TIC55 on plume migtation, both laterally

and vertically, PDB samples were collected at three depths across the well screen interval. TCE was

not detected above the reporting limit of 1 pgll,. However, TCE was detected in well 18-DW450

(2 WgtL) during the Round 17 basewide sampling, and 24MW07 (ranging from I to 2.8 llgtL) during

PDB sampling. This suggests that agricultural pumping, including from well 18-TIC55, has not

resulted in downward and northward migration of TCE in excess of the MCL. The analytical results

are presented in Appendix A. In addition, the updated plume distribution was incorporated into the

gfoundwater model and additional simulations were run to evaluate whether proposed extraction

locations were still optimally placed, as further described in Section 4.3.3.

4.2 VeRnceu Flow Eveuuanol
Vertical flow at Site 24 was evaluated by computing gradient based on differential groundwater

elevations, and by attempting direct measurement with a heat-pulse flow meter.

Vertical flow measurement using a heat-pulse flow meter was performed at 24EX3,248X3A82,

248X4, and24EX6. Detailed procedures, calibration results, field data, and estimated flow rates are

presented in Appendix C. Vertical groundwater flow rates estimated using the heat-pulse method

ianged from 2.9 to 541ff/day, with an upward flow direction. Table 44 summarizes the flow rates

estimated in each well.

Table 4-4: Heat Pulse Flovvmeter Measurements

Well Casing I :
Diameter ; Reading Depth i i Ftow Rate

i (feeVday)(inches) j (teet bgs) i

: Flow Rate
Feading No. i (mUmin)

760 i 199 iUPward

760 i 199 tUpward

,eeiCoBt;- 740 Upward

Upward

Upward

541 Upward

i tzoo : 5 : e2o f 54] ."iu_?.y19
i tzoo : 6 i ,t8o 1 283 ;UPward
: {{n . r : Aqn I 343 :Uoward

i  tt0b | 2 i Aao i 494 iUPward

: tso' i 1 : 630 I 165 iUPward

i ' - - : '

: t+S . 2 : 810 i 212 :Upward

, 135 : 1 ; 1,970 515 iUPwardi tgs . t : 1,970 a 515 iuPward

i 135 i 2 : t,aso 1 374 _*,uP-1_f

24EX6

4-1'l



November 2004
Technical Memorandum

Pre-Design lnvestigation for SGU Bemedy, IRP Site 24 Data Evaluation

Well lD

Well Casing
Diameter
(inches)

i 130o ; 1 : 170 i qq rupwad

"Well obstruction at approximately 125 feet below grade; unable to deploy probe to 13o-foot deptho2-mm glass beads used; otherwise, 5-mm beads used.

Data from the Round 17 GMR (CDM 2003a) were used to calculate vertical gradients for three wells
screened in the SGU. Additionally, vertical gradients were calculated for three Site 24 monitoring
wells using groundwater elevations measured during the PDI in September 2003. The SGU wells and
the calculated vertical sradients are listed in Table 4-5.

Tabte 4-5: Vertical Ar"Ji"nt Based on Groundwater ElevaUons

i : Computed Flow Rate i
: Gradient" i (feeVday) ,DireAionWell lD

i Screen Depths j
; (feet bgs) ; Date

0.0058-0.12 iDownward

0.0088 - 0.18 iUpward
0.0052 - 0.11 Upward

18BGMW03 . 124-1M,222-242 i  09/03 : 0.019 i 0.0038 - 0.080 Upward

in head / vertical distance between measurements

Based on the gradient calculations using head differentials, no predominant vertical flow direction is
evident in the SGU. The gradients were used to calculate vertical flow velocities in the SGU. Based
on a vertical hydraulic conductivity range of 0.20 ftlday to 4.2ftlday (BM 1998), with an average of
2.2 ftlday , computed vertical velocities range in magnitude from 0.0005 2 ftlday to 0. I 8 ftlday within
the SGU wells, with an average of 0.047 ftlday. Data from the Round 17 GMR (CDM 2003a) was
also used to calculate vertical gradients for five wells screened in both the SGU and principal
aquifer, and four wells screened in the principal aquifer. The predominant vertical flow direction was
upward (eight of nine were upward, one of nine was downward), and gradient magnitudes ranged
from 0.00125 to 0.212.

The flow rates estimated by the heat-pulse flow meter exceeded all flow rates estimated using
groundwater head values. The majority of the vertical gradients measured by the heat pulse methd
would apply only in the near vicinity of a pumping well or in extreme artesian conditions, neither of
which apply to Site 24. The nearest pumping well is TICl11, located approximately 7,000 feet from
Site 24. The majority of pumping in the vicinity of former MCAS El Toro is from the principal
aquifer, which results in net flow downward from the SGU. All vertical flow directions indicated by
the heat-pulse method were upward, in contrast to measured heads, which indicate both upward and
downward gradients.

The heat pulse methld has resolution (accuracy) limitations resulting from erors in differential
temperature detection. Minor variances in differential temperature detected between the source and
the sensor and the time to peak temperature (which are the y-axis in the two graphical methods used
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to compute the vertical flow [on the x-axis]) may result in significant variances in computed vertical

flow because the calibration curves used are generated using a logJog plot. In addition, potential

error may also result from the short-circuiting of flow around the packer (manifested as a decreased
sensitivity/flow rate in machine response). The results of the heat-pulse method yielded a large range
of estimated flow rates, including apparently excessive and inappropriate values inconsistent with
corresponding gradients estimated using groundwater head elevations. The heat-pulse method thus
does not appear to be a suitable means of quantifying vertical flow at Site 24.

Therefore, based on the vertical velocities estirnated using water level measurements, the average
velocity is 0.047 ft/day, indicating that vertical flows would not have significantly inJluenced the

PDB sampling results.

4.3 SUSTEIHEELE GROUNDWATER EXTRACTION RATES

4.3.1 StepDrawdown TestResults

Step-drawdown tests were conducted at wells 24EX8, 24E'X9, 24EXl0, } E)(IL, 24EXI2B,
24EXL3A, and 24EX14. In each well, a l.S-horsepower pump was placed approximately 5 feet
above the bonom of the screen to allow maximum drawdown. Pumping rates, number of steps, and
the duration of each step were varied based on the response observed in each well. Recovery data
were also recorded after the step tests were completed.

Table 4-6 summarizes the pumping steps, duration, pumping rates, resulting maximum drawdown,
and the estimated sustainable pumping rates. Figure 4-1 through Figure 4-7 present drawdown versus

time on semiJog graphs. Changes in water levels at all observation wells were insignificant during
stepdrawdown testing, and therefore are not presented.
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Table 46: Summary of StepDrawdown Test Results

Selected
Pump Intake : Water Above

Depth i the Pump
(feet bgs) i (feet)

Maximum i Flow Rate for

24F)(8 155 : 46

10.25 i  144

5 : 5 0

71 4.74

272 i 16.93
---*..--..--'.-...-.-.i..--....----..---.......-*.-.....-.j

130 a 28.20 ;
24EX128 74 i 8.28 l

--_"_""*"":__"-"___"""_--"----_-----1
30

,  3 1 . 5  i

24EX14

; ' i '

i : i 5 : 4 3 - 5 0 i 8 i 4 0 . 5 6 i
i  - ^  i  - - ^  !

Flow Rate
(spm)

Duration i Drawdown i 72-hour Test
( m i n u t e s ) i ( f e e t ) i ( S p m )

27

36

a i a {: i ; 2 | 21 : 150 ; 26.30 |

i i i s t 4 o : r 9 8 i 4 6 . 2 o ' ,
2 4 E X 1 O i 1 3 P - r e l  i t : 9 . 5 ' 7 5 ; S . g t i

2 4 E X 1 3 A I 1 5 3  Y

,Eiii

40

25

175

; : 2 a 2 0 : 1 e 6 i 1 s . e 7 i

108 , 1 ; 11 | 174 i 22.46 i 15

a 2 a 2 2 : 1 1 5 : 5 3 . 6 8 ,
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4.3.2 Extracton Test Results

Seven 72-hoar extraction tests were performed, as summarized below:

o At well 248X8, the 72-hour extraction test was initially run at a pumping rate of 13 gpm.
Figure 4-8 is a semi-log graph of drawdown versus time for the duration of the test. The
pumping rate was adjusted to prevent complete dewatering of the well. The maximum
drawdown in the extraction well was approximately 37 feet. As depicted in Figure 4-8, the
rate of dewatering increased, indicating the potential presence of flow barrier or dewatering
of the aquifer.

o At well 248X9, an initial pumping rate of 27 gpm was selected for the 72-hour extraction
test. Figure 4-9 is a semiJog graph of drawdown versus time (duration of test). The pumping
rate was adjusted at the beginning (during the frst three minutes) of the test to achieve the
target flow rate, and remained at 27 gpm for the remainder of the test. The maximum
drawdown in the extraction well was approximately 2l feet.

At well 24EXI2B, the pumping rate for the 72-hour extraction rate test was initially set at
30 gpm, based on the step-drawdown test results (Figure 4-3). However, the resulting
drawdown recorded at the beginning of the 7}-hour extraction test was less than the
drawdown observed during the step test at the same extraction rate. Therefore, the extraction
rate was increased to a maximum of 4l gpm after approximately one day and maintained
throughout the remainder of the 72-hour extraction test (approximately 2 days). The
maximum drawdown in the extraction well was approximately 23.5 feet. The discrepancy in
sustainable flow rates between the step-drawdown test and the 72-hour extraction test most
likely indicates insufficient well development prior to the step test. The step-drawdown test
effectively developed the well and restored the natural hydraulic conductivity of the
formation. Figure 4-10 is a semiJog graph of drawdown versus time.

At well 24EXl4, the 72-hour extraction test was conducted at a pumping rate of 36 gpm.
Figure 4-l I is a semiJog graph of drawdown versus time for the extraction test at 24EXI4.
Approximately 10 minutes were required to stabilize the flow rate. An extraction rate of
36 gpm was maintained for the remainder of the test. The maximum drawdown in the
extraction well at the end of the test was approximately 37 feet.

At well 24EXL3A. the 72-hour extraction test was conducted for 72 hours at a constant
pumping rate 40 gpm. The maximum drawdown in the extraction well was approximately
39 feet. Figure 4-12 shows drawdown versus time.

At site boundary wells 24EX10 and 24EXl1, 72-hour extraction tests were performed
concurrently. At well 24EXl0, a constant flow rate of 25 gpm was maintained throughout the
test. At well 24EXll, the extraction rate was adjusted between 15 gpm and 25 gpm, and 15
gpm was used for the majority of the test. Figure 4-13 and Figure 4-14 show semiJog graphs
of drawdown versus time (duration of test) at 24EXI0 and 24EXl1, respectively. The
maximum drawdown in wells 24EXl0 and 24EXl1 was 30.6 and 62.7 feet, respectively.
Wells 24EXl0 and 24EXI1 are 201 feet apart and are screened in different zones. This
provided the opportunity to evaluate the sustainable extraction rates at these two depths, and
evaluate the effect of the slot size on flow rate, assuming the soil conditions are similar. Well
24EXI1 was constructed with a slot size of 0.06 inch, and 24EXI0 with a slot size of
0.035 inch. However, based on the boring logs, soils within the screen interval for well
24EXIO consist of well-graded sand and silty sand with a very small portion of clay, while
soils at well 24EXl l consist of mostly silty sand, sandy clay, and clay. Therefore, the higher
flow rate in well 24EXI0 is in part due to higher soil permeability, and the effect of slot size
cannot be directly compared. However, based on the seven extraction test results, the

4-29



Technical Memorandum
November 2004 Pre-Design lnvestigation for SGU Remedy, IRP Site 24 Data Evaluation

formation appears to be more of a limiting factor than slot size because the rate of change of
drawdown increased with time in each test, indicating that lower permeability zones were
encountered, which reduce well yield.

Although the evaluation of aquifer parameters was not a primary objective of the predesign
investigation, the data generated during the extraction tests were used to estimate aquifer
transmissivity for comparison with values used in the OU-l and OU-2A groundwater model (Earth
Tech 2003a). During all seven extraction tests, water level data were collected from nearby
observation wells, as listed in Table 2-9. However. drawdown in the observation wells was
insufficient to allow for aquifer analysis. Therefore, drawdown versus time data in the extraction
wells were analyzed using the time-drawdown method (Cooper and Jacob 1946) in pumping wells
(Appendix G) and the recovery data were analyzed using the Theis & Jacob Recovery Test method
(Theis 1935). When a pump is turned off in an extraction well, groundwater rushes into the well to
compensate for head losses due to turbulent flow and well losses. The slope of the residual
drawdown curve during this period is relatively steep. Once the slope flaffens, the residual drawdown
data represent the head losses that reflect the aquifer conductivity. Drawdown versus time curves
were fitted for late recovery data, and transmissivity values were estimated. Storativity values cannot
be estimated using data from extraction wells.

The transmissivity values are presented in Table 4-7; the aquifer test analyses and data are presented
in Appendix G. The curve fitting was performed using the computer prognm Aquifer Test (Waterloo
Hydrogeologic, Inc.). The estimated transmissivity values range from 180 to 5,100 square feet per
day (feet /day), comparable to a range of 300 to 1,800 feet-lday used in the OU-l and OU-2A
groundwater model (Earth Tech 2003a).

Table *7: Estimates of Transmissivity Values

Well lD Well Type
Extraction Rate

(gpm)
Transmissivity lt eef I dayl

Time Drawdown Method Recoverv Test

i Extraction 1 ,100

; Extraction 1,600

24EX10 iExtraction 1,200

24EX11 iExtraction 1 5

41 2,700

24EX13A iExtraction

460

i  5,100
_ r_*---_*_-.---'--.__
i 2,90024EX14 ;Extraction

Early

:

period alier pump was shut down
latertime period in the recovery test
not available

Groundwater samples were collected before and after the 72-hour extraction tests. TCE mass removal
was estimated using TCE analytical data and pumping rate data from each 72-hour extraction test.
The mass of TCE removed with the groundwater was estimated by multiplying the volume of
groundwater (gallons) pumped over a specified time period and the average concentrations of TCE
for that time period. Gallons pumped were calculated from pumping rate and test duration. Average
TCE concentrations were calculated using the two groundwater-sample results obtained at the
extraction well before and after each test. Table 4-8 summarizes the analvtical results and the
calculated rnass removal rates.
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Tabfe 4-8: Groundwater Sampling Results during 72-hour Extraction Test

Pumping
Duration
(days)

rPe c9n9e11giol q/9_ " ,
Before Test I AfterTest i Gallons Pumped

TotalTCE Mass i Average Mass
Removed i Removal Rate

(b) i forTest (lb/day)

2 4 E X 8 i 3 . 0 1  i 3 8 5 : 7 9 3  1 2 8 , 7 3 8 : O . t +

pound
lb/day pound perday' NomaVduplicate sample resutts

TCE concentrations at wells 248X8 and 24EX13A, located down-gradient from the second hot spot
near well 09-DGN4W75, increased significantly at the conclusion of the 72-hoar tests, compared
with the initial results or PDB sampling results (Appendix A). This indicates hydraulic capture of the
groundwater with higher TCE concentrations.

4.3.3 Groundwater Model Simulation

Extraction rates obtained from 7}-hour, constant-rate aquifer tests, ranged from 6.5 gpm to 41 gpm
within IRP Site 24 and 15 gpm to 36 gpm at the former station boundary. Long-term extraction rates
are expected to vary depending on the exact well locations due to the lithologic heterogeneity of the
SGU and dewatering of the aquifer. An average flow rate of l0 gpm for wells within IRP Site 24 and
20 gpm along the former station boundary was used in the inilial model simulation. Based on the
range of values obtained during the aquifer test, the initial flow rates were retained since they are
representative of actual conditions and would conservatively estimate plume capture.

The plume distribution was updated based on the results from the PDI and quarterly groundwater
sampling, Round 17 (CDM 2003a). Groundwater sampling results indicated that the plume is
homogeneous with little stratification; consistent with historical sampling results and plume
delineation. However, the lateral boundary of the TCE plume in the SGU was shifted so that the
southern boundary of the 50-microgram per liter @glL) contour lies north of well 24EXL2A and the
s+glL extent at the northern boundary lies south of wells I8_TIC55 and 24MW07 (Plate 1).
Accordingly, the TCE plume geometry was updated in the transport model; however, the proposed
screened intervals were not changed.

The results of the additional simulations using the updated model parameters are summariz,ed in
Appendix H. The updated simulation results are consistent with initial results and indicate complete
hydraulic containment of the SGU plume, for concentrations above the clean-up goal, with the
proposed well locations and extraction rates. In addition, the predicted TCE plume reduction rates
are also consistent with previous simulation results.

| 28,738 i 0.14 : 0.047

4 E X 9  1 3 . O 2 i 2 3 4 1 2 1 9 ^ i t 2 0 . 1 1 7 , 5 M i O . 2 1  : O . O O a2 4 E X 9  1 3 . O 2 i 2 3 4 1 2 1 9 ^ i t 2 0 . 1 1 7 , 5 M i O . 2 1  : O . O O a
24EX1o i s.oo ,t 7s i s3 i 108,ooo : o.os : o.oz
^ t E v 1 i  :  ^ ^ 6  ,  r ^ ^ . r F ^ a  :  |  ^ - ^  |  ^ ^ .24EX11 : 3.03 ; 192 i 160/156" i 87,045 i Oj2 | O.Oa

2 4 E X 1 4 r 2 . 8 9 | 5 1  i M i l S Z . O Z g i 0 . 0 6 | 0 . 0 2 1
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4.4 GRoUlIowATER REMEDIAnoN ENHANcEMENT UsING SVE

4.4.1 StepDrawdown Test Results

At wells 248)t3,248X6, and 24EX4, stepdrawdown tests were conducted to determine extraction
rates to be used for the nuss removal enhancement tests. A l.5-horsepower pump was placed at
approximately l-10 feet above the bottom of the screen to allow maximum drawdown. Pumping rates,
number of steps, and the duration of each step were varied based on responses observed in each well.
Figure 4-15 through Figure 4-17 present drawdown versus pumping time on semi-log scale. Table 4-9
summarizes the pumping steps, duration, pumping rates, and resulting maximum drawdown in each
well. Changes in water levels at observation wells are also listed.

Table &9: Summary of StepDrawdown Test Results

Pump lntake:
Depth

(feet bgs) Step No.
Flow Rate

(spm)
Duration
(minutes)

Maximum
Drawdown

(feet)
Drawdown in Observation Wells

(fee0

24EX3 i 't75 ; 24EX3OB1 : 24EX3OB2 ; 24EX3OB3
i

; 20.5' '  71.7' : 6i1.2'

8 l 4 9 @ . 28.34

24EX6 : 170.5 '

1.57 i  0.04

0.04 i o.22

29 i  6 .11 o . z ' t i 0 . 0 6 i o . 3 2

148

l?'35* - ...".-9:.-a-?"...-."....-"....- 0:19 - 0..:-8-.9"..".""....
3 1 . 5 0 i 0 . 7 6 i O . 2 7 : 1 . 6 9

9 1 . 6 '

0 .17

0 .13

: 1 ;

I
i  e  :  r a

2 i 6 . 3 i 24 , 2.49 I 0.08 : 0.03 i O.'12

| 51 9.87 0.14 : 0.04 : O.22
i--"------.*-""--.i-
I A :

i t i ? !
178

1 1 8

i
i

l

l
i
i-----------

i  183
i

21 o.2
i 24EX40B1 i 24EX4oB,2

j l i a : 1 6  l

i  2 i - -Lo--11

:  1  :  6  ;  43  |  1 .15  i  0 .11  r  0 .06

3 6 '  i  6 2 '  i

. ?e .i......,.3:-3-?-.........-.., ".-9:.99".".......".... .-9:.?-1
3 : 2 2 i 1 0 5 i S . eI  L -  :  r v J  :  J . 9  :  V . q t  :  V . + J

. 4 , 3 2 i 9 0
_"_*" *"-*'--- --*- i-*-""_----'

: 5 1 4 6 - 5 3 , 1 8 1
11" ""-": ---9:I-9- -",- --9:!1- : -

i 5 ; 46-53 i 181 i 19.7 i 1.33 i 1.05 ; -

|  6 :  59 i  106 | 59.17 i  1.55 i  1.23

no data
" distance from corresponding pumping well in feet

Groundwater samples obtained from the cluster of wells at each location where SVE enhancement
tests were planned showed that TCE concentrations were highest in 24EX3OB I arfi24EX6OB2. For
this reason, the SVE enhancement tests were carried out in wells 24EX3OBI and24EX6OB2. which
have TCE concentrations of 520 pg/L and 960 pgfL, respectively.
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Using the information obtained from the step-drawdown tests performed on the extraction wells,
simplified step-drawdown tests were performed at wells 24EX3OBI and24EX6OB2 to estimate the
initial startup extraction rates for the remediation enhancement test. A summary of the results is
presented in Table 4-10; drawdown graphs are presented in Figure 4-18 and Figure 4-19.

Table 4-10: Summary of Simplified Step-Drawdown Test Results

: Depth
Well lD I (feet bgs)

: :
ipump tntate i WaterAbove i

Pump Intake i
(fee0 :

i
i Maximum
: Drawdown
. (fee$

:
iDrawdown in
iObservation
: Well
i (feet)

: Flow Rate i
Q,tan : /anm\ i

Duration
(minutes)

24EX3081
a

---------*-''"i --" ------------ 
: 
---"----------

: 1 i 5 . 4 t 1 8 . 7

51.6'

14.72 :

4.4.2 Groundwater Remediation Enhancement Using SVE and SVE Results

SVE was evaluated as a groundwater remedial enhancement at wells 24EX3OBL and 24EX6OB2.
The evaluation was designed to estimate rnass removal of VOCs via SVE from dewatered soils, and
in panicular from the dewatered capillary fringe. Groundwater was extracted from each well for a
period of 72 hours prior to vacuum application to sufficiently dewater the capillary fringe.
Drawdown was approximately 30 feet and27 feet, respectively in wells 24EX3OB1 and 24EX6OB2.
Average groundwater extraction rates from 24EX3OBL and 24EX6OB2 without vacuum were
14gpm and 12 gpm, respectively. A vacuum of 5.5 inches of mercury was applied at 24EX3OBI
and yielded a vapor flow rate of 50 scfm. A vacuum of 10.5 inches of mercury was applied at
24EX6OB2, and yielded a flow rate of 73 scfm. Groundwater extraction rates increased to
approximately 20 gpm and 18 gpm, respectively in 24EX3OB1 and 24EX6OBZ after vacuum
application. Drawdown was maintained at pre-vacuum levels. Vapor samples were collected at l-,
4-, 24-, and 72-hours after the vacuum was applied. Drawdowns within each test well were
maintained after applying the vacuum by adjusting the extraction rate. The most frequently detected
VOCs in the vapor samples were those established as the contaminants of concern in the vadose zone
in the Interim ROD and are summarized in Table 4-11, which lists the associated soil gas threshold
cleanup concentrations established in the lnterim ROD (DON 1997). Analytical data are included in
Appendix A.

145

4.51 ; o.Os
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Table 4-11: Soil Vapor Sampling Results

24EX3OB1 Concentration (Fg/L) 24EX6OB2 Concentration (Fg/L)

72-hr
Afterthe
Second
Startup"

Trichloroethene
crcE)
Tetrachloroethene
(PCE)

1.1-Dichloroethene
(1,1-DCE)

1,1,2-Trichloro
1 ,2,2-trifluoroethane

24123" i 26125"

0.21 0.19 a 0.54 o.47 i0.36/0.34o

0.14
. -**---i -- -*--i----

0.13 i  0 .15 : o . 1 2  i  -  , 1 . 4 1 .2 1 . 1 h . 1 d  i  t . l n . t

4.0/3.9q234,@0 6.1 i  3.7
r

i -  - - - i *  -  i  j - - - -
carlcontetrachloridei 61 : tto I lrto i o.ose : 0.033 : - i l.to ; ND : tto ! ND
Note: 'l -hr, &hr, 2&hr,72-hr = tirne (hours) after applying vacuum.

sample lost
ND notdetected' Soil gas threshold values established in the Slte 24 lnterim ROD (DON 1997).
o Sample lost in transit to the laboratory. No analytical data available.
o A second startup and 72-hour vapor eltraction at the final location (well 24EX6OB2) was conducted solely for additional

mass removal.
d NormaUduplicate sample results

Except for one occlurence (TCE at 24EX6OB2. 4 hours after initiating vapor extraction), VOC
concentrations did not exceed the established soil gas thresholds. TCE concentrations in the vapor
extracted from 24EX3OB1 reached a maximum of 4.3 StglL after I hour and decreased to 2.61tgtL
after 72 hours. All other detected VOCs were at concentrations at least two orders of magnitude
lower than their corresponding soil gas threshold. At well 24EX6OB2, a rnaximum TCE
concentration of 30 prg/L was reached after 4 hours of SVE and dropped slightly to averages of
24 WglL and26 pglT- after 72 and 144 hours, respectively. At an average flow rate of 73 scfm and a
constant 28 gtgtL TCE, the initial mass removal rate of the SVE system at well 24EX6OB2 is
approximately 30 kilograms of TCE per year. The vapor flow rate is expected to increase once
residual water in t}te dewatered zone around the SVE well is extracted and the air permeability of the
soil increases; however, the vapor concentrations will decrease with time. In comparison, the mass
removal rate from groundwater extraction based on 400 gpm and an average TCE concentration of
100 pg/L would be 80 kilograms of TCE per year. To enhance groundwater remediation, SVE will
be selectively applied at TCE hot spots within the known dewatered source areas to provide
additional mass removal.
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5. MANAGEMENT OF INVESTIGATION-DERIVED WASTES

5.1 Soueuo DnruuHeMuDlDW
A summary of the analytical results for soil and drilling mud IDW samples versus the corresponding
TCLP and WET concentration limits are presented in Table 5-1 and Table 5-2, respectively. Table

5-3 and Table 54 present the results of total metals and total petroleum hydrocarbon concentrations,

and total VOC concenfiations, respectively, along with the corresponding background concentrations
for former MCAS El Toro and the EPA-derived residential preliminary remediation goals (PRG

concentrations). A copy of the soil IDW plan memorandum to the DON and validated analytical

results for these samples are included in Appendix F.

The results show that none of the analytes exceed the corresponding federal regulatory

concentrations (Table 5-1) or the state Soluble Threshold Limit Concentrations (STLC) (Table 5-2)

used for classification of characteristic hazardous waste. None of the analytes exceed the

corresponding background concentrations or the residential PRG concentrations (Tables 5-3 and 5-

4), except the following:

o arsenic, which exceeded the corresponding residential PRG concentrations in samples

LC72ULC725. Arsenic also slightly exceeded the 95 percent quantile background
concentration (6.86 mglkg) in sample LC725 (drilling mud sample), with a concentration of
7.0 mglkg. This concentration is within the range of values used to estimate the background
concentrations for former MCAS El Toro (BM 1996);

o cadmium, which exceeded the corresponding residential PRG concentration in sample
LC723, but not the corresponding background concentration; and

o aluminum, cobalt, copper, nuurganese, nickel, and selenium, which exceeded the
coresponding background concentrations in sample LC725, but were below the

corresponding residential PRG concentrations.

None of the concentrations exceeded the regulatory thresholds (TCLP and WET criteria values) used

to classify wastes as federal or state hazardous wastes. In addition, all the soil samples (LC72G

LC724) were at or below the station-wide background concentrations for metals and below the EPA

residential PRGs for VOCs. In the drilling mud sample (LC725), only arsenic was above its

residential PRG and again only slightly above its corresponding, station-wide background
concentration, indicating that it is within the range of values used to estimate the station-wide
background concentrations.

Based on these results. the soil IDW is classified as non-hazardous. Consistent with the Station-wide
IDW Management Plan (CDM 1995), placement of the soil IDW at IRP Site 24 was recommended.
It was further recommended that the soil be placed on the ground in the open areas along the

west-end of the runways and disked into the ground during the regular station diskinglweeding
operations. Approval for placement was received on 8 January 2004, from the Navy (after

notification to the BCT members) and placement was performed during the week of 12 January
2003. All plastic sheeting and debris or trash was removed and placed in a 3-yard trash bin for

disposal as municipal waste.
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5.2 GRoulrowATER IDW

5.2.1 Treatment System Evaluation

5.2.1.1 Bscu ApenenoN or CeuraetTneeruexr Svsren't

Batch operation of the CTS began 31 July 2003, and continued until the effluent tanks were filled.
Water samples were collected on 31 July 2003 and the results conveyed to the Navy on ll August
2003. Analytical results summarized in Table 5-5 show detections of VOCs in the influent samples
were reduced to concentrations meeting the corresponding discharge requirements in the effluent
samples, thereby demonstrating the effectiveness of the CTS using liquid-phase GAC.

5.2.1.2 CoNTtNUous OpeannoN oF CENTRALTaenrueur SysrEM

Continuous treatment and discharge to the ground for percolation (east of Building 296) began on
29 August 2003. The work plan specified discharge to either the storm drain or the sanitary sewer.
However, discharge to ground for percolation commenced after the DON notified the BCT that the
treatment system was performing as required by the WDR for percolation of treated groundwater.
The discharge was performed in accordance with the substantive requirements of WDR Order No.
R8-2003-0O85 as specified in Section 3.4. Weekly effluent sampling started on 2 September 2003.
Midpoint samples were also collected at least once a week.

Sampling results confirmed that the CTS discharge stream met the average monthly concentration
limits (summarizedinTable 5-5) per WDR Order No. R8-2003-0085.

The CTS system was non-operational between Thursday, 18 September 20f3 and Tuesday,
23 September 2003 to assess the need for a carbon change-out and addition ofperchlorate treatment
resin to the treatment train to enhance removal of perchlorate from the extracted groundwater. Post
change-out sampling was conducted on 23 September 2003 to document the effectiveness of the
replacement carbon, and then sampled again after addition of the perchlorate resin beds on 8 October
2003 to document the effectiveness of the resin in additional removal of perchlorate. A summary of
these sampling results is also included in Table 5-5.

A total of 1,191,160 gallons of extracted groundwater was processed through the CTS over the four
months it was in operation. The breakdown of the volume processed by month is as follows:

o August 2003 - 106,060 gallons

o September 20f]3 - 645,000 gallons

o October 2003 - 281,500 gallons

o November 2003 - 158,600 gallons

5.2.1.3 Cnaeou CueNee-Our AND PERaHLoRATE REMovet Resw Beo lusreunnot't er Ceurant
Tnenrueur SYSTEM

The TCE results of the 1 1 September 2003 sampling showed concentrations of 37 ltgtL and 2.5 FglL
at the mid-point and effluent of the treatment system, respectively, and 8.5 pglL and 2.7 pgtL,
respectively on 16 September 2003. While the effluent samples had not exceeded the discharge
criterion of 5 pg/L, the mid-point samples had; therefore, change-out of the carbon was
recommended. Change-out of the spent liquid phase GAC was conducted on 22 September 2003.

I
\l
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82608Vinyl chloride

Extraction by the lederal method SW 1311
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mdl milligram per liter

Table 5-1 : Comparison of IDW Soil Leachate Concentrations to Federal TCLP Concentrations

Metals

; 1C635 i i
T C L P i 2 4 E x 1 O . i j L C 6 3 7l u L P ; z 4 E X I ( J , i i L U b s /

Concentration | 24EX1'1, i LC636 i 24EX13A, B, C
24EX14 i 24EX12A,B,C i and24MW07
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Table 5-2 Comparison of IDW Soil Leachate Concentrations to State STLC Concentrations

Metals

November 2004

Parameter

votartle Orgalic Compound
Trichloroethylene

Extraction by the
J quantitationestimated

for SGU

1C636
24EX12A,B,C

(mdL)

. IRP Site 24

t :

i r-cogz i
24EX13A, B, C i
and 24MW07

(mdl)
Analytical
Method "
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Table $'3: Comparison of IDW Soil Total Concentrations to Background and PRG Concentrations
(Metals and Petroleum Hydrocarbons)
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i Background i
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:Analytical !(0.95 Quantile) j PRGs : iand 24MW07 i 24MW06 i24EX09
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Table 5-4: Comparison of IDW Soil Total Concentrations to Background and PRG
Concentrations (VOCs)
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Table 5€: Summarized Analytical Results for Central Groundwater Treatment System
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Table 5-5: Summarized Analytical Results for Central Groundwater Treatment System
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In addition, because the 2 October 2003 and 6 October 2003 effluent sampling results indicated rapid
breakthrough of perchlorate through the replacement carbon, two 1,500-1b vessels of
perchlorate-specific ion-exchange resin were installed on 8 October 2003, downstream of the carbon
vessels as perchlorate removal polishing vessels. Since installation of these vessels, effluent (treated)
groundwater samples have all been analyzed to be less than the method detection limit for
perchlorate of 1.8 pgll- (see Table 5-5). Between 8 October 2003 and early November 2003, the CTS
was largely idle.

Groundwater treatment at the CTS resumed on 31 October 2003 and the next sampling round was
conducted on 4 November 2003. A copy of the CTS performance report to the DON is presented in
Appendix F together with Table F-3, which presents a summary of validated analytical results for all
the CTS samples collected during its operation.

5.3 Sperur CARBON AND ION-EXCHANGE Regru

As part of the PDI, both groundwater and vapor treatment systems were rented from which the spent
media IDW was generated. The spent media consists of spent vapor-phase and liquid-phase GAC
and spent perchlorate-specific, ion exchange (D() resin, which are being handled as individual waste
streams. Approximately 2,000 pounds of spent vapor-phase GAC, 4,000 pounds of spent liquid-
phase GAC, and 3,000 pounds of spent D( resin were generated during the investigation.

Management of the spent media IDW (vapor and liquid-phase GAC and D( resin) was conducted in
accordance with the following guidance documents and regulations:

o CLEAN tr SOP 22,IDW Management (BM 1999),

o EPA IDW Guidance (EPA 1992),

o EPA Hazardous Waste Regulations, Title 40 Code of Federal Regulations (CFR) 26I, and

o California Code of Regulations (CCR), Hazardous Waste Regulations,Title 22 CCR 66261.

Based on the regulatory requirements for determination of a hazardous waste pursuant to the
characteristics of toxicity as listed in Title 22 CCR 6626I.24, the spent samples were analyzed for
total concentration values and where necessary, as indicated by the total concentration values, also
analyzed for leachate concentrations using the federal TCLP. In addition, the spent resin sample was
analyzed for fish toxicity using the Fish Toxicity Test pursuant to Title 22 CCR 66261.24(a)(6\.
Analytical methods used are identified below.

Composite samples of each media were collected and submitted for laboratory analysis as follows:

o The spent liquid-phase and vapor-phase GAC samples were analyzed for total VOCs using
EPA Method 8260 to compare against the state Total Threshold Limit Concentrations
(TfLq for each regulated analyte.

o A second vapor-phase GAC sample was analyzed for total leachate VOCs using EPA Method
131118260, the federal TCLP, to confirm whether the spent carbon was a Resource
Conservation and Recovery Act (RCRA) hazardous waste.

o The spent D( resin was analyzed for total metals (including mercury) and CCR Title 22
toxicity testing. No analysis for VOCs was conducted as the influent stream to the D( resin
bed was demonstrated to be free of VOCs (below detection limits) after passage through the
liquid-phase GAC. Additional testing for facility acceptance was performed for volatile
bromides. chlorides. fluorides. and sulfur.
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The validated analytical reports have been included in Appendix F and are summarized below. Table
5-6 presents a summary of the detections, along with the corresponding federal and state limits (if
regulated).

5.3.1 Spent Liquid-Phase GAC

The only analytes detected were chloroform (0.037 mg/kg, no TTLC) and TCE (0.045 mg/kg,
compared to the TTLC of 2,O40 mglkg).

5.3.2 SpentVapor-PhaseGAC

Analytes detected using EPA Method 8260 for VOCs were TCE (19.6 mglkg, compared to the
TTLC of 2,O4O mg/kg) and PCE (46.8 mg/kg, no TTLC). These levels indicated the possibility of a
leachate sample exceeding the corresponding regulatory limits for RCRA hazardous waste;
therefore, a TCLP analysis was performed on a subsequent sample. Analytes detected in the leachate
sample using EPA Method I3lLl8260 were chloroform (0.0057 milligram per liter [mglL],
compared to the TCLP limit of 6 melL) and methyl tert butyl ether (MTBE) (0.017 mg[L, not
regulated).

5.3.3 Spent lX Resin

Selenium was detected at l2.l mg/kg, compared to the TTLC of 100 mg/kg, and the fish toxicity test
showed an acute aquatic 96-hour LC50 value of >750 mglL, greater than the hazardous criterion of
500 mg/L. Additional analytical results for disposal facility acceptance requirements are included
with the IDW disposal memoranda in Appendix F.

Table 56: Summary of DetecUons and Corresponding Hazardous Waste Limits

j ResuIVTCLP'Limit i ResultlTTLC b Limit : ResulVAcute Aquatic Limit
C o m p o u n d : ( m d L ) : ( m d k S ) i ( m / L i

MTBE 0.017 / NR

<0.001 / 0.5 19.6 / 2.040CE : <0.001 /O.5 : 19.6/2,040

PCE : <0.001 / O.7 46.8 / NR

Spent Liquid-Phase GAC
__- - -_ - "1 - - - - - - -  _ -

Chloroform :
-........................- ' , ' . ..... ' .,., ' ' . ' , ..... '-.. ' ... ' ' . ....- i

0.045 /2,O4O i -TCE -

Spent Perchlorate Removal Resin

Selenium i - 12.1 t 1N

Fish Toxicity" >750 / <500

NR Not Regulated
u Federal Limit, 40 CFR 261.4
o state Limit, riile22. ccR 66261.24
" A result greater than the regulatory limit (500 mg/L) is a pass.

Based on the analytical results presented above, all three spent media were classified as
non-hazardous waste for the purposes of disposal. Facility waste acceptance profiles for disposal of
the spent carbon were completed, signed by the generator, and submitted to the owners of the
equipment (treatment systems) for review and acceptance by their disposal vendors. Spent carbon
profiles were accepted by the disposal facilities as follows:

5-10
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o The spent liquid-phase GAC profile was accepted by Barnebey Sutcliffe Corporation
(Barnebey) for disposal by regeneration and assigned profile number 5083-L.

o The spent vapor-phase GAC profile was accepted by Barnebey for disposal by regeneration
and assigned profile number 6033-V.

o The spent D( resin profile was accepted by Clean Harbors Environmental Services, Inc. for
disposal by incineration and assigned profile number CH2I2382.

All spent media were transported off-site under a non-hazardous waste manifest. The disposal
companies, upon disposal of the wastes, will provide regeneration/disposal certificates or
incineration certificates for each waste, which will then be forwarded to the DON. A copy of the
memorandum to the DON summarizing the spent-media and IDW disposal plan, and analytical
results is included in Appendix F.

5-1 1
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6. CONCLUSIONSAND RECOMMENDATIONS

Groundwater sampling and extraction testing conducted at IRP Site 24 achieved the objectives of the
pre-design investigation :

o Reduce uncertainties in the groundwater model by evaluating sustainable extraction rates and
vertical VOC plume distribution.

o Assess whether SVE would be a technically feasible and cost-effective enhancement to the
groundwater remedy.

o Select a layout for the conveyance pipe network.

6.1 GRouNowerER MoDEL Uxcenrernnes

6.1.1 PlumeDelineation

Groundwater sampling using PDBs and the low-flow sampling method indicated that the plume is
homogeneous with little stratification. Results are consistent with historical sampling results and
plume delineation.

The configuration of the TCE plume in the shallow groundwater unit has been modified slightly as
follows based on the sampling results obtained from this pre-design investigation and the Round 17
GMR (CDM 2003a):

o The southern boundary of the 50-pg/L contour has been shifted north of well 24EX12A.

o The s-Vg/L extent at the northern boundary has been shifted south of 18_TIC55 and
24NNVO7.

Consistent with historical sampling results, the high TCE concentrations (above 50 pg/L) are found
mainly in the upper portion of the SGU, from the potentiometric surface (approximately 8O-100 feet
bgs) to approximately 180 feet bgs. TCE concentrations in excess of the MCL are present to a
maximum depth of approximately 210 feet bgs, within the lower portion of the SGU.

Three hot spots were identified at IRP Site 24:

o One located near well 24EX6OB2 (maximum TCE concentration of 960 pgll-)

o One located near wells 24IvIW03 and 09_DGMW75 (maximum TCE concentration of
1,270 pglL, at 24MW03)

o One located at well 24EX3OBI (maximum TCE concentration of 520 p"gtL)

Pumping from the agricultural wells, including I8_TIC55, has not resulted in northward and
downward migration of TCE in excess of the MCL.

PDB samplers were used to confirm previous groundwater contamination results obtained from
HydroPunch samples. The results obtained using the PDB sampling method support historical
groundwater sampling results, and indicate that the corresponding HydroPunch samples may have
been anomalous.

Vertical flow measurements at the plume source area using a heat-pulse flow meter ranged from29
to 541 feet per day with an upward direction. However, the flow rates estimated by the heat-pulse
method far exceeded the magnitudes computed using head differentials, and appear to be
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inconsistent with hydrogeologic conditions at Site 24. Additionally, resolution limitations associated
with the heat-pulse render the results uncertain.

Based on intra-well gradient calculations using head differential data, vertical flow within the SGU
at IRP Site 24 ranges from 0.00052 to 0.18 ftlday, with an average vertical flow rate of 0.047 ft/day.
No predominant vertical flow direction is evident in the SGU.

6.1.2 Sustainable Extraction Rates

Sustainable extraction rates at IRP Site 24 were estimated from a series of step-drawdown tests and
72-hour extraction tests. Extraction rates for the 72-hour tests ranged from 14 gpm to 40 gpm at the
source area, 6.5 gpm to 4l gpm at the second hot spot near 09_DGMW75 and 24MW03, and
approximately 15 gpm to 36 gpm at the station boundary. However, long-term extraction rates are
expected to be lower as dewatering progresses.

A screen slot size of 0.035 inch is appropriate for SGU extraction wells. Lithology appears to be the
main limiting factor of sustainable flow rate.

Estimated transmissivity values range from 180 feet?day at}4EXLI to 5,100 feetz/day at24EXL3A,
consistent with values used in the OU-1 and OU-2A groundwater model.

6.1.3 Groundwater Model Simulations

The PDI sampling results were incorporated into the OUl and OU2A groundwater model, and the
updated simulation results are presented in Appendix H. The updated simulation results are similar to
the results presented in the groundwater modeling technical memorandum (Earth Tech 2003a), and
did not result in revisions to the proposed extraction well locations, extraction rates, or proposed
screened intervals.

6.2 MAss REMoVAL EruxancemENT USING SVE

Mass removal rates estimated by the SVE test indicate that SVE may be a cost-effective option to
enhance the groundwater remedy. SVE will be utilized for mass removal enhancement during
implementation of the SGU remedy. SVE will be implemented in the hot spot areas after sufficient
dewatering has occurred as a result of groundwater extraction.

6.3 ConveyeHcE PtpE NETwoRK Lavour

A geophysical survey and exploratory trenching were performed along the entire length of the
proposed conveyance pipe alignment to estimate the locations of existing underground utilities. The
results of this survey and trenching are presented in construction drawings (as plan and profile
drawings) in the draft 90-percent design submittal for the SGU remedy (Weston 2OO4).

6-2
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Table A-1: Validated Analvtical Results for Groundwater Samples

EB = equipment blank
EPA = Environmental Protstion Agency
FB = field blank
FD = field duplicate
J = quantitation estimated
REG = regular sample
TB = trip blank
U = indicates the analyte was not detsted al or
above the staled limit
mgy'L = microgram per liter

Sample lu:

Location lD:
Sample Type:
Sample Date:

Parameter

lC501 1C502 10503 1C504 1C505 LU5ft' LU50/ LU5{JU LC5O9 1C510 LC51 1 1C512 1C513 1C514 1C515 LrJil b 1C517 1C518 1C519 10520

FIELD QC FIELD OC 24_EX50_81 24_EX50_81 24_EX50_81 24 NEW4 24-NEW4 24.NEW4 24-NEWs 24-NEW5 24-NEWs Og-DGMW75 Og-DGMW75 Og-DGMW/sOg_DGMW75 O7-DGMW71 24 MWOsA FIELD QC FIELD QC FIELD QC

TB FB REG htru nEu REG ntru REG nEu REG nEu rU REG REG REG htru I D EB FB
5ta2w3 5tu2w3 5U2@3 aa2w3 512l2mB stu2ffi3 aa2N3 5U2ffi3 w2003 5U2@3 5U2003 5ta2N3 51212m,3 sw2003 5U2ffi3 6/132003 6/13/2003 6/13/2003 6n3/2003 6t13t2N3

:i;l'! iillii :::::i:il::::ulll:+lllu: i llill llllllrlli:.,1 li I lir,riirri: l:,li l ;,liii::,,iil:jirjii :rllitriii.irtli;iil :;::ii,,;;',;::t:t
lillt!,i:: :ltilr".li uli iil !i:.ii i;1:l l l ,  ! i i : r:ttiii.ti:,i

1.1.1.2-Tetrachloroethane 0.5 u 0.5 u 0.s u U.5 U 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.s u 0.5 u 0.5 u 0.s u 1 U I U U 1 U 1 U
1.1.1 -Trichloroethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U I U U 1 U 1 U
1, 1,2,2-Tetrachloroethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U U 1 U 1 U 1 U 1 U 1 U ' t u 1 U 1 U 1 U U 1 U 1 U
'1,1,2-Trichloro-1,2,2-Trifluoroethane 5 U 5 U 5 U 5 U 5 U 1 J 1 J J 5 U 5 U 5 U 1 4 4 J 1 7 5 U 5 U 5 U 5 U 5 U
1 .1 .2-Tdchloroethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1 .1 -Dichloroethane 1 U 1 U 1 U 1 U I U 1 U 1 U U 1 U 1 U I U 1 U 1 U 1 U 1 U 1 U 1 U 1 U '| u 1 U
1 .1-Dichloroethene 1 U 1 U 1 U 1 U I U 1 U 1 U U 1 U 1 U I U t l 5.8 12 1 2 1 U 3.7 1 U 1 U 1 U
1 .2.3-TrichloroDrooane 0.5 u 0.5 u 0.5 u 0.s u 0.5 u 0.5 u U . C  U 0.s u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u U . 3  U 0.5 u 0.5 u
1.2-Dichloroethane U.5 U 0.5 u 0.5 u n ( t l U.)  U 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u U.5 U 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.s u U.5 U 0.5 u 0.5 u

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,2-Dichlorotetrafl uoroethane 5 U 5 U 5 U 5 U 5 U 5 U 5 U q t l 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
2-Butanone 1OO UJ lOO UJ lOO UJ IOO UJ lOO UJ 1OO UJ 1OO UJ 1OO UJ 1OO UJ lOO UJ 1OO UJ 1OO UJ 1OO UJ 1OO UJ 1OO UJ lOO UJ 1OO UJ lOO UJ lOO UJ lOO UJ

2-Hexanone 5 0 u 50u 5 0 u 50u s 0 u 5 0 u 5 0 u 5 0 u s0u 5 0 u 5 0 u 5 0 u 50u 5 0 u 5 0 u 5 0 u 5 0 u 50u s 0 u 5 0 u
4-Methvl-2-Pentanone 2 J 5 0 u 5 0 u 5 0 u 5 0 u 5 U U 50u 50u 5 0 u 50u 5 0 u 50u 5 0 u s 0 u 5 0 u 50u 50u 5 0 u n n t l s 0 u
Acetone 1OO UJ 1OO UJ 1OO UJ 1OO UJ 1OO UJ 1OO UJ 1OO UJ 1OO UJ IOO UJ 1OO UJ 1OO UJ 1OO UJ 1OO UJ 1OO UJ 1OO UJ 1OO UJ 1OO UJ 1OO UJ lOO UJ 1OO UJ
3enzene U 1 U 1 U '| u 1 U I U 1 U 1 U 1 U 1 U 1 U U 1 U 1 U U 1 U 1 U 1 U 1 U '1 U
3romodichloromethane 1 U 0.1 u 0.1  u 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0 .1  u 0 .1  u 0.1 u 0.1 u 0.1 u 0 .1  u U 0.024 u o.o24u 0.024u o.o24u 0.024u
lromoform U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U U 1 U 1 U U I U 1 U 1 U 1 U 1 U
Jromomethane U U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U U 1 U 1 U U I U 1 U 1 U 1 U I U
larbon Disulfide U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U U 1 U 1 U U '| u 1 U 1 U 1 U 1 U
larbon Tetrachloride 0.5 u 0.5 u 0.s u 0.5 u 0.5 u 0.s u U . C  U 0.s u 0.s u 0.5 u 0.5 u 2.8 I R 3.2 J . J 0.5 u 0.s u U . C  U 0.5 u 0.5 u
3hlorobenzene 1 U I U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U I U 1 U 1 U 1 U 1 U 1 U 1 U
lhlorodibromomethane 0.1  u 0 .1  u 0.1 u 0.1 u 0.1  u 0.1 u 0.1 u 0.1 u 0 .1  u 0 .1  u 0.1 u 0.1  u 0 .1  u 0.1 u 0.1 u 0.065 u 0.065 u 0.065 u 0.065 u 0.06s u
lhloroethane 1 U 1 U 1 U 1 U U 1 U U 1 U U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 'I U I U 1 U 1 U
3hloroform 0.1 u 0 . 1  u 0.1 u 0.1 u 1 U 0.1 u U 0.1 u 1 U 0.1 u 0.1  u 4.46 3.59 4.65 4.58 0.03 u 0.49 0.03 u 0.03 u 0.03 u
0hloromethane 1 U I U 1 U 1 U U 1 U U 1 U U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U I U 1 U 1 U
0is-1,2-Dichloroethene 1 U 1 U 1 U 1 U U 1 U U 1 U U 1 U 1 U 0.5 J 0.4 J 0.5 J 0.5 J 1 U 0.8 J 1 U 1 U 1 U
Cis-1,3-Dichloropropene 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.s u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u
Dichlorodifluoromethane (F1 2) 1 U 1 U 1 U 1 U 1 U 1 U 1 U I U 1 U 1 U 1 U I U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Diisooroovl Ether 5 U 5 U 5 U 5 U R t l 5 U 5 U U 5 U 5 U 5 U 5 U 5 U 5 U ) U 5 U 5 U ( t l 5 U 5 U
Ethvlbenzene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U '| u 1 U 1 U 1 U 1 U 1 U I U 1 U 1 U
Ethvl-tert-buUl ether (ETBE) 5 U 5 U 5 U 5 U 5 U 5 U 5 U C U 5 U 5 U J U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
Methvl Tert-Butyl Ether 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U
Methvlene Chloride 4 U J 3 U 3 U 3 U 3 U 3 U e t l 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U
NaDhthalene

Stvrene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
:ert-Amvl methvl ether fAME) 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U q t l 5 U 5 U 5 U 5 U 5 L J 5 U 5 U 5 U 5 U
Tert-Butvl Alcohol 2 U J 2 U J 2 U J 2 U J 2 U J 2 U J 2 U J 2 U J 2 U J 2 U J 2UJ 2 U J 2 U J 2 U J 2 U J 2 0 u 20u 20u 2 0 u 20u
Tetrachloroethene 1 U U 1 U U U 1 U 1 U 1 U U 1 U 1 U 3.1 3.7 3.8 1 U 0.4 J I U 1 U U
foluene 1 U U 1 U U U 1 U 1 U 1 U U 1 U 1 U 1 U 1 U 1 U 1 U I t J 1 U 1 U 1 U U
fotal Xvlenes 1 U U 1 U U U 1 U 1 U 1 U U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U '| u 1 U U
Trans-1,2-Dichloroethene 1 U U 1 U U U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U U
Trans-1,3-Dichloropropene 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.s u 0.5 u 0.s u 0.5 u 0.s u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u
Trichloroethene 1 U 1 U 1 U 1 U 1 U 1 5 1 5 1 U 1 U 1 U 805 474 1020 1010 2 170 1 U 1 U 1 U
Trichlorof luoromethane 5 U 5 U 5 U 5 U 5 U 5 U 5 U C U 5 U c t l 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
Vinvl Chloride 0.5 u 0.s u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.s u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u
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Table A-1: Validated Analvtical Results for Groundwater Samples

EB = equipment blank
EPA = Environmental Prottrtion Agency
FB = field blilk
FD = lield duplicate
J = quantitation estimted
REG = regular sample
TB = trip blank
U = indiEtes the ilalyte was not detected at or
above the stated limit
mg/L = microgram per liter

Jamp|e ||r:

Location lD:
Sample Type:
Sample Date:

Parameter

1C521 LC522 LL;523 LC524 LC52s 1C526 LC527 1C528 1C529 1C530 1C531 LUNZ 1C533 1C534 1C535 LU5irtt 1C537 1C538 LU5JV LU54U

O7_DGMW7218-BGMW101
24_MW04

(SHALLOW) r IELU VU FIELD QC 24_EJ.4o_8224-EX40_8224_MW04 (DEEP'
24_MW05
(DEEP)

24_MW04
(DEEP) 24_EX30B3 1O-DGMWr/ 18_PS6 FIELD QC FIELD QC 24 MWO1A 24_MW01B 24_MW03 24_EX08 FIELD OC

HEU ntru REG trtr TB REG FD ntru REG FD ntru REG REG trD I D REG REG REG nEu EB
6n 6/2003 6/16/2@3 6/16/2003 6/16/2003 6n6/2003 6t17/2m,3 611712w3 417/2003 6t17t2N3 6t17t2N3 6t17t2N3 6t17t2N3 6t17/2m,3 6117/2003 6117/2m,3 6n8/2003 6n 8/2003 6/1 8/2003 6/1 8/2003 6t18t2m'3
: : : : : : : : : ; r : i ' . : : : iiiiii,i,ir.iiiilii,i, ,ii::i::::i,l:i :..:i.iiii *.:ilis;;i:i i::;:ll:i, n:ai l:ti:j!:tij1,j!',:::..:t.t:.tt|,| iiriiii iririr,iill::,,,. .; i i i r j j i, i: : , i i: i : t: r i r, l | | | | | :.:.-,.. | | | | | | | | lt | | | !i:i! :1

ii!ut':t:u t'uii:iiiijiiiiiil: llri

IHt lt#FS [[errdc.iffi E].$ii*J.r+iriii ;:.r:::rriiliiillill,l;;i: iiiiil ::ljiil;lliiii .,1 ''''1ill. :r.l ::r,,:.::,,1i iaial riilllillilll II
'| , 1 , 1 ,2-Tetrachloroethane , I U 1 U 1 U 1 U U U 1 U 1 U U U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 'I 1 U U
1.1.1-Trichloroethane 1 U 1 U 1 U 1 U U U 1 U 1 U U U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 1 U U
1 .1.2.2-Tetrachloroethane 1 U 1 U 1 U 1 U U U 1 U 1 U U U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U U
1.1 .2-Trichloro-1.2.2-Trifluoroethane 5 U en 5 U 5 U 5 U 5 U 5 U C U 5 U 5 U 5 U 5 U 4 J 5 U 5 U 3 J 4 J t 3 5 J

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 'I U 1 U U 1 U 1 U 1 U
1 ,1-Dichloroethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U U 0.5 J 1 U 1 U
1 ,1-Dichloroethene 1 U 0.4 J 2.9 1 U 1 U 1 U 1 U 1 2.1 1 1 U 1 U ' l J 1 U 1 U t 9 21 1 7 1 U
1,2,3-Trichloroorooane U . C  U 0.5 u 0.5 u 0.5 u 0.s u 0.5 u 0.5 u 0.s u 0.5 r.J 0.5 u 0.5 u 0.5 u 0.s u 0.5 u 0.5 u 0.s u 0.5 u 0.5 u U.5 U 0.5 u
1.2-Dichloroethane 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.s u 0.5 u 0.5 u 0.5 u 0.s u 0.5 u U.5 U 0.5 u 0.s u 0.5 u 0.5 u 0.5 u 0.s u 0.5 u 0.5 u
1 .2-DichloroDroDane 1 U 1 U 1 U 1 U 1 U I U 1 U 1 U 1 U 1 U 1 U '| u 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
| .2-Dichlorotetraf luoroethane 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U E t l 5 U 5 U 5 U 5 U 5 U 5 U 5 U
2-Butanone 1OO UJ 1OO UJ lOO UJ IOO UJ lOO UJ 100 u 100 u 100 u 100 u 100 u 100 u 100 u 100 u 100 u 100 u lOO UJ 1OO UJ 1OO UJ 1OO UJ 1OO UJ
2-Hexanone 5 U U 5 0 u 50u s 0 u 50u 5 0 u 50u 5 U U 50 Ll s0u 5 0 u 5 0 u 50u 5 0 u 50u 50u 50u 5 0 u 3 U U s0u
{-Methvl-2-Pentanone 5 U U 50u 5 0 u 5 0 u 5 0 u s 0 u 5 0 u 50u 50 L) 5 0 u 5 0 u 3 U U 5 0 u s 0 u 5 0 u 5 0 u 5 0 u 5 0 u 5 0 u 5 0 u
\cetone 1OO UJ 1OO UJ 100 uJ 1OO UJ 4 J 100 u 100 u 100 u 100 u 100 u 100 u 100 u r00 u 100 u t00  u '100 uJ 1OO UJ lOO UJ '100 uJ lOO UJ
Benzene I U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U I U 1 U I U 1 U I U 1 U 1 U '| u 1 U 1 U
Bromodichloromethane o.o24u o.o24u 0.024 u 0.024u 0.024 u 0.024 u o.o24U 0.024 u o.o24u 0.024 u o.o24u o.o24u o.o24u o.o24u 0.024u 0.0s9 u 0.059 u 0.059 u 0.0s9 u 0.059 u
Bromotorm I U 1 U 1 U I U 1 U 1 U 1 U 1 U 1 U 1 U 1 U I U 1 U 1 U 1 U 1 U J l U J 1 U J 1 U J 1 U J
3romomethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U '| u 1 U 1 U 1 U 1 U J I U J 1 U J 1 U J 1 U J
0arbon Disulfide 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U I U 1 U J l U J I U J 1 U J 1 U J
Sarbon Tetrachloride U.5 U 0.s u 0.5 u 0.5 u 0.s u o.7 0.5 0.5 0.5 0.5 u 0.s u n o 0.s u 0.5 u 1 . 5 0.9 2.6 0.9 0.5 u
Chlorobenzene 1 U 1 U 1 U I U 1 U 1 U 1 U 1 U 1 U 1 U I U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
0hlorodibromomethane 0.065 u 0.065 u 0.06s u 0.065 u 0.065 u 0.065 u 0.065 u 0.065 u 0.065 u 0.065 u 0.06s u 0.065 u U.Ub5 U 0.065 u 0.065 u 0.036 u 0.036 u 0.036 u 0.036 u 0.036 u
ihloroethane I U 1 U 1 U I U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Shloroform 0.03 u 0.03 u 0.93 0.03 u 0.03 u 0.03 u 0.03 u 0.03 u 0.03 u 0.03 u 0.03 u 0.03 u 0.03 u 1.2 0.48 3.74 0.65 0.053 u
Shloromethane 1 U 1 U 1 U I U I U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U '| u 1 U 1 U 1 U
i is-1,2-Dichloroethene 1 U I 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U I U I U 1 U 1 U , I U 1 U 1 U 0.4 J 1 U 1 U
3is- 1 .3-Dichlorooropene 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.s u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.s u 0.5 u 0.5 u 0.5 u 0.5 u
Dichlorodilluoromethane (Fl 2) 1 U 1 U 1 U I U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U '| u 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Diisooroovl Ether f , U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
Ethylbenzene '| u 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Ethvl-tert-butvl ether (ETBE) 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 3 U
\ilethvl Terl-BuM Ether 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U
Vlethvlene Chloride 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 0.9 J 3 U 3 U 3 U 3 U 3 U
\aohthalene
Styrene 1 U 1 U 1 U I U 1 U I U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
:ert-Amyl methyl ether (TAME) 5 U 5 U ) U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
fert-Butvl Alcohol 20u 20u 20u 20u 20u 20 UJ 20 UJ 20 UJ 20 UJ 20 UJ 20 UJ 20 UJ 20 UJ 20 UJ 20 UJ 20 UJ 20 UJ 20 UJ 20 UJ 20 UJ
Tetrachloroethene 1 U 1 8 1 U I  t l 1 U U 1 U 1 U U 1 U I U U 2.1 U U 2 U . 5  J 4.8 0.5 J 1 U
Toluene 1 U 1 U 1 U 1 U 1 U U 1 U 1 U U 1 U 1 U U I U U U 1 U I U I U 1 U 1 U
Total Xvlenes 1 U 1 U 1 U 1 U 1 U U 1 U I U U 1 U 1 U U I U U U 1 U I U I U 1 U 1 U
Trans- 1 .2-Dichloroethene I U 1 U 'I U 1 U 1 U U 1 U I U U 1 U 1 U U I U U U 1 U I U I U 1 U 1 U

0.5 u 0.s u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u U.5 U 0.5 u 0.5 u 0.s u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u
frichloroethene ( 2 en f,Y 1 U 1 U 138 139 1 6 39 1 7 1 U 5 T 159 1 U 1 U 741 300 1270 460 1 U
f richlorof luoromethane 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
Vinvl Chloride 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u U . C  U 0.5 u {J .5  U 0.s u 0.5 u 0.5 u 0.5 u U.5 U 0.5 u 0.5 u U . 3  U 0.5 u U.5 U 0.5 u 0.5 u
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Table A-1: Validated Analvtical Results for Groundwater Samples

EB = equipment blank
EPA = Environmenial Protetion Agency
FB = field blank
FD = field duplicate
J = qudtitalon estimated
REG = regular sample
TB = trip blank
U = indicates tie analyte was not detected at or
above ihe stated limit
mg/L = microgram pel liter

gamPre lu;

Location lD:
Sample Type:
Sample Date:

Parameter

1C541 LC,Yz LU54J LU544 1C545 LU54tt lC547 1C548 1C549 tc550 1C551 1C552 1C553 1C554 LUCN LU556 1C557 LUCN 1C559 LUW

24tN2082 FIELD QC FIELD QC 24_EX60_B1I8_BGMW3A FIELD QC 18-BGMWSC FIELD QC 24_EX60B3 I8-BGMW3B
24_MW02

(SHALLOW) 24_EX3 24_EX3 24_EXl 24_EX3 24_EX3 24_EXs 24_EX3 24_EX30B2 24_EX3082
REG t b TB REG HEU trtr ntru TB REG ntru REG REG REG ncu REG REG REG htru htru htru

6t18/2m,2 6n 8/2003 6n9/2003 6/19/2003 6/1 9/2003 6/1 9/2003 611912m,3 6n0t2N3 612012003 6,2U2003 6/20n0f,3 6124l2W 6/24/2m,3 6t24t2W3 6/24/2m,3 6t24t2003 6/24/2003 6/24t2W3 6/24nm3 6124120c8

::t::l
jii

j i l i l l l  : : : ! ! ! r ! ,1 : j j i:i jjjjjirlil..,lllill ilil:uiljjj ;lii:,1: l":: :ti l li.::,i l ::::::::, .. r: .1:::::::;|

ffiCa,ffE#liltffia,lif$trfioglllliiilitll::::;r.::::::::::l:'';iiiiii:::llllllllli..irii lillnril ilt l:. r: .,titr l:.., .rLilil :,:: i : r, r:: i::::::]]:i: : i : : : l

1 ,1 ,1 ,2-Tetrachloroethane 1 I U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U I U I U 1 U 1 U 1 U U 1 U 1 U
1 .1 .1 -Trichloroethane 1 ' t u 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U ' t u 1 U U 1 U 1 U
1, 1,2,2-Tetrachloroethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U t l 1 U 1 U
1,1,2-Trichloro1,2,2-Trifluoroethane C U 2 J 5 U 5 U 5 U 5 U C U 5 U 1 5 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
1. 1.2-Trichloroethane 1 U 1 U 1 U 1 U I U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U I U 1 U 1 U 1 U 'I U
|.1 -Dichloroethane 1 U 1 U I U 1 U I U 1 U I U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U I U 1 U 1 U 1 U 1 U
| .1-Dichloroethene 1 U 1 U I U 0.4 J I U 1 U 1 U 1 U 1 U 1 U 1 U 1 U I U 1 U I U 1 U 1 U 1 U I U

0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u
0.5 u U.5 U 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.s u 0.s u 0.5 u 0.5 u 0.5 u 0.5 u 0.s u 0.5 u 0.5 u 0.5 u 0.s u 0.5 u 0.5 u
1 U 1 U I U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

1,2-Dichlorotetrafl uoroethane C U R t l f , U 5 U 5 U 3 U C U 5 U 5 U 5 U 5 U 5 U . U 5 U 5 U 5 U 5 U 5 U 5 U
2-Butanone 1OO UJ 1OO UJ lOO UJ lOO UJ 1OO UJ 1OO UJ 1OO UJ 1OO UJ 1OO UJ 1OO UJ lOO UJ 0.7 J 1OO UJ IOO UJ 1OO UJ 1 J IOO UJ 1OO UJ o.7 J 1OO UJ
2-Hexanone 5 0 u 5 0 u 5 0 u s0u 50 UJ s 0 u s 0 u 50 UJ 50 UJ 50 UJ 50 UJ 50 UJ 50 UJ 50 UJ 50 UJ 50 UJ 50 UJ 50 UJ 50 UJ 50 UJ
4-Methvl-2-Pentanone 5 0 u 5 0 u 5 0 u 4 n t l 50u s 0 u 5 0 u 5 0 u 5 0 u 5 0 u 5 0 u 5 0 u 5 0 u 5 0 u 5 0 u 50u 5 0 u 5 0 u 5 0 u 5 0 u
Acetone IOO UJ lOO UJ 1OO UJ 1OO UJ lOO UJ IOO UJ 1OO UJ 1OO UJ 1OO UJ 1OO UJ 1OO UJ IOO UJ 1OO UJ 1OO UJ lOO UJ 1OO UJ 1OO UJ lOO UJ IOO UJ lOO UJ
Benzene 1 U 1 U 1 U 1 U 1 U 1 U 1 U I U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Bromodichloromethane 0.059 u 0.059 u 0.0s9 u 0.059 u 0.059 u 0.059 u 0.059 u 0.059 u 0.059 u 0.0s9 u 0.059 u 0.0s9 u 0.059 u 0.0s9 u 0.059 u 0.059 u 0.0s9 u 0.059 u 0.0s9 u 0.059 u
Bromoform 1 U J 1 U J 1 U 1 U 1 U J 1 U 1 U 1 U J l U J 1 U J l U J 1 U J l U J 1 U J 1 U J 1 U J l U J 1 U J 1 U J l U J
Bromomethane 1 U J 1 U J 1 U J l U J 1 U J 1 U J l U J 1 U J I U J l U J 1 U J 1 U J l U J 1 U J 1 U J 1 U J l U J 1 U J l U J l U J
larbon Disullide 1 U J 1 U J l U J 1 U J 1 U J l U J l U J 1 U J 1 U J 1 U J 1 U J 1 U J l U J l U J I U J 1 U J 1 U J 1 U J 1 U J 1 U J
larbon Tetrachloride 0.5 u 0.5 u 0.5 u 1 . 3 0.s u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 1 . 9 0.5 u 0.5 u 0.5 u n q t l 0.s u 0.5 u 0.5 u 1 .5 1 .4
lhlorobenzene I U 1 U 1 U 1 U 1 U I U 1 U 1 U 1 U I U 1 U I U 1 U 1 U 1 U 1 U 1 U 1 U I U 1 U
lhlorodibromomethane 0.036 u 0.036 u 0.036 u 0.036 u 0.036 u 0.036 u 0.036 u 0.036 u 0.036 u 0.036 u 0.036 u 0.036 u 0.036 u 0.036 u 0.036 u 0.036 u 0.036 u 0.036 u 0.036 u 0.036 u
lhloroethane I U 1 U 1 U J l U J 1 U J 1 U J 1 U J 1 U J 1 U J 1 U J l U J l U J 1 U J 1 U J 1 U J l U J 1 U J 1 U J 1 U J 1 U J
lhloroform 0.053 u 0.053 u 0.053 u 0.053 u 0.053 u 0.053 u 0.053 u 0.053 u 0.053 u 0.87 0.053 u 0.053 u 0.053 u 0.053 u 0.0s3 u 0.053 u 0.053 u 0.053 u 0.053 u
lhloromethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 'I U 1 U 1 U 1 U 1 U I U 1 U
lis- 1 .2-Dichloroethene 1 U '| u 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 0.3 J 1 U 1 U 1 U I U 1 U 1 U 1 U 1 U 1 U
lis- 1 .3-Dichlorooropene 0.5 u 0.s u U . C  U 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.s u 0.5 u 0.s u 0.5 u 0.5 u 0.5 u 0.s u
)ichlorodifluoromethane (F1 2) 1 U 1 U 1 U J l U J 1 U 1 U J I U J 1 U I U 1 U I U I U 1 U 1 U I U 1 U 1 U 1 U 1 U 1 U
)iisooroovl Ether f , U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U q t l 5 U 5 U 5 U C U 5 U 5 U 5 U 5 U 5 U

hvlbenzene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U I U I U 1 U I U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
:thvl-tert-butvl ether (ETBE) 5 U R t l 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
Vlethvl Tert-Butvl Ether 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U
vlethvlene Chloride 3 U 3 U 2 J 3 U J 3 U 3 U J 3 U J 0.5 J 3 U 3 U 3 U 3 U 3 U 3 U a t l 3 U 3 U 3 U 3 U 3 U
\,|aohthalene

Stvrene 1 U 1 U 1 U 1 U 1 U I U 1 U 1 U I U I U 1 U I U 1 U 1 U 1 U 1 U 1 U 1 U I U 1 U
ert-Amvl methvl ether fiAME) 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U C U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
fert-BuM Alcohol 20 UJ 20 UJ 20 UJ 20 UJ 20 UJ 20 UJ 20 UJ 20 UJ 20 UJ 20 UJ 20 UJ 20 UJ 20 UJ 20UJ 20 UJ 20 UJ 20 UJ 20 UJ 20 UJ 20 UJ
fetrachloroethene 1 U 1 U U 0.4 J U 1 U U I U 1 U 1 U 2.6 I U 1 U 1 U 1 U U 1 U U 1 U 1 U
foluene 1 U 1 U U 1 U U 1 U U 1 U 1 U 1 U 1 U 1 U 1 U U 1 U U 1 U U 1 U 1 U
fotal Xvlenes 1 U 1 U U 1 U U 1 U U 1 U 1 U 1 U 1 U '| u 1 U U 1 U U 1 U U 1 U 1 U
f rans-1 .2-Dichloroethene I U 1 U t l 1 U U 1 U U 1 U 1 U 1 U 1 U 1 U 1 U U 1 U IJ 1 U U I U 1 U
f rans-1 .3-Dichloroprooene 0.5 u U . C  U 0.s u 0.5 u 0.5 u 0.5 u 0.s u 0.5 u 0.5 u 0.s u 0.5 u 0.5 u 0.s u U.5 U 0.s u 0.5 u 0.s u 0.5 u U . C  U 0.5 u
Trichloroethene I U 1 U 1 U 298 1 U I U U . 3  J 1 U 1 U 1 U o / o 2 2 98
Trichlorof luoromethane 5 U C U 5 U J 5 U J 5 U 5 U J 5 U J 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
r'invl Chloride 0.s u 0.s u 0.s u 0.5 u 0.5 u 0.5 u 0.5 u 0.s u 0.5 u U.5 U 0.5 u 0.s u U.3 U 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u

A-3



Final Technical Memorandum
Pre-Desian Investiaation for SGU Remedv. IRP Site 24November 2004

Table A-1: Validated Analvtical Results for Groundwater Samples

EB = equipment blank
EPA - Environmental Prctection Agency
FB = field blank
FD = field duplicate
J = quanutation estimated
REG = regular sample
TB = trip blank
U = indicaies the anab e was not detected at or
above the statgd limit
mg/L = microgram per liter

JamPIe lu

Location lD
Sample Type
Sample Date

Parameter

LUCO I 1C562 1C563 LU5O4 LU5o5 LUSbtt LUCO/ LU5tt6 LU5tr9 LL;5/O 1C571 LUs/: 1C573 1C574 LUC/C LUC/O LCSn lC578 1C579 LCs80

24_EX3082 24_EX3082 24_EX4 24_EX4 24_EX4 24_EX4 24-EX4 24-EX4 24_EX4 24_EX4 24_EX40B1 24_EX40B1 24_EX40B1 24_EX40B1 24_EX50_Bl 24_EX50_Bl 24_EX50_81 24_EX5082 24_EX50B2 24_EX'OB2
REG FD REG REG REG REG REG REG REG FEG ntru FD REG REG nEu REG REG REG REG

6t24t2003 6t24t2003 6t24/2m,3 6l24l2mB 6t24/2m,3 7117/2m8 6124l2W 6n4t2N3 7t17/2M3 7t17t2003 6/2412003 6t24/2m,3 6/24/2W3 6/24/2N3 612412003 6t24t2003 6t24t2003 6?|.t20f,3 424/2m,3 6/24t2003
:  i : ! i l i l i l l l i i i : : : i ' : : : : l l l l : : :11 .,,,jjj+,iiiil r '  t : : : : : : : : '  : ,  ! :  I I1I Ir I i tii:.rll:jil llilill : ,: l:,lllllllllli;i liirll: :l r:: :i!!!!!lil .,, itl !:::. i i l : ],:: l i . rr,,ili iri! ' ' ' ' ' ' ' i

i$e$ , r : , : : :  l . : ; .  i lt !i.i:;ii;!t::j:::::'ttj l:l:,i ,:.'.:a:::11.i' l: ljiiri:i:1:1;t I : : : :  
' : j  ' i l llllllliri , :till:lli ,,i , ! ! : : : : : : : : l1l,l

' i j j i : : :  
!  ! : ; l

1 1 . 1.2-Tetrachloroethane 1 U 1 U 1 U 1 U '| u 1 U 1 U U 1 U 1 U 1 U 1 U 1 U 1 U U 1 U 1 U I U 'I U 1 U
1 .1 .1 -Trichloroethane 1 U 1 U 1 U 1 U 1 U 1 U I U U 1 U 1 U 1 U 1 U 1 U 1 U U 1 U 1 U I U 1 U 1 U
| . 1 .2.2-Tetrachloroethane 1 U 1 U 1 U 1 U 1 U 1 U I U t l 1 U 1 U 1 U 1 U 1 U 1 U U 1 U 1 U I U 1 U 1 U
I,1,2-Trichloro-1,2,2-Trifluoroethane 5 U 5 U 5 U q t l 5 U 5 U 5 U 5 U 5 U C U 5 U 5 U 5 U 7 1 4 21 4 4 J 4 J
1.1.2-Trichloroethane 1 U '| u U 1 U 1 U 1 U I U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U I U 1 U 1 U 1 U 1 U
1 ,1-Dichloroethane 1 U 1 U U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1 .1-Dichloroethene 1 U 1 U U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U '| u 1 U 0.4 J 0.5 J 1 U 1 U 1 U
1 .2.3-TrichloroDrooane 0.s u 0.5 u 5 U 0.5 u 0.5 u 0.5 u U.5 U 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u U . C  U 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.s u 0.5 u

0.5 u 0.5 u u.5 u U . C  U 0.s u 0.5 u U.C U 0.5 u 0.s u 0.s u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u
1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U I U 1 U 1 U
5 U t t l < t l 5 U 5 U 5 U 5 U 5 U 5 U C U 5 U 5 U 5 U E t l 5 U 5 U 5 U 5 U C U 5 U

2-Butanone 0.8 J 1OO UJ 2 J 1 J 100 u 1OO UJ 1OO UJ 100 u 100 u IOO UJ 0.5 J 1OO UJ ' t J 1OO UJ 1OO UJ lOO UJ 1OO UJ 1OO UJ 1OO UJ
2-Hexanone 50 UJ 50 UJ 50 UJ 50 UJ 5 0 u 5 0 u 5 0 u 5 0 u 5 0 u 5 0 u 5 0 u 5 0 u 5 0 u 5 0 u 5 0 u 50u s0u s0u 50u s0u
4-Methvl-2-Pentanone 5 0 u 5 0 u 50u 5 0 u 5 0 u s0u 5 0 u s 0 u 50u 5 0 u 50u 5 0 u s0u 5 0 u s 0 u 50u 5 0 u 50u 5 0 u 50u
Acetone 1OO UJ 1OO UJ IOO UJ 1OO UJ 1OO UJ 1OO UJ 100 u 100 u 1OO UJ 1OO UJ 100 u 100 u 100 u 100 u 100 u 100 u 100 u 100 u 100 u 100 u
Benzene 1 U 1 U 1 U 'I U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U I U 1 U 1 U 1 U 1 U 1 U 1 U
3romodichloromethane 0.059 u 0.059 u 0.059 u 0.059 u 0.059 u 0.024 u 0.059 u 0.059 u 0.024u o.o24u 0.059 u 0.0s9 u 0.059 u 0.059 u 0.059 u 0.059 u 0.059 u 0.059 u 0.059 u 0.059 u
Bromo{orm 1 U J 1 U J I U J 1 U J 1 U J 1 U 1 U 1 U I U I U ,I U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Bromomethane 1 U J 1 U J 1 U J 1 U J 1 U J 1 U l U J 1 U J I U I U 1 U J 1 U J l U J l U J 1 U J 1 U J l U J 1 U J 1 U J 1 U J
Carbon Disulfide 1 U J 1 U J 1 U J 1 U J 1 U J 1 U l U J 1 U J 1 U 1 U 1 U J 1 U J I U J 1 U J 1 U J 1 U J l U J 1 U J 1 U J 1 U J
Carbon Tetrachloride 1 . 1 1 .6 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u U.5 U 0.5 0.6 0.6 u.o 0.3 J u,5 0.7 0.4 J 0.4 J 0.4 J
Chlorobenzene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 'I U 1 U 1 U 1 U 'I U 1 U I U 1 U 1 U 1 U 1 U 1 U 1 U

,romomethane 0.036 u 0.036 u 0.036 u 0.036 u 0.036 u 0.065 u 0.036 u 0.036 u 0.065 u 0.065 u 0.036 u 0.036 u 0.036 u 0.036 u 0.036 u 0.036 u 0.036 u 0.036 u 0.036 u 0.036 u
0hloroethane 1 U J 1 U J 1 U J l U J 1 U J 1 U 1 U J 1 U J 1 U 1 U 1 U J 1 U J 1 U J l U J l U J 1 U J 1 U J 1 U J I U J 1 U J
Ohloroform 0.053 u 0.0s3 u 0.053 u 0.053 u 0.053 u 0.03 u 0.053 u 0.0s3 u 0.03 u 0.03 u 0.053 u 0.053 u 0.053 u 0.053 u 0.48 0.63 0.77 0.u 0.35 o.u
Chloromethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U 'I U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Cis- 1 .2-Dichloroethene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 0.4 J 0.5 J 1 U 1 U 1 U
Cis- 1 .3-DichlorooroDene 0.5 u 0.s u 0.5 u 0.5 u 0.5 u 0.5 u 0.s u 0.5 u 0.5 u 0.5 u U.3 U 0.s u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.s u 0.5 u
Dichlorodifluoromethane (F1 2) 1 U 1 U 1 U I U 1 U 1 U 1 U 1 U I U I U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Diisopropvl Ether 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U C U 5 U 5 U 4 t l 5 U 5 U 5 U 5 U 5 U 5 U C U 5 U
Ethvlbenzene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U I U I U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Ethvl-tert-buM ether (ETBE) C U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U C U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
Methvl Tert-Butvl Ethel 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U
Methvlene Chloride 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U
Naphthalene
Stvrene 1 U 1 U 1 U I U 1 U 1 U 1 U 1 U I U 1 U I U 1 U 1 U I U 1 U 1 U '| u 1 U 1 U 1 U

ether 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U ( t l 5 U 5 U 5 U 5 U 5 U
Tert-Buwl Alcohol 20 UJ 20 UJ 20 UJ 20 UJ 20 UJ 20u 20 UJ 20 UJ 20 r.,i 2 0 u 20 UJ 20 UJ 20 UJ 20 UJ 20UJ 20 UJ 20 UJ 20 UJ 20 UJ 20 UJ
Tetrachloroethene 1 U 1 U 1 U U 1 U 1 U U 1 U 1 U 1 U 1 U 1 U U 1 U 0.5 J 0.7 J 0.4 J 0.4 J 0.4 J
Toluene 1 U 1 U 1 U U 1 U 1 U U 1 U 1 U 1 U 1 U 1 U U 1 U U 1 U 1 U 1 U 1 U 1 U
Total Xvlenes 1 U 1 U I U U 1 U 1 U U 1 U 1 U 1 U 1 U 1 U U I U U 1 U 1 U 1 U 1 U 1 U
Trans- 1 .2-Dichloroethene 1 U 1 U I U U 1 U 1 U U 1 U '| u 1 U 1 U 1 U U I U U 1 U 1 U 1 U 1 U 1 U

rans- 1,3-Dichloropropene 0.5 u 0.s u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.s u 0.5 u 0.5 u 0.5 u 0.s u 0.5 u 5 U 0.5 u 0.s u 0.s u U.5 U 0.s u
Trichloroethene 81 101 u aa 37 30 34 38 42 32 204 200 20s 201 217 324 438 112 109 108
Trichlorof luoromethane 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U E t l

Vinvl Chloride U.5 U 0.5 u 0.s u 0.5 u .5 0.5 0.5 t 0.5 u 0.5 u 0.5 t 0.5 0.5 0.5 u U.5 tJ 0.5 u 0.5 u 0.5 t 0.5 u .5 0.5 u
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Table A-1: Validated Analvtical Results for Groundwater Samples

EB = equipment blank
EPA = Environmental Prot€tion Agency
FB = tield blank
FD = field duplicate
J = quantitation estimated
REG = regular sample
TB = trip blank
U = indicates the analyte was not detected at or
above the stated limit
mg/L = microgram per liter

-amPle ]u

Location lD
Sample Type
Sample Date

Parameter

LU5U'I 1C582 1C583 1C584 1C585 lC586 1C587 LU5UU LU5U9 LU59U 1C591 1C592 1C593 1C594 LUCVC 1C596 1C597 1C598 1C599 1C600 1C601

24_EX50B2 24 tN2 24_tN2 24_lN2 24_lN2 24_lNz 24_lN2 24_EX6 24_EX6 24_EX6 24_EX6 24 EX6 24_EX6 24_EX6 24_EX6 24_1N03 24_1N03 24_tN03 24_1N03 24_tN03 24_tN03
htru REG REG REG REG REG ntru hEu hEu FD hEu REG REG ntru FD REG REG FD REG

6/24/2003 612412W3 612412003 624t2W3 6t2412m,3 612412003 6n4/2003 6t2U2N3 612412m,3 6n4t2ffi3 6t24t2@3 6t24t2@3 6124l2mB 624t2N3 d24t2@3 6/24t2W3 d24t2n3 6/24t2m,3 6t24t2w3 wz4tztN,J 6t24/200,3

:;::::l ,l Lr:rrl irii:i illll:l.i. ii:li ::i1: lirrlif f i;t-tLl uuili::l :::::::r ir ' , i '1::::::: j j i i i ! i t:i:ii jiii'i1.tj:,:;1ii. . . . . , . riii ! irr, iiiiili , li. I l 'riii i i i i i l.::i ' rrriii i i i lt...ti' |,,:ltji:t, r.t:' i lljjjji ljjjjjiut ; j j j i l

jiillliii:li,:i ll+'::i : : : : : i i ::::: i l i ;ijjiillllltii,,::t,,"ijjjji: t:||ttiijjj!|,!jt|i
1,1,1,2-Tetrachloroethane I U 1 U 1 U U 1 U 1 U 1 U 1 U 1 U 1 U 1 1 U 1 U 1 U I U 1 U 1 U t l U 1 U
1 ,1 ,1 -Trichloroethane 1 U 1 U 1 U U U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U U U 1 U
1,1,2,2-Tetrachloroethane 1 U 1 U 1 U U U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U U U 1 U
1.1.2-Trichloro-1,2,2-Trifluoroethane 4 J 5 U J 5 U J 5 U J 5 U J 5 U J 5 U J 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 2 J
1.1.2-Trichloroethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
| .1 -Dichloroethane 1 U 1 U I U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U I U I U 1 U 1 U 1 U 1 U 1 1 U 1 U
1.1-Dichloroethene 1 U 1 U I U 1 U 1 U 1 U 1 U 0.3 J 1 U 0.4 J 1 U 1 U I U 1 U 1 U 1 U 1 U 8.9 9.6 9.4 8.6

0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.s u U.5 U
0.5 u 0.5 u 0.5 0.s t U . 5  U t t l 0.5 u 0.5 u 5 0.5 t 0.5 r 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u
1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

1 .2-Dichlorotetraf luoroethane 5 U 5 U C U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
2-Butanone 1OO UJ 100 u 100 u 100 u 100 u 100 u 100 u 1OO UJ 1OO UJ 1OO UJ 1OO UJ 1OO UJ 1OO UJ 1OO UJ lOO UJ 3 J 100 u 100 u 100 u 100 u 100 u
2-Hexanone 50u 50 UJ 50 UJ 50 UJ 50 UJ 50 UJ 50 UJ 5 0 u 5 0 u s0u s0u 5 0 u 5 U U 50u 50u 5 0 u 50 UJ 50 UJ 50 UJ 50 UJ 50 UJ
4-Methvl-2-Pentanone s0u 50 UJ 50 UJ 50 UJ 50 UJ 50 UJ 50 UJ 5 0 u 5 0 u 50u 5 0 u 5 0 u 5 0 u 5 0 u 5 0 u 5 0 u 50 UJ 50 UJ 50 UJ 50 UJ 50 UJ
Acetone 100 u 100 u r00 u 100 u 100 u 100 u 100 u 1OO UJ IOO UJ 1OO UJ 1OO UJ lOO UJ IOO UJ 1OO UJ IOO UJ 1OO UJ lOO UJ 1OO UJ 1OO UJ 1OO UJ 1OO UJ
Benzene 1 U 1 U 1 U 1 U 1 U 1 U 1 U I U 1 U 1 U 1 U 1 U 1 U 1 U 1 U I U 1 U 1 U 1 U 1 U 1 U
Bromodichloromethane 0.0s9 u o.o24u 0.024 u o.o24u o.o24u 0.024u 0.024u 0.059 u 0.059 u 0.059 u 0.059 u 0.0s9 u 0.0s9 u 0.0s9 u 0.0s9 u 0.059 u 0.024 u 0.024 u o.o24u o.o24u o.o24u
Bromotorm 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U J l U J 1 U J 1 U J 1 U J 1 U J 1 U J 1 U J 1 U J 1 U 1 U 1 U 1 U 1 U
Bromomethane l U J 1 U 1 U 1 U 1 U 1 U 1 U 1 U J 1 U J 1 U J 1 U J 1 U J 1 U J 1 U J 1 U J 1 U J 1 U 1 U 1 U 1 U I U
Carbon Disulfide 1 U J 1 U 1 U 1 U 1 U '| u I U 1 U J 1 U J 1 U J 1 U J 1 U J 1 U J 1 U J 1 U J 1 U J 1 U 1 U 1 U 1 U I U
larbon Tetrachloride 0.3 J 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.8 0.8 0.8 0.8 0.9 0.9 0.9 0.9 0.5 u 0.5 u 0.5 0.6 u.o u.o

)hlorobenzene 1 U 1 U 1 U 1 U 1 U 1 U I U 1 U I U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 'I I U
lhlorodibromomethane 0.036 u 0.065 u 0.065 u 0.06s u 0.06s u 0.065 u 0.06s u 0.036 u 0.036 u 0.036 u 0.036 u 0.036 u 0.036 ( 0.036 0.036 u 0.036 u 0.065 u 0.06s u 0.06s u 0.065 u 0.065 u
lhloroethane 1 U J 1 U 1 U 1 U 1 U 1 U 1 U l U J l U J 1 U J 1 U J I U J 1 U J 1 U J 1 U J 1 U J 1 U 1 U 1 U 1 U I U
lhloroform 0.33 0.03 u 0.03 u 0.03 u 0.03 u 0.03 u 0.03 u 0.42 o.4 0.41 0.41 0.41 0.39 o.4 0.4 1.42 1 . 1 4 0.4 0.41 0.38 U.JJ

lhloromethane 1 U 1 U 1 U 'I U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U I U 1 U
l is-1.2-Dichloroethene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U I U 1 U
lis- 1 .3-DichloroproDene 0.s u 0.5 u 0.5 u 0.s u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.s u 0.s u 0.s u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u

1 U 1 U 1 U 1 U I U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U I U 1 U I U 1 U 1 U I U 1 U
)iisooroovl Ether 5 U 5 U 5 U 5 U C U 5 U 5 U 5 U 5 U 5 U 5 U 5 U R t l 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

thvlbenzene 1 U 1 U 1 U 1 U I U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U '| u 1 U
:thvl-tert-butvl ether (ETBE) 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
vlethvl Tert-Butvl Ether 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U O U 3 U 3 U 3 U
vlethvlene Chloride 3 U 3 U 3 U 3 U 3 U 3 U 3 U J U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U
\,laDhlhalene

ivrene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U I U 1 U 1 U 1 U 1 U 1 U I U 1 U 1 U 1 U 1 U 1 U 1 U
ert-Amvl methvl ether (TAME) C U 5 U 5 U 5 U q t l 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U C U 5 U ) U 5 U 5 U ( t l 5 U
fert-BuWl Alcohol 20 UJ 20 UJ 20 UJ 20 UJ 20 UJ 20 UJ 20 UJ 20 UJ 20 UJ 20 UJ 20 UJ 20 UJ 20 UJ 20UJ 20 UJ 20 UJ 20 UJ 20 UJ 20 UJ 20 UJ 20 UJ
Tetrachloroethene 1 U 1 U 1 U 1 U I U 1 U 1 J 0.9 1 J 0.9 J 0.9 J 0.9 J 0.9 J 0.9 J 1 U 1 U 1 U 1 U 1 U 1 U
foluene 1 U 1 U 1 U U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
fotal Xvlenes 1 U 1 U 1 U U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
f rans- 1 .2-Dichloroethene 1 U 1 U 1 U U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
f rans- 1 .3-Dichloroprooene 0.s u 0.5 u 0.s u 0.5 u U.5 U 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u
frichloroethene 1 1 1 1 U 1 U 1 U 1 U 1 U 1 U 256 256 251 251 251 235 238 239 0.7 J 0.6 J t 8 180 170 170
Trichlorof luoromethane 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 t 5 U

Vinvl Chloride 0.5 u 0.5 u 0.s u 0.5 u U.3 U 0.s u 0.5 u 0.5 u 0.s u 0.5 u 0.s u U.5 U 5 0.5 t u.c u 0.5 u 0.5 u U . 5  U 0.5 u 0.5 t 0.5 u
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Table A-1: Validated Analvtical Results for Groundwater Samples

EB = equipment blank
EPA = Environmental Prolection Agency
FB = field blank
FD = tield duplicate
J = quantital@n estimated
REG = regular Sample
TB =tripblank
U = indicates the analyte was nol delcted at or
above the stated limit
mg/L = microgram per liter

DamPre ru;

Location lD:
Sample Type:
Sample Date:

Parameter

LUbUZ 10603 LUbtll LUbU5 LC606 LC607 LUOUU LUbU9 1C610 LC61 1 1C612 1C613 1C614 L U O I C 1C616 1C617 1C618 10619 1C620 1C621 LQ622

24-1N03 24-NEW4 24-NEW4 24-NEW4 24-NEW4 FIELD OC FIELD QC FIELD QC 18_TtC55 18_TtC55 18_TtC55 FIELD QC FIELD OC FIELD QC FIELD QC FIELD QC FIELD QC FIELD QC FIELD QC FIELD QC FIELD QC
HtrU hEu htru REG hEu FB TB TB REG htru htru trb t o

ltrtng
ro EB TB trE EB TB ED

612412003 612412W3 6t24/2m,3 6/24t2m,3 6t24t2@3 6t24/2ffi3 6t24/2m,3 7t17t2@3 7t17t2N3 7t17/2N3 7t17/2m,3 7/22t2m,3 7t22t2003 7/23/2m3 7/2420f,3 7/25t2ffi3 725t2N3 7t29t2@3 7t29t2n3 7t31/2N3
':l. l.,J :!.:l riti liirjjjjiil. i i ,;ifi,i,,I,,,i: ,, ,l i l: illll:jjili jil : ! i i i i: : i i i I : : : : : ! : i J T ::jjjit,,tiilllljjji l i ili :i:f i.r,i

attlEb:{EFJ*,tllgt4tjEg@E jffltoftl.::::::::::::ij:.:jrjttr :.:jj::: i i : : : : : : : : i :i.! rh,r:r .i:!:rll:l f :r: ,i :,li:i :,:rL:i, ,.:,llllli , : : : l l l i i i r i , llli

1 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U U 1 U 1 U U 1 U 1 U '| u 1 U 1 U I U U
1 ,1-Trichloroethane 1 U 1 U 1 U ,I U 1 U 1 U 1 U 1 U 1 U 1 U U 1 U 1 U U 1 U 1 U I U 1 U 1 U 1 U U

. 1,2,2-Tetrachloroethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U U 1 U 1 U U 1 U 1 U I U 1 U 1 U 1 U U
1,1,2-Trichloro-1,2.2-Trifluoroethane 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
1.1.2-Trichloroethane 1 U 1 U 1 U 1 U I U 1 U 1 U 1 U 1 U 1 U I U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1 .1 -Dichloroethane 1 U 1 U 1 U 1 U I U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U I  t l 1 U 1 U 1 U 1 U
1 .1 -Dichloroethene 9.4 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U I U 1 U 1 U 1 U 1 U

0.5 u 0.5 u 0.5 u 0.5 u U.3 U 0.s u 0.s u 0.5 u 0.5 u 0.5 u 0.s u 0.5 u U.5 U 0,5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.s u 0.5 u
1 ,2-Dichloroethane 0.5 u 0.5 u 0.5 u u.5 u 0.5 u 0.5 u 0.5 u U.5 U 0.5 u 0.s u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.s u 0.5 u 0.5 u 0.5 u
,2-Dichloropropane 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U I U 1 U 1 U 1 U 1 U 1 U I U 1 U 1 U 1 U 1 U
.2-Dichlorotetrafluoroethane 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U J 5 U J 5 U J c u 5 U 5 U 5 U 5 U 5 U 5 U

lButanone 100 u 100 u 100 u 100 u 100 u 100 u 100 u 100 u too u 100 u 100 u 100 u 100 u 100 u 100 u 100 u 100 u 100 u 100 u 100 u 100 u
2-Hexanone 50 UJ 50 UJ 50 UJ 50 UJ 50 UJ 50 UJ 50 UJ 5 0 u 5 0 u 5 0 u 5 0 u 5 0 u 5 0 u 5 0 u 5 0 u 5 0 u 5 U U s0u 5 0 u s 0 u 5 0 u
l-Methvl-2-Pentanone 50 UJ 50 UJ 50 UJ 50 UJ 50 UJ 50 UJ 50 UJ 5 0 u s 0 u s 0 u 5 0 u C U U 5 0 u 5 0 u 5 0 u 5 0 u 5 0 u 3 J s 0 u 5 0 u 50u
cetone 1OO UJ 1OO UJ 1OO UJ 1OO UJ 1OO UJ lOO UJ 1OO UJ 1OO UJ lOO UJ 1OO UJ 1OO UJ 1OO UJ 1OO UJ lOO UJ 1OO UJ 1OO UJ 1OO UJ 1 7 J IOO UJ lOO UJ 1OO UJ

3enzene 1 U 1 U 1 U 'I U 1 U 1 U '| u 1 U 1 U 1 U 1 U 1 U r  t l 1 U 0.4 J 1 U 1 U 1 U 1 U I U 1 U
Sromodichloromethane 0.024 u o.o24u 0.024u 0.024 u 0.024 u 0.024u 0.024 u o.o24u o.o24u 0.024 u o.o24u o.o24u 0.024 u 0.024u 0.059 u 0.0s9 u 0.024 u o.o24u o.o24u 0.024 u 0.059 u
Sromoform 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U I U 1 U 1 U 1 U 1 U 1 U 1 U
3romomethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U l U J 1 U J l U J l U J 1 U
larbon Disulfide 1 U 1 U 1 U 1 U I U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 2.9 1 U 0.7 J 1 U 1 U
larbon Tetrachloride u.o 0.5 u 0.5 u 0.5 u 0.5 u 0.s u 0.5 u 0.5 u 0.s u 0.5 u 0.5 u 0.s u 0.5 u 0.5 u 0.5 u 0.5 u U . J  U U.5 U 0.5 u 0.5 u 0.5 u
lhlorobenzene 1 U 1 U 1 U 1 U I U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
lhlorodibromomethane 0.065 u 0.065 u 0.065 u 0.065 u U.UO5 U 0.065 u 0.065 u 0.065 u 0.065 u 0.065 u 0.065 u 0^065 u 0.065 u 0.065 u 0.44 0.036 u 0.065 u 0.065 u 0.065 u 0.065 u 0.38
lhloroethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
lhlorolorm 0.33 0.03 u 0.03 u 0.03 u 0.03 u 0.03 u 0.03 u 0.03 u 0.03 u 0.03 u 0.03 u 0.03 u 0.03 u 0.65 0.053 u 0.0s3 u 0.03 u 0.03 u 0.03 u 0.03 u 0.053 u
lhloromethane 1 U 1 U 1 U 1 U I U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U J 1 U J 1 U J 1 U J 1 U
lis- 1 .2-Dichloroethene 1 U 1 U 1 U 1 U 1 U 1 U 1 U I U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
l is-1,3-Dichloropropene 0.5 u 0.5 u 0.s u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.s u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.s u 0.5 u
)ichlorodifl uoromethane (F1 2) 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U I U 1 U 1 U 1 U 1 U
)iisoDroovl Ether 5 U 3 U 5 U 5 U 5 U C U C U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U J U 5 U 5 U
Ithvlbenzene 1 U 1 U 1 U 1 U I U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

5 U 3 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U C U 5 U 5 U C U 5 U 5 U 5 U 5 U 5 U 5 U
vlethyl Tert-BuM Ether 3 U 3 U 3 U 3 U 3 U 3 U 3 U e t l 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U

rthvlene Chloride 3 U 3 U 3 U 3 U 3 U 3 U 0.6 J 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 2 J 3 U
{aphthalene
itvrene 1 U 1 U 1 U 1 U I U 1 U 1 U 1 U 1 U 1 U I U 1 U 1 U 1 U 1 U 1 U I U 1 U 1 U 1 U 1 U
ert-Amvl methvl ether (TAME) 5 U 5 U 5 U 5 U 3 U 5 U C U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
fert-Butul Alcohol 20 UJ 20 UJ 20 UJ 20 UJ 20 UJ 20 UJ 20 UJ 2 0 u 20u  ;  20U 20u 20u 20u 20u 2 0 u 2 0 u 20 UJ 20 UJ 20 UJ 20 UJ 20u
fetrachloroethene 1 U U 1 U U I U 1 U 1 U 1 U 0 .8J  I  0 . 9J 0.8 J 1 U 1 U 1 U 1 U 1 U 1 U U 1 U U U
foluene 1 U U 1 U U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 0.7 J 1 U U U 1 U U U
fotal Xvlenes 1 U U 1 U U 1 U 1 U 1 U 1 U ' t u t U 1 U 1 U 1 U 1 U 1 U 1 U U t l 1 U U U
f rans- 1 .2-Dichloroethene 1 U U 1 U t l 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U I U I U 1 U 1 U U U 1 U U U
Irans- 1,3-Dichloroorooene 0.5 u 0.5 u 0.5 u 0.s u 0.s u 0.5 u U . C  U 0.s u 0 .5u  '  0 .5u 0.s u 0.5 u 0.5 U 0.5 u 0.5 u 0.s u 0.5 u 0.s u 0.5 u 0.5 u 0.5 u
frichloroethene 180 8.7 8.6 9 .1 1 1 1 U 1 U 1 U 0.7 J 0.9 J 0.8 J 1 U 1 U 1 U 1 U 1 U J .O U '14 1 U 42
Trichlorofl uoromethane 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U J 5 U J 5 U J 5 U 5 U C U 5 U 5 U 5 U 5 U
/invl Chloride 0.5 u 0.5 u 0.s u 0.5 u 0.5 u 0.5 u U . )  U U.5 U o 6 l 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u U.5 U 0.5 u 0.5 u U.5 U 0.5 u 0.5 u

A-6
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Table A-1: Validated AnalWical Results for Groundwater Samples

EB = equipment blilk
EPA = Envircnmental Protetion Agency
FB = field blank
FD = field duplicate
J = quantitation estimated
REG = regular sample
TB = trip blank
U = indicales the anaMe ws not detsted at or
above the stated limit
mgy'L = microgram per lit€r

lample ll,rl

Location lD
Sample Type
Sample Date

Parameter

LW4J 1C641 1C642 1C643 LU644 1C645 LU64b LC817 LC&I8 1C649 Lr.b5t 10651 LUb5Z LUbSJ LUb54 1C655 LUb5tt 1C657 1C658 1C659 LC660

FIELD QC FIELD QC FIELD QC FIELD OC FIELD OC FIELD OC FIELD OC 24EX09 24EX09 FIELD OC 24EX1?j. 24EX12,' 24EX12I' 24EX12p' 24EX129 24Fj.128 24EX12B 24EX128 24EX12C 24EX12C 24EX12C
TB EB FB TB TB EB EB nEu f u TB ntru ntru REG REG nEu REG REG REG ntru ntru FD

7t31t2003 8t21t2W3 8!21/2ffi3 a21l2m,3 8t26/2m,3 8/26t2m,3 426t2@3 812612N3 426t2m,3 8127l2m8 8/27tn03 ann003 8!27/2m,3 427/2W3 427/2m6 8/2712m,3 827t2m,3 8/27t2m,3 8/27t2003 a27nN3 a27t2N3
.r.i.., il i l.t,lilll i :.::::i;ji::i::irilil lilllil .ll=il:i jii. jjl ; t ] , .1! ,  : , l  l r i : : : : : : : : : : : : : : : : : : : l : : : : : l l i l l i i luul,i,lli ffi ri;;;il:ri rrrr i l.'l

Eliir;rr;iiiiiiiiiiirr',,ir;ii:i :i ::::::i11!,lt!i.ti
1 U

jjjjjjjiil i,:i:;:',: |::.: :,::': .:::i i:il,t

1 1 . 1 .2-Tetrachloroethane 1 U 1 U 1 U 1 U 1 U 1 U I 1 U 1 U 1 I 1 U 1 U 1 1 U 1 U 1 U
1.1.1 -Trichloroethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U I 1 1 U U 1 1 U 1 U 1 U 1 U I U 1 U
| . 1 .2.2-Tetrachloroethane 1 U 1 U 1 U 1 U 1 U J 1 U J 1 U J l U J 1 U J 1 U 1 U 1 U U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1.1.2-Trichloro-1.2.2-Trifluoroethane C U 5 U 5 U 5 U 5 U 5 U 5 U 6 5 U 1 J 1 J J 1 J 5 U 5 U 5 U 5 U 5 U 5 U 5 U
1 . 1 .2-Trichloroethane I U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U U 1 U 1 U U 1 U 1 U 1 U 1 U 1 U
1 ,1-Dichloroethane I 1 U I U 1 U 1 U I U 1 U 1 U 1 U 1 U 1 U t l 1 U 1 U U 1 U 1 U 1 U 1 U 1 U

1 U t U 1 U I U 1 U 1 U I U 1 U 1 U 1 U 1 U 1 U U I U 1 U U 1 U I U 1 U 1 U 1 U
0.s u 0.5 u 0.5 u 0.5 u 0.5 u 0.s u 0.5 u 0.5 u 0.5 u 0.5 u U.5 U 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u
0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u,) 0.5 u 0.5 u . 5 U 0.5 u 0.5 U 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 t 0.5 t 0.5 t
1 U 1 U 1 U 1 U 1 U 1 U I U 1 U 1 1 1 U 1 U U I U 1 U 1 U 1 U I 1 U 1 U 1 U
5 U 5 U 5 U 5 U 5 U 5 U C U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

2-Butanone 100 u 1OO UJ 1OO UJ 1OO UJ 1OO UJ lOO UJ 1OO UJ 1OO UJ lOO UJ 1OO UJ 1OO UJ lOO UJ 1OO UJ lOO UJ 1OO UJ 1OO UJ 1OO UJ lOO UJ 1OO UJ 1OO UJ 1OO UJ
2-Hexanone 5 0 u 5 0 u s0u s 0 u 5 0 u 5 0 u s 0 u s 0 u s0u 50u 5 0 u 5 0 u 5 0 u 5 0 u 50u s 0 u s0u 50u 50u 5 0 u 5 0 u
f-Methvl-2-Pentanone 2 J 50 5 0 u 5 0 u 5 0 u 50u 5 0 u 5 0 u 5 0 u 5 0 u s 0 u s0u s0u 5 0 u 5 0 u 5 0 u 5 0 u 5 0 u 5 0 u 5 0 u
Acetone J J 1OO UJ lOO UJ 5 J lOO UJ lOO UJ 1OO UJ lOO UJ 1OO UJ 5 J 1OO UJ 'OO UJ lOO UJ 1OO UJ 1OO UJ 1OO UJ lOO UJ 1OO UJ 1OO UJ IOO UJ IOO UJ
Benzene 1 U 1 U 1 U 1 U 1 U I U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U J U
Bromodichloromethane 0.059 u 0.059 u 0.059 u 0.059 u 0.059 u 0.059 u 0.059 u 1.29 1 . 2 0.059 u 2.22 2.04 1 .81 0.059 u 0.059 u 0.0s9 u 0.059 r 0.0s9 u 0.059 u 0.0s9 u
Bromoform 1 U 1 U 1 U 1 U 1 U 1 U 1 U n 2  t 1 U 1 U 0.7 J 0.7 J 0.6 0.5 J 1 U 1 U I U 1 U 1 U 1 U 1 U
Bromomethane 1 U I U J 1 U J 1 U J 1 U 1 U 1 U 1 U 1 U 1 U J 1 U J l U J 1 U J 1 U J 1 U J l U J 1 U J 1 U J l U J 1 U J l U J
larbon Disulfide 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U ' t u 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
larbon Tetrachloride 0.5 u 0.5 u 0.5 u 0.5 u 0.s u U . C  U 0.5 u u.o 0.6 0.5 u 0.s u 0.s u 0.5 u 0.5 u 0.4 J 0.3 J 0.3 J 0.4 J 0.5 u 0.5 u 0.5 u

enzene 1 U 1 U I U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U I U 1 U 1 U 1 U I U 1 U 1 U 1 U 1 U 1 U
lhlorodibromomethane 0.036 u o.4 0.036 u 0.036 u 0.036 u 0.036 u 0.036 u 0.92 0.036 u |  .cc 1.49 1.39 1.29 0.036 u 0.036 u 0.036 u 0.036 u 0.036 u 0.036 u 0.036 u
lhloroethane 1 U 1 U 1 U 1 U '| u 1 U 1 U 1 U 1 U 1 U 1 U I U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
lhloroform 0.053 u 0.0s3 u 0.053 u 0.053 u 0.053 u 0.053 u 0.053 u 6.87 6.23 0.053 u 12.7 12.5 12.2 ' l '1.2 0.053 u 0.053 u 0.053 u 0.053 u 0.053 u 0.053 u 0.053 u
lhloromethane 1 U 1 U J 1 U J I U J 1 U 1 U 1 U 1 U 1 U 1 U 1 U ' t u 1 U 1 U 1 U I U 1 U 1 U 1 U 1 U '| u'| u 1 U 1 U 1 U I U 1 U 1 U 1 U 1 U 1 U 0.7 J 0.6 J U.O J U.O J 1 U 1 U 1 U 1 U 1 U 1 U 1 U
l is-1.3-Dichloroorooene 0.5 u 0.5 u 0.5 u 0.5 u 0.s u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.s u 0.5 u 0.s u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u
)ichlorodif luoromethane (Fl 2) 1 U 1 U 1 U 1 U I U 1 U 1 U I U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U I U
)iisopropvl Ether 5 U 5 U q t l 5 U 5 U 5 U 5 U 3 U 5 U 5 U 5 U C U 5 U 5 U 5 U 5 U 5 U ) U 5 U C U

:lhvlbenzene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
:thvFtert-butvl ether (ETBE) 5 U 5 U q t l 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U ( i l 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
Vlethvl Tert-Butvl Ether 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U
Vethvlene Chloride 3 U z t l 3 U 0.3 J 0.9 J 3 U 3 U 3 U 3 U 0.7 J 3 U 3 U 3 U 3 U 3 U 3 U 3 U a t l 3 U 3 U 3 U
!aDhthalene

itvrene 1 U I U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U I U 1 U 1 U I U 1 U 1 U 1 U 1 U 1 U
ert-Amyl methvl ether (TAME) 5 U 5 U 5 U 5 U 5 U 5 U C U 5 U 3 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
ren-Butvl Alcohol 20u 20u 20u 2 0 u 20u 20u 20u 20u 20u 20u 20u 20u 20u 20u 20u 20u 20u 20u 20u 20u 20u
Tetrachloroethene 1 U 1 U 1 U 1 U 1 U 1 U U 0.6 J 0.6 J 'I 3.5 5 . C 3 2.4 0.3 J 1 U U U U 1 U I U
Toluene 1 U 1 U 1 U 1 U 1 U 1 U U 1 U 1 U 1 U 1 U I 1 U 1 U 1 1 U U U U 1 U 1 U
fotal Xvlenes 1 U 1 U 1 U 1 U 1 U 1 U U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U U U U 1 U 1 U
f rans- 1,2-Dichloroethene 1 U 1 U I U 1 U 1 U 1 U U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U U U U 1 U 1 U
f rans- 1,3-Dichloropropene 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u U . C  U 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u
Irichloroethene 0.3 J 1 U 1 U 1 U 0.6 J 1 U 2U 219 1 U '17 1 7 t o 1 8 1 6 1 5 1 5 1 6 1 ,|
Irichlorof luoromethane R t l 5 U 5 U 5 U 5 U 5 U 5 U f , U C U ( t l 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
r/invl Chlodde 0.5 u 0.5 u 0.5 u .5 0.5 u 0.s u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.s u 0.5 u 0.5 u 0.s u 0.5 u
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Table A-1: Validated Analvtical Results for Groundwater Samples

EB = equipment blank
EPA = Envimnmental Prot*tion Agency
FB ' field blank
FD = field duplicate
J = quantitation estimated
REG = regular sample
TB = trip blank
U = indicates th€ analyte ws not detected at or
above the stated limit
mgy'L = microgram per liter

9ampre ltJ

Location lD
Sample Type
Sample Date

Parameter

LUbt'r Lr.bbz LUbt'J LC6Al LUoo5 LU66tt 1C667 LUbo6 LUbtr9 1C670 1C671 LV6tZ 1C673 1C674 LUO/C LUO/O LC6n 1C678 1C679 1C680 1C681

24EX12C 24EX12C 24EX13A 24EX13A 24EX13A 24EX13A 24EX13A 24EX13B 24EX138 24EX138 24EX138 24EX138 24EX13C 24EX13C 24EX13C 24EX13C 24MW06 24EX09 FIELD QC FIELD OC FIELD OC

REG REG nEu hEg nEu REG nEu FtEtr REG FD REG nEu REG nEu nEu nEu EB TB TB
8t27t2003 427t2003 8/27/2003 8t27t2W3 8t27t2003 a27t2N3 8127/2W3 427/2n3 8t24/2m,3 427/2ffi3 8t27/2ffi3 a27t2W3 8t27tm03 8t27tn03 427/2N3 427t2m,3 427/2ffi3 8/25t2m3 a29t2N3 azst2@3 su2ffi3

lltjjjiuj I I :!ttt,.l: t:.t|' ii -' t:.|::l
i.l , : : l i t : i i i irljjjjillir!,!!l:!!,l i ::.i.ji:.' :tij.:.1.jt.i' : 

: 
t::: iii.. i'. i r.l jjjjil:,!illl

ii f, lur::,itli at::l

gPal(EFAI{GtlrC{,ffiE}l{ltlgLj!!!! ! !!!!!:!!!, ! :t:,r;i;l ll,"ii;iil : i : : l i.,. i.. iiii iiiii:l i.l jiil!.llli jil

1,1,1,2-Tetrachloroethane 1 U 1 U '| u 1 U 1 U U U 1 U 1 U 1 U 1 U 1 U U 1 U I U I U 1 U I U 1 U 1 U 1 U
1.1.1-Trichloroethane 1 U 1 U 1 U 1 U 1 U U U 1 U 1 U 1 U 1 U 1 U U 1 U 1 U I U 1 U I U 1 U 1 U 1 U
1, 1,2,2-Tetrachloroethane 1 U 1 U 1 U 1 U 1 U U U 1 U 1 U 1 U 1 U 1 U U I U 1 U I U 1 U I U 1 U 1 U 1 U
1.1.2-Trichloro-1.2.2-Trifluoroethane 5 U 5 U J J 3 J 3 J 5 U 5 U 5 U 5 U 5 U 5 U E t l 5 U 5 U A t l 5 U 5 U 5 U
1.1.2-Trichloroethane 1 U I U I U 1 U I U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1 .1-Dichloroethane 1 U I U 1 U 1 U I U 1 U 1 U 1 U 1 U 1 U 1 U I U 1 U 1 U I U 1 U 1 U 1 U 1 U 1 U 1 U

1 -Dichloroethene 1 U I U 0.9 J 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
'1,2,3-Trichloropropane 0.5 u 0.5 u 0.5 u 0.s u 0.5 u 0.5 u U.5 U 0.s u 0.5 u U.5 U U.5  U 0.5 u U.5 U U . D  U 0.5 u 0.5 u U.5 U 0.5 u 0.5 u U.5 U 0.5 u
1.2-Dichloroethane 0.5 u 0.s u 0.5 u 0.5 u 0.5 u 0.s u 0.5 u 0.5 u U.5 U U.5  U 0.5 u 0.5 u U . C  U 0.5 u 0.s u 0.5 u 0.s u 0.5 u 0.5 u 0.5 u 0.5 u

1 U 1 U 1 U 1 U I U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U I U I U 1 U 1 U 1 U 1 U 1 U
5 U 5 U 5 U 5 U ) U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U ( t l 5 U

2-Butanone lOO UJ lOO UJ 1OO UJ 100 u 100 u 100 u 100 u 100 u 100 u 100 u 100 u t00 u 100 u 100 u 100 u 100 u r00 u 1OO UJ 1OO UJ 1OO UJ '100 uJ
2-Hexanone 5 0 u 5 0 u 5 0 u s0u 5 0 u 5 0 u 5 U U s0u 5 0 u 5 0 u s 0 u 5 0 u 50u 5 0 u 5 0 u 50u s0u 5 0 u 5 0 u 5 0 u s0u
4-Methvl-2-Pentanone 50u 5 0 u 5 0 u 5 0 u 50u 5 0 u 5 0 u 50u 50u 5 0 u 5 0 u 5 0 u 5 0 u 50u s 0 u 5 0 u 5 0 u 50u 50u 5 0 u 5 0 u
Acetone 1OO UJ 1OO UJ 1OO UJ 6 J 1OO UJ 1OO UJ O J 1OO UJ 1OO UJ 1OO UJ 1OO UJ lOO UJ lOO UJ 1OO UJ 1OO UJ 1OO UJ 1OO UJ 1OO UJ 1OO UJ 1OO UJ 1OO UJ
Benzene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U I U 1 U 1 U I U 1 U 1 U 1 U 1 U 1 U I U 1 U
Jromodichloromethane 0.059 u 0.0s9 u 22.1 14.6 14.7 14.7 14.7 o.a2 0.41 0.42 9.89 0.5 0.62 u.o r .69 0.059 u 0.91 0.059 u o.o24u
Sromoform 1 U 1 U 2 I 1 1 U 1 U I U I U 0.7 J 1 U I U 1 U 1 U 0.6 J 1 U 0.5 J 1 U 1 U
3romomethane 1 U J 1 U J .I UJ 1 U 1 U 1 U 1 U 1 U 1 U I U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U J 1 U J l U J 1 U
larbon Disulfide 1 U 1 U 1 U l U J 1 U J 1 U J 1 U J 1 U J 1 U J 1 U J l U J 1 U J l U J 1 U J l U J 1 U J 1 U J 1 U '| u 1 U 1 U J
larbon Tetrachloride 0.5 u 0.5 u I A 0.9 0.9 0.9 0.9 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 1 .2 0.5 u 0.5 u 0.5 u
lhlorobenzene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U I U 1 U 1 U 1 U 1 U '| u 1 U 1 U
lhlorodibromomethane 0.036 u 0.036 u 8.76 5.55 5.38 5.59 0.065 u 0.065 u 0.065 u 0.065 u 3.71 0.065 u 0.065 u 0.065 u 0.065 u 1.44 0.036 u 1.42 0.036 u 0.065 u
lhloroethane 1 U 1 U I 1 U 1 U 1 U 1 U 1 U 1 U I U I U 1 U 1 U I U 1 U 1 U 1 U 1 U 1 U 1 U 1 U J
lhlorolorm 0.053 u 0.053 u 82.4 78.6 81 .4 82.8 81 .8 4 . 1 1 3.48 2.07 2 .13 6 1 . 3 2.1 3.01 2.63 2.81 2  e l 1.45 UJ 1 0.0s3 u 0.03 u
Chloromethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U '1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U U
Cis-1,2-Dichloroethene I U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U U
Cis-1,3-Dichloropropene 0.5 u 0.s u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u n E t l 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.s u 0.5 u 5 U
Dichlorodifluoromethane (Fl 2) I U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U I U 1 U 1 U I U 1 U 1 U U
Diisopropvl Ether 5 U C U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U C U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U I U 1 U 1 U I U 1 U 1 U 1 U
Ethyl-tefi-buwl ether (ETBE) 5 U 5 U 5 U 5 U 5 U 5 U 5 U 3 U 5 U E t l 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
Methvl Tert-Butvl Ether 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U J U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U
Methvlene Chloride 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U
NaDhthalene 1 U
Stvrene I U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U I U I U 1 U I U 1 U 1 U 1 U
lert-Amvl methvl ether fiAME) 5 U 5 U C U 5 U 5 U 5 U 5 U E t l ( t l 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
Tert-Butvl Alcohol 20u 2 0 u 20u 20u 20u 20u 2 0 u 2 0 u 20u 20u 20u 2 0 u 20u 20u 20u 20u 20u 20u 20u 20u 20 UJ
fetrachloroethene 1 U 1 U 4.b J .O 5 . O J 1 U 1 U 1 U 1 U U 1 U 1 U U 1 U 0.9 J 2.7 UJ 0.6 J U 1 U
Toluene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U U 1 U 1 U U 1 U 1 U 1 U 1 U U 1 U
fotal Xvlenes 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U U 1 U 1 U U 1 U 1 U 1 U 1 U U 'I U
f rans-1,2-Dichloroethene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U U ' I U I U U 1 U 1 U 1 U 1 U U 1 U
f rans- 1 .3-DichloroDroDene 0.s u 0.5 u 0.s u 0.5 u 0.5 u 0.s u 0.5 u 0.s u 0.5 u 0.s u 0.s u 0.s u 0.5 u 0.s u 0.5 u 0.5 u 0.5 u 0.s u 0.5 u U.5 U 0.5 u
frichloroethene 'I 123 1 1 8 122 123 '124 '| 30 0.5 J 0.4 J 0.4 J 0.4 J z . J 180 UJ 42 1 U 1 U
f richlorof luoromethane 5 U 5 U 5 U 5 U 5 U q t l 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U ( t l 5 U 5 U 5 U 5 U 5 U

'lvl Chloride 0.5 u 0.5 u 0.5 u 0.s u 0.5 u 0.5 u 0.5 u u . 5  u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.s u 0.5 u
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Table A-1: Validated Analvtical Results for Groundwater Samples

EB = equipment blank
EPA = Environmental Protstion Agency
FB = tield blank
FD = field duplicate
J = quantitation estimated
REG = regular sample
TB = trip blank
U = indicates the analyte wffi not detsted at or
above the stated limit
mg/L = microgram per liter

DamPl€ ilJ:

Location ID:
Sample Type:
Sample Date:

Parameter

10682 1C683 1C089 LUbW 1C691 1C692 LUt'9J LUb!n Lr/b95 1C696 1C697 LC707 1C708 LU/U9 LC714 1C715 1C716 LC7't7 1C718 LUl I9 LC737

24EX08 FIELD QC FIELD QC FIELD QC FIELD QC

T B '

24EX08 FIELD OC 24EX14 FIELD QC FIELD QC 24EX14 FIELD QC 24EX12S 24EX128 FIELD OC FIELD QC FIELD QC 24EX09 24EX128 24EX129 FIELD OC

nEu TB TB EB nEu TB REG EB TB REG TB htru FD TB EB I H nEu ntru DUP I D

u42003 91212003 91412m,3 9t42@3 9t5/2co3 9t5n@3 9/8/2003 9/8/2003 9/8/2003 9111t2mB 9t11nm,3 9l1g2W3 9t1snm.3 9n 5/2003 9t't7t2ffi3 9t17/2m,3 9n 8/2003 9/1 8/2003 9/1 8/2003 9/1 8/2003 9t29/2003
:iii Li'ttiii:t;'iiijlj"li

'iti
ir r...... iiir i l:!tii{i iii.l, .liirurr, lli:i ' : : : :  

:  .  ,1 : ,1 :  ! : : : .  i
,ijt;.:itjl.:i::,l1ilil

itr,,'lllliri,iiill lllllllrjjjl jjjjjjjj::I ::.tt!ii!.i!!.iii.!ii:::.1:11l:,:::::iiiii:uuuj: ::ri:i

1 1 . 1 .2-Tetrachloroethane I U U 1 U 1 U 1 U 1 U 1 U 1 U 1 U I U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1 .1 .1 -Trichloroethane I U U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U I U 1 U 1 U 1 U 1 U
1, 1,2,2-Tetrachloroethane 1 U U l U J l U J 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U J 1 U J 1 U J 1 U 1 U ' U 1 U 1 U 1 U 1 U
1, 1,2-Trichloro-1,2,2-Trifluoroethane 6 5 U 5 U 5 U 5 U 6 5 U 0.7 J 5 U C U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
1. 1.2-Trichloroethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U I U 1 U 1 U 1 U 1 U 1 U I U 1 U 1 U 1 U 1 U
1.1 -Dichloroethane 1 U 1 U 1 U 1 U 1 U 1 U 'I U 1 U 1 U I U I U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U I U
1 .1-Dichloroethene 1 5 1 U 1 U 1 U 1 U 1 3 '| u 1 U 1 U I U I U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

0.5 u 0.5 u 0.5 u 0.s u 0.5 u 0.5 u 0.s u U.5 U 0.s u 0.s u 0.5 u U.5 U
0.5 u 0.5 u 0.5 u 0.5 u 0.5 UJ 0.5 UJ 0.5 u 0.5 u 0.5 u 0.s u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u
I U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U I U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

.|,2-Dichlorotetraf luoroethane 5 U 5 U E t l 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U ( t l 5 U 5 U 5 U C U 5 U 5 U
2-Butanone lOO UJ 1OO UJ 100 u 100 u 100 u 100 u 100 u 100 u 100 u r00 u 100 u 100 u 100 u 100 u 100 u 100 u 100 u 100 u 100 u 100 u 100 u
2-Hexanone 5 0 u s 0 u s0u 5 0 u 50u 50u 5 0 u 5 0 u 5 0 u s 0 u 5 0 u s 0 u C U U 5 U U s 0 u 5 0 u 5 0 u 50u s 0 u 5 0 u 5 0 u
4-Methvl-2-Pentanone 5 0 u 50u 50u 50u 5 0 u s0u 50 UJ 50 UJ 50 UJ 5 0 u 5 0 u 5 0 u 3 U U s0u 5 0 u o.7 J 5 0 u 5 0 u 0.5 J 2 J 5 0 u
Acetone 1OO UJ 1OO UJ lOO UJ lOO UJ lOO UJ 1OO UJ 1OO UJ lOO UJ 1OO UJ 1OO UJ 1OO UJ IOO UJ lOO UJ lOO UJ 100 u 100 u 100 u 100 u 100 u 100 u lOO UJ
Benzene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Bromodichloromethane 0.024u o.o24u 0.059 u 0.059 u 0.024u o.o24u 0.059 u 0.059 u 0.059 u 0.024 u o.o24u 0.059 u 0.059 u 0.059 u 0.059 u 0.059 u 0.059 u 0.42 0.059 u 0.059 u o.o24u
Bromofonn 1 U 1 U I U I U 1 U 1 U 1 U 1 U I U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Bromomethane 1 U 1 U 1 U 1 U 1 U J 1 U J 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U J l U J 1 U J 1 U J l U J 1 U J 1 U J
larbon Disulfide l U J 1 U J 1 U 1 U l U J l U J 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U l U J
larbon Tetrachloride 0.7 0.5 u 0.5 u 0.s u 0.s u 1 . 1 0.s u 0.7 0.5 u 0.5 u 0.4 J 0.5 u 0.8 0.8 0.5 u 0.5 u 0.5 u 0.5 u 0.5 J n c t l 0.s u
lhlorobenzene 1 U 1 U 1 U 1 U I U 1 U 1 U 1 U I U 1 U 1 U 1 U I U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
lhlorodibromomethane 0.065 u 0.065 u 0.036 u 0.38 0.065 u 0.065 u 0.036 u 0.45 J 0.49 0.06s u 0.065 u 0.036 u 0.036 u 0.036 u 0.036 u 0.036 u 0.036 u 0.57 0.036 u 0.036 u 0.065 u
lhloroethane 1 U J 1 U J I U I U 1 U J 1 U J 1 U 1 U I U 1 U J 1 U J 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 1 U
lhloroform 0.6 0.03 u 0.053 u 0.0s3 u 0.03 u 0.87 0.053 u 2 .14 0.053 u 0.03 u 0.98 0.053 u 1.44 1.46 0.053 u 0.053 u 0.0s3 u 2.2 1 .29 1.24 0.03 u
lhloromethane 1 U I U 1 U 1 U 1 U 1 U 1 U J 1 U J l U J 1 U 1 U 1 U J l U J 1 U J UJ 1 U J l U J 1 U J 1 U J o.4 J 1 U J
lis-1 .2-Dichloroethene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 2.1 1 U 0.5 J 0.5 J U 1 U 1 U 1 U 0.5 J 0.5 J 1 U
lis-1 .3-Dichloroprooene 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.s u 0.5 u U.C U 0.5 u 0.s u 5 U 0.5 u U . C  U 0.s u 0.5 u 0.5 u 0.5 u
)ichlorodif luoromethane (F1 2) 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U J l U J 1 U I U 1 U U 1 U 1 U I U 1 U 1 U 1 U
)iisopropyl Ether 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U J 5 U J 5 U 5 U 5 U U 5 U 5 U 5 U 5 U 5 U

lbenzene 1 U I U 1 U I U I U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
hyl-tert-butvl ether (ETBE) 5 U 5 U 5 U 5 U 5 U 5 U 5 U C U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U J U

Vlethvl Tert-Butvl Ethel 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U
l\Iethvlene Chloride 3 U 3 U 0.4 J 3 U 3 U 3 U 3 U 3 U 3 U 1 J 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U
Naphthalene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U I U
Stvrene 1 U 1 U 1 U 1 U 1 U I U 1 U 1 U 1 U 1 U 1 U 1 U 1 U I U 1 U 1 U 1 U I U 1 U 1 U I U
tert-Amvl methvl ether ffAME) 5 U 5 U 5 U 5 U 5 U C U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
Tert-BuM Alcohol 20 UJ 20 UJ 2 0 u 20u 20 UJ 20 UJ 20u 2 0 u 20u 20u 20u 20u 20u 20u 20u 20u 20u 20u 20u 20u 20 UJ
Tetrachloroethene 0.9 J 1 U 1 U 1 U 1 U 2 I U 1 U I U 1 U 3 U U U 1 U 3.4 1 U
Toluene 1 U 1 U 1 U 1 U 1 U 1 U I U 1 U 1 U 1 U 1 U 1 U 1 U '| u U U U 1 U 1 U 1 U 1 U
Total Xvlenes 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U t l U U 1 U 1 U 1 U 1 U
Trans-1 .2-Dichloroethene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U U U U '| u 1 U 1 U 1 U
f rans-1 .3-Dichlorooropene 0.5 u 0.5 u 0.s u 0.s u 0.5 u 0.s u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.s u 0.5 u 0.5 u 0.s u 0.5 u 0.5 u 0.5 u 0.s u 0.s u
frichloroethene 385 1 U 1 U 1 U 'I U 793 1 U 51 1 U 44 1 U 36 EA 1 U 1 U 1 U ae 26 25 1 U
f richlorotluoromethane 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U C U 5 U 3 U 5 U C U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
Vinvl Chloride 0.5 U 0.s u 0.5 u 0"5 u 0.5 u 0.s u 0.5 u 0.5 u 0.s u 0.5 u U.5 U 0.5 u u.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.s u 0.5 u
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Table A-1: Validated Analvtical Results for Groundwater Samples

EB = equipment blank
EPA = Environmental Prot6tion Agency
FB = field blank
FD = lield duplicate
J = quantitation estimat€d
REG = regultr sample
TB = lrip 614n1
U = indicates the analtte was not detected at ot
above the stated limit
mg/L = microgram per liter

Jample l lJ:

Location lD:
Sample Type:
Sample Date;

Parameter

LU/3U 1C743 LC14 LCl45 LC;746 1C750 1C751 1C758 1C759 1C760 LU/O) L U / @ 1C768 10769 LVI IU LCNl LVT 12 tcn3 LCn4 LCN5

24EX13A FIELD QC FIELD QC FIELD QC 24EX13A FIELD QC FIELD QC FIELD QC 24EX11 24EX10 FIELD OC 24EX1 1 24EX11 24EX10 24MW07 24MW07 24MW07 24MW07 24MW07 24MW07 24MW07
ntru TB EB TB REG TB trD t o REG REG TB REG DUP htru nEu REG DUP REG hEu

9/29t2003

$ll'Xiiffiliili:,i.i'{
|U1t2ffi3 10t1t2003 10H2@3 10/2t2003 1UA2@3 10u2003 10t7t2N3 toftt2w3 10n/2N3 1 0n0/2003 10n0/2003

lii,:Tiiiiifi i.r'tr;r-q,,,:fi
1 0/1 0/2003 10n0/2003 10t10/20n,3 10/1 0/2003 10/10/2003 10n0/2003 10/10/2003 l0/1 0/2003

r i : : . : : i i i : ' i . r i i i jil : j j j j j j j j j i i :  j j j i : j  :: i i j i j j j j i ;;;.,.,.;;;...: ,;, -:: i lllljji:r.iir lllr,:
: : t , i l : : i ::l jjjjilllr lliililllil jjj.:j.:.ll ltii.:

1 ,1 ,1 ,2-Tetrachloroethane U 1 U I U 1 U 1 U 'I U I U 1 U U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U I U
1 .1 .1 -Trichloroethane U 1 U I U I U 1 U 1 U 1 U 1 U U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,1,2,2-Tetrachloroethane U 1 U I U 1 U 1 U 1 U 1 U 1 U U 1 U 1 U 1 U 1 U 1 U 1 U ' t u 1 U 1 U 1 U 1 U 1 U
I 0 5 U 5 U 5 U t o 5 U J 5 U J 5 U J 8 J 1 6 J ( t l 5 J 1 7 5 U 5 U 5 U 5 U 5 U 5 U 5 U' |.1.2-Trichloroethane U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U I U 1 U I U 1 U 1 U

U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 0.4 J 0.3 J 1 U 0.4 J 0.4 J 1 U 1 U I U 1 U 1 U 1 U 1 U 1 U
1 ,1-Dichloroethene 2.1 1 U I U 1 U z .o '| u I U 1 U 0.7 J 'I U '| u 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,2,3-Trichloropropane 0.5 u 0.s u 0.s u 0.5 u n q t l 0.5 u 0.5 u 0.5 u 0.5 u u.5 u 0.s u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u
1 ,2-Dichloroethane 0.5 u U . C  U 0.5 u 0.5 u 0.5 u U.5 U 0.5 u 0.5 u 0.5 u 0.5 u 0.s u 0.5 u 0.5 u 0.5 u 0.5 u 0.s u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u
1 .2-DichloroDroDane 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U I U I U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U '| u 1 U

5 U 5 U 5 U C U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U C U 5 U
2-Butanone 100 u 1OO UJ 1OO UJ 1OO UJ lOO UJ lOO UJ lOO UJ 100 u 100 u 100 u 100 u 100 u 100 u 100 u 1 J 100 u 100 u 100 u t00 u 100 u 2 J
2-Hexanone 5 0 u s 0 u 5 0 u 5 0 u 5 0 u s 0 u 5 0 u s 0 u 5 U U 50u 5 0 u s 0 u s 0 u s 0 u s 0 u 5 0 u s 0 u s0u 50u 5 0 u 5 0 u
1-Methvl-2-Pentanone 5 0 u 5 0 u 5 0 u 50u 5 0 u s 0 u 5 0 u 5 0 u 5 0 u 5 0 u 5 0 u s0u s 0 u 5 0 u 5 0 u 50u 5 0 u s 0 u 5 0 u 50u 5 0 u
{cetone 1OO UJ 5 J lOO UJ 1OO UJ 1OO UJ 1OO UJ 1OO UJ 1OO UJ 1OO UJ 1OO UJ 1OO UJ 1OO UJ IOO UJ 21  J 1 0 J 1 1 J 9 J 32J 9 J A E  I

3enzene 1 U 1 U 1 U I U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
3romodichloromethane 0.024 u 0.024u 0.024 u 0.024 u 0.024u o.o24u 0.024 u 0.024 u 0.024u 0.024 u 0.024u o.o24u 0.024 u 0.024u 0.59 0.53 0.51 0.41 0.41 0.34
Bromolorm U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U I U 1 U 1 U 1 U
Bromomethane 1 U J 1 U J 1 U J 1 U J 1 U J l U J l U J 1 U J 1 U J 1 U J 1 U J 1 U J 1 U J l U J l U J l U J I U J 1 U J l U J 1 U J 1 U J
lafuon Disullide 1 U J 1 U J 1 U J 1 U J 1 U J 1 U J l U J 1 U 1 U 1 U 1 U 1 U 1 U I U 1 U 1 U 1 U 1 U 1 U '| u 1 U
Sarbon Tetrachloride 1 . 9 0.s u 0.5 u 0.5 UJ 2 J 0.5 UJ 0.5 UJ 0.s u 0.5 u 0.5 u 0.5 u 0.4 J 0.4 J 0.5 u 0.5 u 0.s u U . C  U 0.5 u 0.5 u 0"5 u 0.5 u
lhlorobenzene 1 U 1 U 1 U '1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U I U 1 U 't u 1 U 1 U I U 1 U 1 U
lhlorodibromomethane 0.065 u 0.06s u 0.065 u 0.065 u 0.065 u 0.065 u 0.06s u 0.065 u 0.065 u 0.065 u 0.065 u U.Ub5 U 0.06s u 0.06s u 0.065 u 0.065 u 0.06s u 0.065 u 0.065 u U.UOC U 0.065 u
lhloroethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 'I U 1 U 1 U 1 U 1 U 1 U
lhloroform 4.59 0.03 u 0.03 u 0.03 u 2.08 0.03 u 0-03 u 0.03 u z.oc 0.78 0.03 u 1 . 7 1 .61 0.88 2.81 z .o  I 2.29 2.21 2.12 z.u5
lhloromethane l U J '| u 1 U 1 U 1 U 1 U 1 U 1 U J 1 U J 1 U J 1 U 1 U 1 U 1 U I U 1 U 1 U I U 1 U U 1 U
l is-1,2-Dichloroethene I U 1 U 1 U I U 1 U 1 U 1 U 1 U 8 3.1 1 U d . b d . 5 2.9 I U 1 U 1 U 1 U 1 U U 1 U
l is-1,3-Dichloropropene 0.5 u 0.5 u 0.5 u 0.5 u 0.s u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.s u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u
Dichlorodifluoromethane (F1 2) 1 U 1 U 1 U I U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Diisopropyl Ether 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U C U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U ) U 5 U
=thylbenzene 1 U ' t u 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U I U 1 U 1 U 1 U
=thvl-tert-buM ether (ETBE) 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
\,4ethvl Terl-Butyl Ether 3 U e t l 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U
Methvlene Chloride 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U
\,laDhthalene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U I U 1 U I U 1 U 1 U 1 U 1 U 1 U 1 U
Stvrene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U I U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
:ert-Amvl methvl ether fiAME) 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
Tert-BuM Alcohol 20 UJ 20 UJ 20 UJ 20 UJ 20 UJ 20 UJ 20 UJ 20 UJ 20 UJ 20 UJ 20 UJ 20 UJ 20 UJ 20 UJ 20 UJ 20 UJ 20 UJ 20 UJ 20 UJ 20 UJ 20 UJ
fetrachloroethene 6.1 1 U 1 U 1 U U 1 U 1 U 1 U 1 1 I U 1 U U I U 1 U 1 U 1 U
foluene I U 1 U 1 U I U 1 U U 1 U 1 U 1 U 1 U U 1 U 1 U 1 U I U 1 U U 1 U 1 U 1 U 1 U
fotal Xvlenes I U 1 U 1 U 1 U I U U 1 U 1 U 1 U 1 U U 1 U 1 U 1 U 1 U 1 U U 1 U 1 U 1 U 1 U
Irans-1,2-Dichloroethene ' U 1 U 1 U 1 U 1 U U 1 U 1 U 1 U 1 U U 1 U 1 U 1 U 1 U 1 U U 1 U 1 U 1 U 1 U
Trans-1 .3-DichloroDrooene 0.5 u 0.5 u 0.5 u 0.s u 0.5 u 0.5 u 0.5 u U,5 U 0.s u 0.s u 0.s u 0.5 u 0.s u 0.s u 0.s u 0.s u U.5 U 0.5 u 0.5 u 0.5 u 0.5 u
Trichloroethene zto8 1 U 4.4 1 U 495 1 U 7.4 1 U 190 1 U 160 156 53 2.8 2.7 2.7 2.8 2.7 2.7 2.7
Trichlorofl uoromethane 5 U 5 U 5 U D U 6 t l 5 U C U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

nvl Chloride 0.5 u 0.5 u 0.5 u 0.s u 0.5 u U.5 U 0.5 u 0.5 u 0 . 5 u  ,  0 . 5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u
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Table A-1: Validated Analvtical Results for Groundwater Samples

EB = eqsiPpsnl 61. k
EPA = Environmental Protstion Agency
FB = field blank
FD = field duplkEte
J = quantitation estimated
REG = regular smple
TB = lrip 66n1
U = indicates the analyte ws not detected at or
above the stated limil
mg/L = microgram per liter

Jampre !u

Location lD
Sample Type
Sample Date

Parameter

LQN6 LQrTl LC778 LCr/9 1C780 10781 LVI62 10783 LV/& LI,/U5 1C786 LC787 1C788 LU/6V 1C790 LU//91 LVIYZ 1C793 Ll;tg4

24MW07 24MW07 24EX10 24EX10 24EXr0 24EX10 24EX11 24EX11 24EX11 24EX11 24EX14 24EX14 24E)414 24EX14 24EX14 24EX14 24EX14 24EX14 FIELD QC
REG ntru ncu ntru REG REG nEu BEG REG REG HTG REG DUP REG hEu ntru nEu nEu TB

1U10/2m,3 10t10t2@3 10t24t2m3 10t24t2m3 10/2412003 1U24/2m,3 10124t2n3 1U24tms 1424/2N3 1012412cf,310t242@3 10t24t2m3 10t24nN3 10/24i2m,3 $t24/2m3 1012412ffi3 10t24/2003 10/2412m,3 t024t2@3
t:.!,:,:l ::::ilji::::l:::iiri:!riiii,,,,i,,i,iriii i l.:,i1,i,,,,i,,:i::::,i'l.lllljjji ilil ;liir:,ir ljiliririiirl riiil ti.u.;

iiitlti
,

r,::,:l jjr iij:j il..'lii : ! : : :iirlljilirj jj jj I
':t t : : :Lli:t t ij:,1:!1.,:i!,!'tj i

H9fiqilffi0El:tuallili.:.,.,,,: ri lllllili:jil |tiiilitiitiititi :1 ::::t;:,:: l illlijii lr. i !iji;r'l::;l:1!!:,,1::l'i! ii; llllllllllilillrl:i,r:rl ri.:i ! ! ! ! ! ! , ,  : ! ! ! ! ! ! i i i ! ! ! i ! l i i i i

1.1.1.2-Tetrachloroethane 1 U I U t U U 1 U 1 U 1 U I U 1 U 'I 1 U 1 U 1 U 1 U U 1 U 1 U 1 U 1 U
1.1.1-Trichloroethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U 'I 1 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
| . 1 .2.2-Tetrachloroethane 1 U 1 U 1 U ' l u 1 U 1 U 1 U '| 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,1,2-Trichloro-1,2,2-Tritluoroethane 5 U 5 U 1 4 t o 1 6 3 J O J 2 J 0.9 J 0.9 J 1 J 1 J 0.9 J 0.9 J 2 J 3 J 3 J 5 U
1 .1.2-Trichloroethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U ' I U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U I U
1 ,1-Dchloroethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U '| u 1 U 1 U 1 U 1 U 1 U 1 U 1 U I U
1.1-Dichloroethene 1 U 1 U 0.6 J 0.6 J 0.6 J 0.6 J 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 'I U I U 1 U 1 U I U
1 .2.$Trichloroorooane 0.s u U . C  U 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.s u 0.5 u 0.s u 0.5 u 0.s u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.s u

0.5 u 0.5 u 0.s u 0.5 u 0.5 u 0.s u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.s u 0.5 u 0.5 u 0.5 u 0.5 u
I U 1 U 1 U 1 U 1 U 1 U I U I U 1 U 1 U 1 U I U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
5 U . U 5 U 5 U 5 U 5 U 5 U C U 5 U 5 U 3 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

2-Butanone 100 u 3 J t00  u 100 u 100 u 100 u 100 u 100 u 100 u 100 u 100 u 100 u 100 u 100 u 100 u 100 u 100 u '100 u 100 u
2-Hexanone 5 U U 5 0 u 5 0 u s0u s 0 u 50u s 0 u 50u 5 0 u 5 0 u 50u s 0 u 5 0 u 5 0 u 5 0 u 5 0 u s 0 u 50u 5 0 u
4-Methvl-2-Pentanone s 0 u 5 0 u 5 0 u 50u s0u 5 0 u s 0 u 5 0 u 5 0 u s 0 u 5 0 u 5 0 u 5 0 u 5 0 u 5 0 u s 0 u 5 0 u 5 0 u 0.4 J
Acetone 2 0 J 7 0 J 1OO UJ 1OO UJ lOO UJ 1OO UJ 1OO UJ 1OO UJ 1OO UJ 1OO UJ 1OO UJ 1OO UJ 1OO UJ lOO UJ 1OO UJ 1OO UJ 4 8 J 1OO UJ lOO UJ
Benzene 1 U 1 U 1 U 1 U 1 U 1 U I U 1 U I U 1 U I U 1 U 1 U 1 U 1 U I U I U 1 U I U
Bromodichloromethane 0.31 1.03 0.024 u 0.024 u o.o24u 0.024 u 0.024 u 0.024u 0.024 u o.o24u 0.024u 0.024u 0.024 u 0.024u 0.024 u 0.024 u 0.024u 0.024 u o.o24u
Bromolorm 1 U 1 U 1 U 1 U 1 U 1 U I U 1 U I U 1 U I U 1 U 1 U 1 U 1 U I U 1 U 1 U I U
Bromomethane 1 U J 1 U J 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U I U 1 U 1 U 1 U 1 U ,I U I U 1 U 1 U
Carbon Disultide 1 U 1 U 1 U I U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Carbon Tetrachloride 0.5 u 0.5 u 0.5 u 0.5 u U.5 U 0.5 u 0.4 J 0.4 J 0.4 J 0.5 J u.o 0.7 u.o u .o 0.5 u.5 0.s u
Chlorobenzene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
lhlorodibromomethane 0.065 u 0.39 0.065 u 0.065 u 0.065 u 0.06s u 0.065 u 0.06s u 0.065 u 0.06s u 0.065 u 0.065 u 0.065 u 0.065 u 0.065 u 0.065 u 0.06s u 0.065 u 0.065 u
lhloroethane 1 U 1 U 1 U I U 1 U I U 1 U 1 U 1 U 1 U 1 U 1 U I U 1 U 1 U 1 U 1 U 1 U 1 U
lhlorolorm 1 .91 1  1 . 9 0.73 0.73 0.74 0.71 1 .21 1.04 0.97 0.9 1.05 1 . 1 4 1 . 1 '1.o7 1 . 1 3 1.06 1 . 1 2 1.22 0.03 u
lhloromethane 1 U 1 U l U J l U J l U J l U J 1 U J 1 U J .I UJ 1 U J 1 U J I U J 1 U J I U J l U J 1 U J 1 U J 1 U J 1 U J
lis-1,2-Dichloroethene 1 U 1 U 2.9 3 3.1 3 . 1 5.2 5.4 5.5 5.8 0.4 J 0.5 J 0.4 J 0.4 J 0.4 J 0.5 J 0.s J U.5 J 1 U
l is-1,3-Dichloropropene 0.s u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.s u 0.5 u 0.5 u 0.s u 0.5 u 0.5 u
)ichlorodifl uoromethane (F1 2) 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
)iisopropvl Ether 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U C U C U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
Ithvlbenzene 1 U 1 U '| u 1 U 1 U I U 1 U 1 U 1 U 1 U 1 U 1 U I U 1 U 1 U 1 U I U 1 U
Ethvl-tert-buM ether (ETBE) 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
l\4ethvl Tert-BuWl Ether 3 U 3 U ? t l 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U c u 3 U 3 U
lvlethvlene Chloride 3 U 3 U 3 U 3 U 3 U 3 U 3 U a t l 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U
tlaphthalene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
iwrene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
ert-Amvl methvl ether ( [AME) 5 U 5 U 5 U E t l 5 U 5 U 5 U 5 U 5 U 5 U C U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
fert-Butul Alcohol 20 UJ 20 UJ 20u 20u 20u 20u 20u 20u 20u 20u 20u 20u 20u 20u 20u 2 0 u 20u 20u 20u
Tetrachloroethene U 1 U 1 I o.7 J o.7 J 0.7 J 0.6 J 2.3 2.2 2.1 2 2 2 2 1 U
foluene U 1 U '| u 1 U 1 U 1 U 1 U 1 U I U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
fotal Xvlenes U 1 U 1 U 1 U 1 U 1 U 1 U 1 U I U 1 U I U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
f rans-1,2-Dichloroethene U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
f rans-1,3-Dichloropropene 0.5 u 0.s u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.s u 0.5 u 0.5 u U.5 U 0.5 u 0.5 u 0.5 u 0.5 u 0.s u 0.5 u
Trichloroethene 2.3 1 J 84 6t, 93 93 239 259 259 275 41 45 44 +J 45 JO 36 I U
Trichlorof luoromethane 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
Vinvl Chloride 0.s u 0.s u U.5 U 0.5 u 0.5 u 0.s u 0.s u 0.5 u U.5 U U.5  U 0.5 u 0.s u n q t l 0.5 u 0.5 u U . C  U 0.5 u 0.s u 0.s u
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Table A-2: Validated Analvtical Results for V Treatment
oamPte ru:

Location lD:
Sample Type:
Sample Date:

Samole Descriotion:

LO69E 10699 L0l00 LVTUZ LC703 LUIUA LUlJ I LVISit LU/33 LCT3r'' 1C735 lC736 LVIJI LU753

24_EX30B1/TS-MIDPOINI
ws.

EFFLUENT 24-EX30B1 /TS.INFLUEN'I/TS.INFLUENlWS{NFLUEN'IVTS.MIDPOINT
WS.

EFFLUENT/TS-INFLUEN'I24EX6082 24EX6082 24EX6082 24EX6c82
SG SG DU J(, 5U SG SG JU SG SG DU DU SG SG

9/1 1/2003 9t11t2003 9111t2003 9/1 1/2003 9t142003 9t14t2003 9t25t2003 9t25t2003 9t25t2003 9t26t2003 912812003 912812003 10t3t2003 1 0/3/2003
l1:lttl ,r:' Flt&i.::rrr t:::l:l!!tl 'i:,,iiFfrlGr.j ..:iljtll': iil.,.:1 iii''''';flEgii ::iiir'rifiE.Giri tllii:.....FEG::i ...;riREC :lrir.li,iiF.Sir:::-i ii:irlltlHEfl:i :Eliillri

Parameter i,i ,  ! : : : : : : :  l j i : i : : i  ! : : : i : ] i i ,:r iii ,ii il:li l'lir l;riliiiiili;riiiiiiiii:i;i:: :iiliil 'lirir .jj : l i.i::i:: ,:. ,iii iiiiiiiiii ..rii ir . , r 11, :. : ;,, ll1 l11l lt ;,;"

IOG* ttrfi , lllr*lio4,[Sr4At:,(t*dl], : l::::,.,,i1:::. ..:;.;ii,,r:l ii | : ::: : : :i:i":.| :iili ; : : : :: :::.1.,.: :: iiilirii iiii:: iiir l ; ! , i lllllll rrillli::::

1 .1 ,1 ,2-Tetrachloroethane 0.058 u o.o47 u 0.014 u 0.056 u 0.014 uJ 0.035 u 0.35 U 0.014 u 0.014 u 0.35 U 0.35 U 0.35 U 0.28 U 0.28 U
1 .1 .1 -Trichloroethane 0.046 u 0.037 u 0.01 1 u 0.044 u 0.01 1 u 0.028 u 0.28 U 0.0't 1 u 0.011 u 0.28 U 0.28 U 0.28 U o.22U o.22U
1, 1,2,2-Tetrachloroethane 0.058 u o.o47 u 0.014 u 0.056 u 0.014 u 0.035 u 0.35 U 0.014 u 0.014 u 0.35 U 0.35 U 0.35 U 0.28 U 0.28 U
1 . 1 .2-Trichloro-1 .2.2-trif luoroethane 4.4 0.05 u 0.015 u 4.4 6 .1 3.7 4.8 0.015 u 0.0't5 u 4 4 3.9 4.5 4.6
1.1.2-Trichloroethane 0.046 u 0.037 u 0.011 u 0.044 u 0.01 1 u 0.028 u 0.28 U 0.011 u 0.011 u 0.28 U 0.28 U 0.28 U o.22U o.22U
1 .1-Dichloroethane 0.034 u 0.027 u 0.0081 u 0.032 u 0.0081 u 0.02 u o .2u 0.0081 u 0.0081 u o .2u o .2u 0.2 u 0 .16  U 0 .16  U

1-Dichloroethene 0 . 1 4 0.026 u 0.0079 u 0 .13 0 . 1 5 0 .12 1 . 4 0.0079 u 0.0079 u 1 .2 ' | . l 1 . 1 1 . 1 1 . 1
.2.4-Trichlorobenzene 0 .15  U 0 .12  U 0.037 u 0 .15  U 0.037 u 0.092 u 0.92 U 0.037 u 0.037 u 0.92 U 0.92 U 0.92 U o.74U o.74U

1.2-Dibromoethane (EDB) 0.015 u 0.038 u 0.38 U 0.015 u 0.015 u 0.38 U 0.38 U 0.38 U 0.3 u 0.3 u
1,2-Dichloro-1, 1,2,2-tetrafluoroethane 0.058 u 0.047 u 0.014 u 0.056 u 0.014 u 0.035 u 0.35 U 0.014 u 0.014 u 0.35 U 0.35 U 0.35 U 0.28 U 0.28 U
1,2-Dichloroethane 0.034 u o.o27 u 0.0081 u 0.032 u 0.0094 0.02 u o .2u 0.0081 u 0.0081 u 0.2 u o .2u 0.2 u 0 .16  U 0 .16  U
1 .2-Dichloropropane 0.038 u 0.031 u o.oo92 u 0.037 u 0.0092 u 0.023 u 0.23 U 0.0092 u 0.0092 u 0.23 U 0.23 U 0.23 U 0 .18  U 0 .18  U
1 ,4-Dichlorobenzene 0.0't2 u 0.03 u 0.3 u 0.012 u 0.412 u 0.3 u 0.3 u 0.3 u 0.24U 0.24U
2-Butanone 0 .12  U 0.097 u 0.029 u 0 .12  U 0.029 u 0.072u o.72U 0.029 u 0.029 u 0.72U o.72U o.72U 0.58 U 0.58 U
2-Hexanone 0.17 U 0 .14  U 0.041 u 0 .16  U 0.041 u 0.1 u 1 U 0.041 u 0.041 u 1 U 1 U 1 U 0.82 U 0.82 U
4-Methvl-2-Pentanone 0 .17  U 0.'t4 u 0.041 u 0 .16  U 0.041 u 0.1 u 1 U 0.041 u 0.041 u 1 U 1 U 1 U 0.82 U 0.82 U
Acetone 0.1 u 0.08 u o.o24u 0.096 u o.o24u 0.06 u 0.6 u o.o24u o.o24u 0.6 u 0.6 u 0.6 u 0.,+8 U 0.48 U
Benzene 0.027 u 4.o72 0.0064 u 0.026 u 0.0064 u 0.016 u 0 .16  U 0.018 0.0064 u 0 .16  U 0 .16  U 0 .16  U 0 .13  U 0 .13  U
Bromodichloromethane 0.054 u 0.043 u 0.013 u 0.052 u 0.013 u 0.032 u 0.32 U 0.013 u 0.013 u 0.32 U 0.32 U 0.32 U 0.26 U 0.26 U
Bromoform 0.032 u 0.026 u 0.0078 u 0.031 u 0.0078 u 0.02 u 0.2 u 0.0078 u 0.0078 u 0.2 u 0.2 u 0.2 u 0 .16  U 0 .16  U
Bromomethane 0.032 u 0.026 u 0.0078 u 0.031 u 0.0078 u 0.02 u 0.2 u 0.0078 u 0.0078 u 0.2 u 0.2 u 0.2 u 0.16 U 0 .16  U
Carbon disulfide 0 .13  U 0.1 u 0.031 u 0 .12  U 0.031 u 0.078 u 0.78 U 0.031 u 0.031 u 0.78 U 0.78 U 0.78 U 0.62 U 0.62 U
Cabon tetrachloride 0.054 u 0.043 u 0.013 u 0.052 u 0.066 0.033 0.32 U 0.013 u 0.013 u 0.32 U 0.32 U 0.32 U 0.26 U 0.26 U
Chlorobenzene 0.038 u 0.031 u 0.0092 u 0.037 u 0.0092 u 0.023 u 0.23 U 0.0092 u 0.0092 u 0.23 U 0.23 U 0.23 U 0 .18  U 0 .18  U
Chloroethane 0.046 u 0.037 u 0.011 u 0.044 u 0.011 u 0.028 u 0.28 U 0.011 u 0.01 1 u 0.28 U 0.28 U 0.28 U o.22U o.22U
Chloroform 0.041 0.032 u 0.0097 u o.o42 0.049 0.035 0.24U 0.0097 u 0.0097 u 0.24U o.24U o.24U 0 .19  U 0 .19  U
Chloromethane 0.034 u o.o27 u 0.0082 u 0.033 u 0.0082 u 0.02 u o .2u 0.0082 u 0.0082 u 0 . 2 u o .2u 0.2 u 0.16 U 0 .16  U
cis-1,2-Dichloroethene 0.033 u 0.026 u 0.0079 u 0.032 u 0.0079 u 0.02 u 0.2 u 0.0079 u 0.0079 u o .2u 0.2 u 0.2 u 0.16 U 0 .16  U
cis-1,3-Dichloropropene 0.038 u 0.03 u 0.0091 u 0.036 u 0.0091 u 0.023 u 0.23 U 0.0091 u 0.0091 u 0.23 U 0.23 U 0.23 U 0 .18  U 0 .18  U
Dibromochloromethane 0.071 u 0.057 u 0.017 u 0.068 u 0.017 u o.o42u o.42 U 0.017 u 0.017 u 0.42U 0.42U 0.42U 0.34 U 0.34 U
Dichlorodifluoromethane 0.041 u 0.033 u 0.0099 u 0.04 u 0.0099 u 0.025 u 0.25 U 0.0099 u 0.0099 u 0.25 U 0.25 U 0.25 U o .2u 0.2 u
Ethylbenzene 0.036 u 0.067 0.0087 u 0.035 u 0.0087 u 0.022 u o.22 U o.022 0.0087 u 0.22U 0.22U o.22U 0 .17  U o .17  U
Methvl tert-butvl ether 0.03 u 2.3 o.oo72v 0.029 u 0.0072 u 0.018 u 0 .18  U 0.83 0.0072 u 0 .18  U 0 .18  U 0 .18  U 0.14 U 0.14 U
Methvlene chloride 0.029 u 0.023 u 0.0069 u 0.028 u 0.0069 u 0.017 u o .17  U 0.0069 u 0.0069 u 0 .17  U 0 .17  U 0 .17  U 0 .14  U 0 .14  U
T-Xvlene & p-Xvlene 0.036 u 0.33 0.0087 u 0.03s u 0.0087 u o.o22u 0.22U 0.'t 1 0.0087 u o.22U o.22U 0.22U 0 .17  U 0 .17  U
)-Xylene 0.036 u 0.22 0.0087 u 0.035 u 0.0087 u o.o22u o.22U 0.083 0.0087 u 0.22U o.22U o.22U 0 .17  U o .17  U
Stvrene 0.035 u 0.028 u 0.008s u 0.034 u 0.0085 u 0.021 u 0.21 U 0.008s u 0.0085 u o.21 U 0.21 U 0.21 U 0 .17  U 0 .17  U
Tetrachloroethene o.22 0.047 u 0.014 u o.21 0.27 0 . 1 9 0.54 0.014 u 0.014 u 0.47 o.4 o.41 0.36 0.34
foluene 0.031 u o.29 0.015 0.03 u 0.0075 u 0.019 u 0 .19  U 0.094 0.016 0 .19  U 0 .19  U 0 .19  U 0 .15  U 0 .15  U
trans-1,2-Dichloroethene 0.033 u 0.026 u 0.0079 u 0.032 u 0.0079 u 0.02 u 0.2 u 0.0079 u 0.0079 u o .2u 0.2 u o .2u 0 .16  U 0.'t6 u
trans-1 .3-Dichloropropene 0.038 u 0.03 u 0.0091 u 0.036 u 0.0091 u 0.023 u 0.23 U 0.0091 u 0.0091 u 0.23 U 0.23 U 0.23 U 0 .18  U 0 .18  U
frichloroethene 4.3 0.037 u 0.018 3.9 4 2.6 30 0.012 0.01 1 u 24 23 26 25
Trichlorof luoromethane 0.0216 U 0.037 u 0.011 u 0.044 u 0.01 1 u 0.028 u 0.28 U 0.011 u 0.01 1 u 0.28 U 0.28 UJ 0,28 UJ o.22U 0.22U
Vinvl chloride 0.021 u 0.017 u 0.0051 u 0.02 u 0.0051 u 0.013 u 0 .13  U 0.0051 u 0.0051 u 0 .13  U 0 .13  U 0 .13  U 0.1 u 0 .1  u
Xvlenes (total) 0.036 u 0.s5 0.0087 u 0.035 u 0.0087 u o.o22u 0.22U 0.19 0.0087 u o.22U o.22U o.22U 0 .17  U 0 .17  U
frh.r.3{F*: d,l€}rfiittd.iii.ii,}!,:.;r -.rii:liitlir, !:t,::':,:: ittt , ,tl r,ltrutjlr.,ti:uuur.,.ii:i j j ll:::::: :::::,|:::i::;a:l

Hydrogen sullide 0 . 2 u o .2u
Protection Agency

FB = field blank
FD = field duplicate

J = quantitation estimated
REG = regular sample
ppm (v/v) = pdrts per million by volume
SG = Soil Gas
U = indicates the analyte was not detected at or above the stated limit
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