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Re:

April24,2015

Cynthia Whitfield, P.E.
New York State Department of Environmental Conservation
Division of Environmental Remediation, 12th Floor
625 Broadway
Albany, New York 12233-7011

Mitchet Field Purex Groundwater Remediation Facility (MFPGRF),

NYSDEC site #130014:
Review of Groundwater Conditions and Site Remediation Criteria - April 2015

Dear Ms. Whitfield:

The Nassau County Department of Public V/orks would like to take this opportunity to update

your office regarding groundwater conditions at the Purex Remedial site. The attached report

includes required groundwater sampling data for the period April2012 through October 2014.
This data supports our previously stated position that treatment of the former Plume Area is
no longer required in the upper and lower portions of the Magothy Aquífer. The report also

includes a review of all site conditions (including the containment area) and an evaluation of
Groundwater Remediøtion crìteríø. The review of the remediation criteria and its associated

statistical analysis has been prepared by Malcolm Pírnie, the water divisíon of Arcadis, for
the Nassau County Department of Public'Works.

Based upon this review of groundwater sampling results and all applicable remediation

criteria, the County of Nassau believes that no further groundwater treatment is required at the

site. The County also believes that the existing containment area is sound and provides an

effective remedy (sluny wall keyed into an existing low permeability stratum) when used in
conjunction with a modified groundwater sampling program.

In summary, the County of Nassau would like to formally request New York State

Department of Environmental Conservation (NYSDEC) approval for the termination of all
groundwater treatment. Further, Nassau County plans to maintain the containment area and

would like to propose a modification to the existing groundwater monitoring program to
reduce the number of wells to be monitored and the frequency of monitoring. The revised
groundwater monitoring plan would be used to evaluate conditions directly downgradient of
the former source area and the effectiveness of the existing remedy (slurry wall). Following
completion of NYSDEC review of this letter and attached report, Nassau County would like
to begin technical discussions regarding the proposed revision of the existing sampling
program.

K:l{DMIN\Letters for Signature\Water Management\Perfetti\RFP for Review of Groundwater Termination Criteria.doc



Cynthia V/hitfi eld, P.E.
New York State Department of Environmental Conservation
April24,2015
Page2
Re: Mitchel Field Purex Groundwater Remediation Facility (MFPGRF),

NYSDEC site #130014:
Review of Groundwater Conditions and Site Remediation Criteria - April 2015

The enclosed submittal can be supplied electronically upon request. If you have any
questions regarding our proposal or activities at the site, please contact Mr. Michael Flaherty,

Hydrogeologist III at (516) 571-7514.

Very truly yours,

Shila P.E.

Commissioner of Public Works

SSG:KGA:JLD:TP
Attachment
c: Kenneth G. Arnold, Assistant to Commissioner of Public V/orks

Joseph L. Davenport, Unit Head, Water/Wastewater Engineering Unit
Michael Flaherty, Hydrogeologist III
Joseph DeFranco, Sanitarian III, Department of Health
V/alter J. Parish, NYSDEC
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1.0 Introduction

The Mitchel Field Site was acquired from the Purex Corporation by Nassau County to

accommodate the construction / expansion of the MSBA (Metropolitan Suburban Bus Authority)

Garage site located in East Garden City, New York. During the course of the expansion project;

while-conducting investigations to evaluate potential new water supply sources, soil and

groundwater contamination were discovered at the site in 1981. Following discovery, Nassau

óounty and the Office of the New York State Attorney General initiated legal action against

purex-Corporation. This action resulted in a Consent Order which was issued on August 21'

1985 which required Purex Corporation to design, build and operate a treatment system to

restore local soil and groundwater to specified target conditions. The Mitchel Field Purex

Groundwater Remediãtion Facility (MFPGRF), was constructed to extract contaminated

groundwater from two separate areas (a highly contaminated source area which is surrounded by

ã hydraulic retaining wall and a more diffuse down gradient plume area), treat the water to meet

the State's requireditandards, and discharge the treated water to a County recharge basin. Purex

Corporation initiate¿ groundwater treatment in 1990 and was required to operate the system for a

minimum of l0 years. Upon completion of this operational requirement the Nassau County

Department of pu¡lic Wãrks assumed treatment operations on January 1,2003 and continues to

monitor groundwater at the site.

Groundwater treatment operations at the site were ongoing for over 22 years. Over this time

period progress in meeting remedial objectives has been made in the following areas:

. The collection and treatment of volatile organic compounds (VOCs) in the Upper Glacial

Aquifer has been comPleted.

o Total volatile organic compounds (TVOC), concentrations in the source area have been

reduced from 600 ppm to less than 1 ppm'

¡ TVOC concentrations in all monitoring wells located in the lower portion of the Magothy

aquifer have met the water condition specified in the cleanup criteria for the site.

o TVOC concentrations in those monitoring wells located in the Upper Magotþ portion of

the down gradient Purex dissolved-phase VOC plume have met the water condition(s)

and statistical evaluation specified in the Remediation Criteria (Appendix A).

The County of Nassau believes that cleanup of the Upper Magotþ portion of the downgradient

plume is cómplete; although TVOC concentrations in all Lower Magotþ monitoring wells are

felow specifièd guidance ialues; low levels of individual VOC's have been detected- The

source óf tnir contamination, while unknown is not attributable to activities at Purex. TVOC

concentrations greater than 200 ppb have been observed in five separate lower Magotþ well

cluster locations upgrødient of the former Purex plume'

This report provides all anal¡ical data collected from groundwater since the submittal of the

2011 periodic Review Report and presents the results of an evaluation of the Remediation

Criteria provided in the Cãnsent Order. Based on the results of this evaluation, the County

wishes to revise the groundwater sampling program and request NYSDEC approval for no

further groundwater treatment.



2.0 Site Overview

The MFpGRF is located adjacent to the five - acre Metropolitan Suburban Bus Authorþ
(MSBA) bus garage site in 

-East 
Garden City, New York (figure 1). The site is bounded on the

iorth bí Com-meróial Avenue, Oak Street to the west and Quentin Roosevelt Boulevard to the

east. T-he industrial area immediately surrounding the MFPGRF is occupied by numerous

remedial sites including but not limited to the former Commander Oil Corporation Site, the

former pasely Solventôorporation Site, (EPA ID: NYD991292004), Win-Holt Equipment

Corporation (Nysuec Siie# t300sgN-00243-1), Award Packaging Site (siteNo. 130155), the

former Avis Èeadquarrers Site (site No. C130206) and the old Roosevelt Field Site (EPA Site

No. NySFN0204234),as well as several other small businesses and warehouses. The former

purex Site is also located within 1.5 miles of the Nassau Veterans Memorial Coliseum, Nassau

Community College and Hoßtra University.

The depth to groundwater in the Mitchel Field area ranges from 20 to 30 feet below grade' The

first gràundwãter investigations conducted at the site in 1984 identified a plume of volatile

o.guãi" compounds in UJür the Glacial and Upper portions of the Magotþ Aquifer migrating

,outh - southwest of the source area. Total volatile organic concentrations in the source area

exceeded 600 ppm; concentrations decreased in the plume area with increasing distance from the

source. Specifiõ organic compounds originally identified at the site included:

. 1,2 Dichloroethane

. 1,1- Dichloroetþlene
o Trans-l,2- Dichlorethylene
. Methylene Chloride
o Tetrachlorethylene
. Toluene
. 1,1,1- Trichloroethane
. Trichloroetþlene
o Vinyl Chloride

The MFpGRF was designed by Canonie Environmental for Purex Corporation and included all

process equipment urroõiut"d with air stripping, pressure filtration, carbon adsorption and vapor

èmission treatment necessary for groundwater treatment and recharge.

2
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The selected remedy for the Purex Mitchel Field Site included remediation which was to be

performed in two phases involving source area and plume recovery treatment schemes. During
the first phase of operation 700 gpm of groundwater was withdrawn from the source area for
treatment and recirculation. Flow into the source area was restricted by the installation of steel

sheeting that was keyed into an existing clay confining layer at a depth of approximately 60 ft.
below land surface. Simultaneously, 700 gpm of groundwater was recovered from plume area

wells for treatment and discharge into the Oak Street recharge basin. The groundwater

treatment facility was designed to individually treat these two distinct influent streams during
the fîrst phase of operation. This phase concentrated on restoration of the source area and plume

recovery within the glacial aquifer.

Upon completion of the source area restoration, the second phase of the site remediation
included further cleanup of the Glacial Aquifer as well as plume recovery from the Upper
Magothy Formation. During the second phase, the treatment facility was designed to function as

a single influent stream process operating at flow rates up to 1,400 gpm. The discovery of
volatile organic contamination in the upper portion of the Magotþ aquifer led to the design and

installation of two additional recovery wells, \ry-383D and W-187, south of the UPS building in
the summer of 1996, this brought the total number of operating plume recovery wells to five (5).
The recovery wells were operated continuously in various configurations from the date of their
installation until April 12,2012, when reduced levels of influent VOC's and an aging treatment
system resulted in system shutdown.

3.0 Remedy Performance, Effectiveness, and Protectiveness

The overall remedial performance at the Purex-Mitchel Field Site has been very effective over
the22 years of treatment operations. Although some volatile organic compounds (VOCs)
remain inside the source area (which is surrounded by a slurry wall); VOC groundwater
concentrations have been reduced over the years from over 600 ppm to less than I ppm. Cleanup
of the Upper Glacial Plume of volatile organics has been completed.

Remaining groundwater contamination exists in a single nanow plume of low level VOC's
originating from an upgradient source located in the Upper Magotþ Aquifer. The most recent
groundwater samples were collected from twenty-seven (27) groundwater monitoring wells for
each of the two (2) Semi-Annual sampling events conducted in20t4. The results of
groundwater sampling completed since the submittal of the 2011 PRR including the 2014 Semi-
Annual sampling results are presented and compared to site cleanup criteria (Water Condition) in
the following tables. These tables list only those compounds that have been historically detected
at the Purex site.
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PUREX SITE

cLEANUPcRITERIA(GroundwaterCondition)vs.VoC's2012
VOLATLE ORGANICS COMPOUNDS

BDL - Bêlow detoctlon l¡n¡ts B - Analyte detêcted in associat€d N¡ethod Blanl Al rêsults in ppb * - Sum of these four coÍpounds shall not exceed 100 ppb
100woc 081.1 00.0 00.0 0.0 0.00.0 0.00.0 0.00.00.0 10.629.1

BDL5Chloride BDL BDL BDL BDL BOLBDL BDLBDL BDLBDL BDL
t0.t50 BDL .67JBDL 2.22J .92J 1.98J1.42J BDL2.30J 10.613.0

50Toluene BDL BDLBDL BDL BDL BDL BDLBDL BDLBDL BDLBDL
58.t50Tetrachloroethylene 2.47J2.90J 1.57J 1.89J 1.61Jl.0J 1.87J2.62J .87J .81J2.8Nt-1,2 D¡chloroethylene BDL50 BDL BDLBDL BDL BDLBDL BDLBDLBDL BDL BDL

2trans-1, BDL BDL BDLBOL BDL BDL BDLBDL BDLBDL BDLBDL
50 BDL BDL BDL BDL BDL BDLBDL BDLBDL BDLBDLChloride BDL50 BDL BDL BDL BDL BDLBDL BDLBDL BDLBOL BDLm,tr)Vlene BDL50 BDL BDLBDL BDL BDL BDLBDL BDLBDL BDLBDL
50Ethyl Benzene BDL BDLBDL BDL BDL BDL BDLBDL BDLBDL BDLBDL

,t00*
Dibromochloromethane BDL BDLBDL BDL BDL BDLBDL BDLBDL BDL BDLBDLcisl,2-Dlchloroethylene 12.950 BDL BDLBDL BDL BDLBDL BDL1.96J1.53J 6.7 4.22J2cis-l, BDL BDL BDLBDL BDL BDL BDLBDL BDLBDL BDLBDL

100*Chlorobm BDL BDLBDL BDL BDL BDLBDL BDLBDL BDL 3.93J4.52JChlorobenzene BDL50 BDL BDL BDL BDL BDLBDL BDLBDL BDLBDL BDLCarbon Tetrachloride BDL50 BDL BDLBDL BDL BDLBDL BDLBDLBDL BOL BDL
100*Bromobrm BDL BDLBDL BDL BDL BDL BDLBDL BDLBDL BDLBDL
100*Bromodichloromethane BDL BDLBDL BDL BDL BDL BDLBDLBDL BDL BDLBDL

BDL5Benzene BDL BDL BDL BDL BDLBDL BDLBDL BDLBDL BDL1 ,4-Dichlorobenzene BDL50 BDL BDLBDL BDL 1.38J BDLBDL BDLBDL BDLBDL
51,2-Dichloroethane BDL BDLBDL BDL BDL BDL BDLBDL BDLBDL BDLBDL
51 . l -Dichloroethene BDLBDL BDL BDL BDL BDLBDL BDLBDL 9.4BDL 4.78JI ,1 -Dichloroethane 2.72J50 BDL BOLBDL BDL BDLBDL BDLBDL .88JBDL BDL

50l, 1,2-Trichloroethane BDL BDL BDLBDL BDL BDL BDLBDL BDLBDL BDLBD-501,12-Triohlo ro-'1,1:-tdf uo roethane BDL BDLBDL BDL BDL BDL BDLBDLBDL BOL BDLBDL1,1 , I -Trichloroethane 1.53J50 BDL BDL BDL BDL BDLBDL BDLBDL 1.7UBDL .94J1, l, 2,2-Tetrachloroethane BDL50 BDL BDLBDL BDL BDL BDLBDL BDLBDL BDLBDL
101221124t10t12 4t19t12 5t2112 5t7t12 4t10t1210123112 10t22112Critsrla

Purex

DATESAM PED

w-234
OATESAMPI.ED

w-4¡2
OATESAM PGÐ

W.405
DATESAMPI.ED

w435
WELL
W"461

DATE$MPED

WELL
w-302

DATESMPE

WELL
w.305

OATESM PEO DATE SM PED

w¡1lR
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PUREX SITE

CLEANUP CRITERIA (Groundvviater Condition) vs' VOC's 2012
VOLATILE

EL - B€low delection lir¡ts B - Analyte d€tected ¡n associâted lvî8thod Bhnk All results h ppb * - Sum of theso four corpounds shall not exc€ed '100 ppb.

- Compound detected at conc. aôove cleanup criteria

r00TVOC 5.86.3 0.00.0 0.00.00.0 0.00.0 16,70.0 0.00.027.0 't4.819.2
5Chloride BDLBDL BDL BDLBDL l'lABDL 1.57J¡lA BDLBDLBDL '1.91J2.25J

1,41J50 1.13J 2.23J 1.5¿U4.14J l\lA1.04J
,16.7l\lA BDLBDL16.7 3.47J424JToluene BDL50 BDL BOL BDLBDL l'lABD- BOLBDLÌ'lA BDLBO- BDLBDL

6.2750 5.8 .76J .65JBDL l'lAl\lABDL 10.34.38J 8.9BDLBD. s.7t-1,2 BDLBDL50 BDLBOL BDLBDL t'lAl\lA BDLBDL BDLBDLBDL BD.2trans-1 8DLBDL BDLBDL BU_BDL l'lAl'lA BD-BDLBDI. Bd-BDLBDL
50 BDLBDL BDLBDL BDLBDL BDLl.lAt\lA BDLBDL BDLBDLBDL
50Chloride BD{.BDL BDL BDLBDL l'lABDL BDLl.lA BDI.BDLBDL BDLBU-

BDI.50 BDL BDL BDI-BDL l.lABDL BDLM BDLBDLBDL BDLBDL
50Benzene BDLBDL BDL BDLBDL MBU_ BDL1\]A BDLBDLBDL B0-BDL

BDL100*D¡bromochloromethane BDL BDL BDLBD. l.lABL BDI-NA BDLBOLBDL BDLBD-cis-1 77J50 BD. BDL BDLBDL t'lABU- 4.39J3.¡16J1\lA BDLBDL 6.110.3cis-1 BDL2 BDI- BDL BDLBDL l'lAl\ABDL BD{-BDL BDLBDLBDL BD.Chloroform BDLBDL100. BDLBDL .88J1.1U Ì'lAl\lA BDLBDL BDLBDLBDI- BDI.Chlorobenzene BDLBDL50 BD{-BDL BDLBDL l'lAl\lA BD-BDLBDL BD-BDLBDL
50Carbon Tetrachloride BDLBDL BDLBDL BDLBDL BD-l'Al'lA BDLBDL BD]8DLBÐI-
50Bromoform BDLBDI- BDLBDL l.lABOLBDL BDLl']A BDLBDLBDL BDLBDL

100*Bromodichloromethane BDLBDL BDL BDLBDL t'¡ABDL BDLl.lA BDLBDLBDL BU-BDL
5Benzene BDLBDL BDL BDLBDI. l'lABDL BDLM BDLBD{-BDL BDLBDL

BDL501,¿f-Dichlorobenzene BDL BDL BDLBDL t\lABD. .6¡Ul\lA BDL1,62JBDL 2.61J2.8',tJ
BDL51,2-Dichloroelhane BDL BDL BDLBD- l'1ABDL BDLBDL1\lA BDLBU- BDLBDL1 , 1 -D¡chloroethene BDL5 BD- BDL BDLBDL l\lAr.56J BDLBDLt\lA BDLBDLBDL BO_1,1 -Dichloroethane BDL50 BDL BDL BDL2.4JBU- l'lAt.lA BDI-BOL .8JBDLBDI. BD-1, 1,2-Trichloroethane BDL IBDL50 BDLBOL BDLBDL l'lAM BDLBDL BDLBDLBD.

Sample
Per Year

Well
Schsduled

for One

BD.50112.f r¡chloro-112lrif luoroêthan€ BDLBDL BD-BDL BDLBDL BD-l.lAt.¡A BDLBDL BU-BDLBDL
501.1. 1-Trichloroethane BDLBDL BDL1.0¡u l\lABDLBDL BDLNA BDLBDLBDL BDLBU_

BDL501, 1, 1,2-Tetrachloroethane BDL BDL BDLBU- l.lABDL BDLl.lA BDLBOLBDL BU-BDL
10t26t129t12 4t9t'12 4r6t1210tz3t12 10t18t12 4t10t1210t22,124t9t12 2

Cleanup
Cr¡teria OATESMPLED

waô1 w-363
DAIE $MPLEO ôATE $MPEO

w-386
WELL
w357

DAIE $MPEO

WELL
w€69

DATESAMPÉD

WELL
w-368

DAIE $MPED

w.370
OAIE SAMPLEO OATE SAMP@

w-371
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PUREX SITE

CLEANUP CRITERIA (Groundwater Condition) vs' VOC's 2012
VOLATILE ORGANICS COMPOUNDS

BDL - Below d6têct¡on linits B - Anâlyt€ detected ¡n assoc¡ated lvlelhod Bl¿ All results in ppb ' - Sum of theso four conpounds shall not exceed 100 Ppb'
TVOC 0.0100 35.00.0 0.010,5 0.00.0 4.20.0 0,00.00.0 0.00.00.0 0.0

5Chloride BDL 1.UJBDL BDL BDLBDL r.97JBDL BDL BDLTrichloroethylene 1.41J50 7 1.16J2.52J BDL 4.2BDL 1.1U BDLBDL
50Toluene BDL BDLBDL BDL BDLBDL BDL BDLBDL BDL

BDL50Tetrachloroethylene 11.9 BOL1.10J BDL BDLBDL .65J BDL BDLt-1,2 Dichloroethylene BDL50 BDLBDL BDL BDLBDL BD{. BDLBDL BDL
BDL2trans-1 BDL BDLBDL BDL BDLBDL BDL BDL BDLo-Xylene BDL50 BDLBDL BDL BDLBÐL BDL BDLBDL BDL

50Methylene Chloride BDLBDL BDL BDi-BDL BDLBDL BDL BDL BDLm, BDL50 BDL BDLBDL BDLBDL BDL BDL BDLBDL
50Ethyl Benzene BDLBÐL BDL BDLBDL BDLBDL BDL BDL BDL

Dibromochloromethane BDL100" BDL BDLBDL BDLBDL BDL BDL BDLBDL
50cis-1, 2-Dichloroethylene 1.28J 10.516.1 BDL BDi-BDL 4.91JBDL BDL BDLcisl,SDichloroproPene BDL2 BDL BDLBÐI- BDL BDLBDL BDL BDLBDL

t00*chlorofom BDL BDLBDL BDL BDLBDL BDi- BDLBD{. BDL
BDL50Chlorobenzene BDL BDLBDL BDL BDLBDL BDL BDL BDLCarbon Tetrachloride BDL50 BDLBDL BDL BDLBDL BD{. BDLBDL BDL
BDL100*Bromoform BDL BDLBDL BDL BDLBDL BDL BDL BDLBromod¡chloromethane BDL100" BDLBDL BDL BDLBDL BDL BDLBDL BDL

5Benzene BDLBDL BDL BDLBDL BDLBDL BDL BDL BDL1 ,¡l-Dlchlorobenzene BDL50 BDL BDLB0{- BD{-BDL BDL .83J BDLBDL
51,2-Dichloroethane BDLBDL BDL BDLBDL BDLBDL BDL BDL BDL

I .1-Dichloroethene BDL5 .82J BDLBDL BDLBDL BDL BDL BDLBDL
501,1-Dichloroethane BDL 79J1.2J BDL BDLBDL BDLBDL BDL BDL

1, 1,2-Trichloroethane BDL50 BDL BDLBDL BDL BDLBDL BDL BDLBDL
50112-Trichlo ro-112.trif luoroethane BDL BDLBDL BDL BDLBDL BDL BDLBDL BDL1 .1 .1 -Trichloroethane BDL50 BDL BDLBDL BDL BDLBDL BDL BDLBDL
501, 1, 1,2-Tetrachloroethane BDL BDLBDL BDL BDLBDL BDL BDLBDL BDL

2112 101261124t12112 4t17t12 10t24t124t17112 4t24t124t12112 4t23t12 4123112

Purex
Cleanup
Criter¡a OAÍE SMPED

w-372
DÂTE$MPLED

W€73
DATESAMPLED

w-375
WELL
wa77

DATE$MPGD

WELL
w€80

DATESMPGD

WELL
w-378

ÐATESAMPEO

WELL
w.381

OATESAMPLEO OAIE SMPLED
w€82



PUREX SITE

CLEANUP CRITERIA (Groundwater Condition) vs. VOC's 2012

\o

VOLATLEORGANICS

BDL - Bêlow detect¡on lirüs B- Analyte dôtected in assoc¡ated l\¡lethod Bt¡All rosuls in ppb '- Sumofthese four ooûpounds shal not oxceed'100 ppb.
woc tlt l60.0100 0.00.00.00.0 0.00.0 0.00.00.0 0.00.00.0 0.084,00.0

Vinyl Chloride G66BDL5
l.¡A M'1,27

50Trichloro€thylene 27.727,1
t.¡A l\lA40.8

50Toluene BDLBOL
l'lA 1\lABDL

5.1'tJ50Tetrachloroethylene 35,2
23.6l.¡A l.¡A

BDL60t-1,2 D¡chlorosthylene BOL
BDLl.¡A ¡\lA

BDL2trans-1,3 BDL
BDL¡lA t.¡A

BDL50o-xylene BDL
l.¡ABDLl\lA

BDLBDL50M€thyl6ne Chloridê
l.¡ABDLt.¡A

BDLBDL60m,p-¡Ylene
t.¡ABDL¡A

Ethyl Benzene BOLBDL50
l.lABDLNA

D¡bromochloromethâne BDLBt]L100.
l\¡AADLl.¡A

c¡s-1, 2-DichloroethYlene 7t't3.750
t.¡A NAt5,9

2c¡s1,3ÐichloroProPene BD.BDL
l.¡A MBOL

100.Chloroform BDL9.01J
l.¡A 1\lABDL

50Chlorobenzene BOLBDL
l.lA t']ABDL

BDL50carbon Tetrachloride BOL
BDLl\]A ¡a

BDL100.Bromofom BDL
BOLì.¡A 1'lA

BDLBOL100'Bromodichloromethane
t\lABDLl\lA

71JBDL6Benzene
l.¡ABDLl\¡A

76JBDL501,4-D¡chlorob€nzene
l.lABDLl\lA

1,2-D¡chloroôthâne e.t¡BDL5
t.tABOLl.lA

1, I-D¡chloroethene 3.55JL.26
l.lA l.¡AADL

501, I -D¡chloroêthane 61,68J
l.¡A l.lA2.57

501, 1,2-Trichloro€thane BIBDL
I ¡AI MBOL

3.95J5011,2-Tñchbro-112{rfl mrcêthne BDL
l.lA l.¡ABDL

3.59J501,1,1-Trichloroethane BDL
¡¡A l.¡ABDL

well
Sqheduled

forOn€
Sample
PerYear

Sample
PerYear

W€ll
Scheduled

for One

ADL501, 1 , 1 ,2-Tetrachloroethanê 8DL
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PUREX SITE

CLEANUP CRITERIA (Groundwater Condition) vs. VOC's 2013
VOI.ATLE ORGANICS

BDL - Eelow det€ct¡on lifüts B - A nalytE d€tected in assoc¡ated i¡ethod Blank All rEsults in ppb t - Sum of thesE four corpounds shal not exceed 100 ppb.

171.0100woc 4,10.08.2 0.00.08.790.0 8.00.00.00.0 ¡O.3,t8.49.70.0
9.35Chloride BDLBDLBDL BDLBDL 1.43JBDI-BDLBDL BDI-BDLBDLBDL
15.850Trichloroethylene .92J1.09J1.42J 1.46J.56J 4.7.58J1.47J.89J 11.89.1.64JBDL

50Toluene BtLBDLBDLBDL BDLBDL BDLBDLBDL BDLBDLBDLBDLBDL
50 4.13.77J8.2¡O.8 1.72J8.79 BDL2.33JBDL 4.64J3.03J9.681.16J3.2
50t-1,2 BDLBDLBDLBD- BDLBDL BDLBDLBDL BDLBDLBDLBDL
2trans-1 BDLBDLBDLBO_ BDI-BDL BDLBDLBDL BD.BDLBDLBDLBDL

50ùXylone BDLBDLBDL BDLBDLBDL BDLBDLBDL BDLBDLBDLBDL B0_
50Methylene Chloride BDLBDLBDL BDLBDLBD{. BDLBOLBDL l.96BJBDLBDLBDL BO_

BDLBDLBD-ó0 BDLBDLBDL BDLBDL BDLBDLBDLBD- BDLBDL
5{tEthyl Benzene BDLBDLBDL BDLBDLBDL BDLBDLBDL BDLBDLBDLBDL BDL

Dibromochloromelhane BDLBDL100- BDLBDL BDLBDLBDL BDLBDLBDLBDL BDLBDL
cisl, 2-Dichloroethylene BDL3.05J10050 BDLBDL BDLBDLBDL 1.2JBDLBDLBD. 28.5BDL

BDLBDL2cis-1 BDLBU_BDL BDLBDLBDL BDLBDLBDL BDLBDLBDL

BDLBDi-r00.Chloroform BOLBDLBOL BDLBDLBDL BDLBDLBDL 1.57J3.3BDL
BDLBTL5(¡Chlorobenzene BDLBDLBDL BDLBD- BDLBDLBDLBDL BtLBDLBOL
BDLBDL50Carbon Tetrachloride BDLBDLBDL BDLBDL BDLBDLBDLBDL BOLBDLBDL
BDLBDL100.Bromoform BO-BDL BDLBDLBOL BDLBDLBDLBDL BDLBDLBDL

BB-100"Bromodichloromethane BDLBDLBDL BDLBDLBDL BDLBDLBDL BDLBÐLBDLBDL
BDI-5Benzene BDLBDLBDL BDLBD- BDLBDLBDLBDL BDLBDLBDLBDL
.55J5{)1,4-D¡chlorobenzene BDLBDL1.08J BDI-BDL BOLBDLBDLBD- BDLBDLBDLBDL
5,151,z-Dichloroethane BDLBDL4.05J BDLBDL BDLBDLBDLBDL BDLBDLBDLBDL

51, l-Dichloro€thene BDLBDLBDLBDL BDLBD- BDLBDLBDLBDL 2.47Ji95BDLBDL
2.87J5(t1,1-Dichloro€thane .52J.85J.54J BDL BDLBDLBDLBDL 2.09JBDLBDLBDL

501, 1,2-Trichloroethane BDLBDLBDLBDL BDLBDL BDLBDLBDL BDLBDLBOLBDL Bd_
5{)112-Trichlo ro-112{r¡fluôroôthane BDLBDLBDL1.34J BDLBDL BDLBtLBDLBDL .89J1.73JBDLBDL
501,1,1-Tdchloroethane BDLBDLBDL3.66J BDLBDL BDI-BDLBDL BDLBDLBDLBD- 1.24J
501, 1,2,2-Tetrachloroethane BOLBDLBDLBDL BDLBDL BO_BDLBDL BDLBDLBDLBDL BDI.

11tEt't35t'v13 10t29t1310t1t134t15113 4t5t13511113 5t2t1310t1t134t5t1310t3t13 9/30/134t10t1310t29113
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PUREX SITE

CLEANUP CRITERIA (Groundwater Condition) vs. VOC's 2013
VOLAÎLEORGANICS

BDL - B€low detect¡on lirits B- AnalytE detected ¡n assoc¡ated ¡I€thod Blank Al rêsults in ppb '- Sum of these four corpounds shal not exceed 100 ppb.

f-l - compound detected at conc. abovo cleanup criteria

100TVOC 0.03.10.0 0.00.0 5.70.06.1 18.40.00.0 0.00.00.038.5 0.0
BDL5V¡nyl Chloride BDL BDLBU-BDL BDLBDL 3.28Jl'lAM BDLBDLBDLBDL2.7
BDL50Trichloroelhylene BDLBD. 3.392J l,¡A1.49J.82J 13.89.36Ì\lA BDL1.42JBDLBDL
BDL50Toluene BDLBDL BDLBDL l'lABDLBDL BDLBDLl\lA BDLBDLBDLBDI-

3.13.24)50 BDL .84J2.711.36J l'lABDL 75J10.79NA BDL3.49JBDL
t-1 BDLBDL50 BDL BDLBDLBD- l.lAMBDL BDLBDLBDL BDLBDLBD.
trans-1 BDLBDL2 BDLBDL BDLBDL l.lAl'¡ABI BDLBDLBDLBDL BDLBDL

50o-Xylene BDLBDL BDLBDL BO-BDLBDL l']At'lA BDLBDLBDLBDL BDLBO_
50Methylene Chloride BDLBDL BDLBDL BDL2.098JBDL 2.45BJt.lAl\lA BDL2.568JBOL BDLADL
50m,pXylene BDLBDL BDLBD- BDLBDLBDL BO_MM BDLBDLBDLBD- BDL

BDL50Benzene BO- BDLBDLBDL BOLBDI. BDLl\lAl'¡A BDLBDI-BDLBDLBDI-
BDL100*Dibromochloromethane BDLBD- BDLBDL l'lABDLBO_ BDLBDLM BDLBDLBDLBD.

cis-1,2-Dichloroethylene BTLBDL50 .61J BDLBDLBDL l\lABDL BDL8.62BDLNA .52JBDL.52J
cis-1 BDLBÐL2 BDL BDLBDLBD. ¡lAl\lABDi- BDLBDI.BOL BDLBDLBO-
Chloroform BU_BDL100* BDLBDL BDLBDL 1.lAl\lA1.55J BDLBDLBDI- BDLBDLBD.

50Chlorobenzene BDLBDL BDLBDL BDLBU_ l\lAl'lABDL BtLBDLBDLADL BO-BO_
50Carbon Tetrachloride BDLBDL BO-BDL BD{.BDLBDL BtLl.lAl\lA BDLBDLBDL BOLBDI-
50Bromobrm BDLBDL BDLBDL BDLBDLBDL BDLl\lA1\lA BDLBDLBDLBU- BDL

BDL100*Bromod¡chloromethane BDL BDLBDLBDL BDLBDL BDLl']Al\lA BDLBDLBDLBDI- BDL
BDL5Benzene BDLBD- BDLBDI. ¡\¡ABDLBDL BDLBDLÌ,lA BDLBOLBDLBDL
BDL50'1,¿f-Dichlorobenzene BDLBD- BD{-BDL l\1ABDI-BI BDLBDLÌ.lA BDLBDLBDLBDL

1
BDL IBDL5 BDL BDLBDL l\lABDLBDL BDLBDLl\]A BDLBDLBDLBDI-

1 ,1-Dichloroethene BDL IBDL5 BDL BDLBDLBO_ l..lABDL BDLBDLBDLNA BDLBDLBD-
I ,1-Dichloroethane BrL IBDL50 BDL 3.66JBDL.55J l'¡Al.]A5.65 BDL2.721.27J BDLBDLBDL

501, 1, 2-Trichloroethane Bu- IBDL BDLBDL BDLBDL l.1At.lA.7'tJ BDLBDLBDI. BDLBDLADL

Sample
Per Year

for Onê

\ /ell

50112-Tdchloro-112{ff luo roetheno BO-BDL BDLBDL 1.11J.5&JBD. BDLNAM BDLBDLBDL BDLBDL
501, 1, 1-Trichloroethanè BDLBI BDLBDLBDL BDLBDL BDLt\lAl\1A BDLBDLBDLBDL BDL

BDL501, l, 1,2-Tetrachloroethane BDL BDLBDLBD. l\lABDLBDL Bt-BDI-1']A BIBDLBÐLBDL
'tot3t13 10t11134t16t1310t21t13 10t31t134t10t13 10t15t134t'tot1310t2t134t11t13 10t21t134t16113
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u)

PUREX SITE

CLEANUP CRITERIA (Groundwater Condition) vs. VOC's 2013
VOLA.IILE

Bu--Belowdêtectionl¡ritsB-Anavted€tecledinassociatedl,lêthodBhnkAllrosultsinppb
t - Sumof lhese four coÍpounds shal not excaed 100 ppb

TVOC 23.50.0100 0.00.00.0 0.00.0 t0¡.012.90.0 0.0¡18.96.4 0.00.00.0
5Chloride BDL4.18BDL BDLBDLBDL 8DLBDL r0.t3.15JBDLBDL BDLBDLBDL BDL

BDL50Trichloroethylene 74JSDL4 BDLBDLSDL t00't2.9BDL ¡f.03.67J BDLBDLBDLBDL
Toluene BDLBDL50 BOLBDLBDL BDLBDLBDL BDLBDL BTLBDLBDLBDL BOLBDL

I _06J50 .63JBDL2,71 BDLBDL BDLBDLBD{- 3.27JBDL.75J BDLBDLBDL BDL
t-1,2 Dichloroethylene BDLBDL50 BDLBDLBDL BDLBDL BDLBDLBDL BDLBDLBDL BDLBDLBDL

2trans-1 BDLBDLBDL BDLBDLBÐL BDLBOL BDLBDLBDL BDLBDLBDL BDLBDL
BDL50 BDLBDLBDL BDLBDLBDL BDLBDL BDLBDLBDL BDLBDLBDLBDL

Chloride BDLBDL50 BDLBDLBDL BDLBDL BDLSDLBDL BDLBDLBDL BDLBDLBDL
50m,ÞXylene BDLBDLBDL BDLBDLBDL BDLBDLBDL BDLBDL BDLBDLBDLBDL BDL

Benzene BDLSDL50 BDLBDL BDLBDLBDL BDLBDLBDL BDLBDL BDLBDLBOLBDL
100'D¡bromochloromethane BDLBDLBDL BDLBDL BOLBDLBDL BOLBDLBDL BDLBDLBDL BDLBDL

2.54J50 BDLBOL12,6 BDLBDL BDLBDLBDL 34.16.4BDL BDLBDLBDL BDL
c¡s-1, &Dichloropropene BDLBDL2 BDLBDLBDL BDLBDL BDLBDLBDL BDL8DLBDL BDLBDLBDL

100.Chloroform BDLBDLBOL BDLBDLBDL BDLBDL BDLBDLBDL BDLBDLBDL BDLBDL
BDL50chlorobenzene BDLBDLBDL BDLBDLBDL BDLBDL BDLBDLBDL 8DLBDLBDLBDL

Carbon Tetrachloride BDLBDL50 BDLBDLBDL BDLBDL BDLBDLBDL BDLBDLBDL BDLBDLBDL
BDL100*Bromoform BDLBDLBDL BDLBDL BDLBDLBDL BDLBDLBDL BDLBDLBDL BDL

Bromodichloromethane BDLBDL100. BDLBDL BDLBDLBDL BDLBOLBDL BDLBDLBDL BOLBDLBOL
5Benzene BDLBOLBDL BDLBDL BDLBDLBDL BDLBDLBDL BDLBDLBDL BDLBDL

BDL501,+Dichlorobenzene BDLBD{-BDL BDLBDL BDLBDLBDL 1.26JBDLBDL BDLBDL.62JBDL
1 ,2-D¡chloroethane BDLBDL5 BDLBDLBDL BDLBDL BDLBOLBOL BDLBDLBDL BDLBDLBDL

51,1-Dichloroethene BDLBDLBDL BDLBDLBDL BDLBDL BDLBDLBDL BDLBDLBDL.68J BDL
BDL501.1-D¡chloroethane BDI-BDL1.03J BDLBDLBDL BDLBDL 2.24J.91JBDL 1.35J1.79JBDLBDL

501,1,2-Trichloroethane BDLBDLBDL BDLBDL BDLBDLBDL BDLBDLBDL BDLBDLBDL BDLBDL
BDL501,1,2-Tdchloro-112idluoro €thanô BDLBOLBDL BDLBDL BDLBDLBDL BDLBDLBDL BDLBDLBD{-BDL

1,1,1-Trichloroethane BDLBDL50 BDLBDLBDL BDLBDL BDLBDL BDLBDLBDL BDLBDLBDL
501, 1, 1,2-Tetrachloroethane BDLBDLBDL BDLBDLBDL BDLBDL BDLBDLBDL BDLBDLBDLBDL BDL

4t17t13'tot3t13.t17t13 10t4t134t16t1310t8t13 10t4t134t16t13 4t17113 11t6t134t24t1311116113 13
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Þ

PUREX SITE

CLEANUP CRITERIA (Groundwater Condition) vs' VOC's 2013
COMPOUNDS

EDL - Below dotôcfþn lfih B - Anavte detêcted ¡n æsoc¡ated illethod Elank Al ¡6ultô in ppb '- Sumof th6etour ôotrpound6 shal not exceed 100 ppb.
woc 117.00.0l7j395.5100 0.0IICô0.0 0.00.00.00.0 0.00.00.00.0 0.00.0

11.316.5J5V¡nyl Chloride 1.03JBDL 1..lA

50Trichlorcethyl€ne 4.7820,628.3 6.6 l.¡A

BDL.5SJBil60Toluene

¿15.550TetEchloroêthylene ll.974.049
t.¡A

t.'1,2 D¡chloþethylen6 BDLBt)-BDL50
l.lA

BDLSDL2tEns-1,3 DichlorcprcPêne BDL
t.lA

50ÞXylono BDLBDLBDL
l\]A

BCL47.68J50Chloride BDL
t¡A

BÐL50m,ÈXylene BDLBU-
M

Ethyl Benzene BDLBttBDL50
l.A

BDLADL100'D¡brcmochlorcm€thane BDL
}.¡A

50cisl,2-D¡chlomthylene 6.77¡3BDL 3.11 l.¡A

BOLBOL2cis-1, !Dichloropmpene BDL
l.¡A

100'Chloþbm BOLBDLBDL 1.09J l.¡A

BIBOL50Chlorcbenzênê BOL
1.lA

BDL60carbon TetEchloride BDLBDL
l.lA

100.Bromobrm BDLBDLBDL
t¡A

Bd-BDLt00'Bromod¡chlorcmethan€ BDL
l.lA

BÐL5Bênz€ne BIBDL
l.¡A

1,4-Dichlorcbenz6ne BDL1.1 5JBDL50
l\¡A

BDLBDL51,2-D¡chlomthane BDL
l.]A

10.251,1-D¡chlomthene 6.43.56 7La ¡A
5.8111.5501 , 1 -D¡chlorcethan6 2.815.1

l'lA
BOL501,1,2-Trichlomthano BIBOL

-

l.lA
112-TlcM þ.112{dtu môlhånê BOLaIBDL50 9.38 l\¡A

BOLBDL501,1,'l-Trichlorcethane 8.921.95 t{A

sampl€
PêrYear

for One

Well

sample
PerYoar

woll
Scheduled

for One

501, 1,1,2-TetEchloroethane BOLBd-Bù l\lA

10t /t134t10t13
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PUREX SITE

CLEANUP CRITERIA (Groundwater Condition) vs. VOC's 2014
VOLATILE ORGANICS COMPOUNIIS

o\

BOL - Beþw detect¡on l¡nits B- Analyte detect€d in assoc¡ated [¡othod Blank Al results ¡n ppb '- Sum of thsse four coñpounds shall not exceed '100 ppb.
TVOC 1ß605.6100 0.000.0 0.036.00 0.00.00.0 úe018.05.7t6.l 63.0

135Chloride BDi-BDLt0 BDLBDLBDL BDLBDL BDLBDLBDL BDLBDLBDL
Trichloroethylene l06'50 BDLBDLBDL l3BÐL BDLBO_BDL 27.OBDi-5,711,0 19,0

BDL5{)Toluene BDLBDLBDL BDLBDLBDL BDLBDL BDLBDLBDL BDLBDLBDL
50Tetrachloroethylene BDL211m BDLBDLBDL Bù BDLBÐLBDLBDL BDL¡15.018BDL

BDL50t-1,2 BDLBDLBDL BDLBDLBDL BDLBDL BDLBDLBDL BDLBDLBDL
2trans-1, &Dichloropropene BD{-BDLBDL BDLBDL BDLBDL BDLBDLBDI-BDL BDLBDLBDLBDL

BDL50o-Xylene BDLBDL8DL BDLBDLBDL BDLBDL BDLBDLBDL BDLBDLBDL
50Methylene Chloride BDLBDLBDL BDLBDLBDL BDL BDLBDLBDLBDL BDLBDLBDLBDL

BDLBDL50m,Þ)Vlene BDLBDL BDLBDLBDL BDLBDL BÐLBDLBDLBDL BDLBDL
50Ethyl Benzene BDLBDLBDL BDLBDL BDLBDL BDLBDLBOL BDLBDLBDLBDLBDL

BDLBDLr00*Dibromochloromethane BDL8DL BDLBDLBDL BDLBDL BDLBDLBDLBDL BDLBDL
50c¡s-1, 2-D¡chloroethylene BDL85¡llO BDLBDLBDL BD{-23 5.1BDLBDL 4.O7¡0.0BDLBD{-

BDL2cisl, BDLBDLBDL BDLBDLBDL BDLBDL BDLBDLBDLBDL BDLBDL
100*chloroform BDLBDLBDL BDLBDLBDL BDLBDL BDLBDLBDL BDLBDLBDLBDL

BDL50Chlorobenzene BDLBD-BDL BDLBDLBDL BDLBDL BDLBDLBDLBD{- BDLBDL
5(tCarbon Tetrachloride BDLBDLBDL BDLBDLBDL BDLBDL BDLBDLBDL BDLBDLBDLBDL

BD{.100*Bromoform BDLBDLBDL BDLBDLBDL BDLBDL BDLBDLBDL BDLBDLBDL
100*Bromodichloromethane BDLBDLBDL BD{.BDL BDLBDL BDLBDLBDL BDLBDLBDLBDL BDL

BDLBDL5Benzene BDLBDL BDLBDLBDL BDLBDL BDLBDLBDLBDL BDLBDL
501,¡l-Dichlorobenzene BDLBDLBD{- BDLBDLBDL BDLBDL BDLBDLBDL BDLBDLBDLBDL

BDL51,2-Dichloroethane BDLBD-BDL BDLBDLBDL BDLBDL BDLBDLBDL BDLBDLBDL
51,1-Dichloro€thene BDLBDLBDL BDLBDL BDLBDL BDLBD{-BDLBDL BDLBDLBDL BDL

5.5501,1-Dichloroethane BDLBDLBDL BDLBDLBDL BDLBDL BOLBDLBDL BDLBt_BDL
501, 1, 2-Trichloroethane BDLBDLBDL BOLBDL BDLBDL BDLBDLBDL BDLBDLBDLBDL BDL

BDL50112-Trichlo ro-112lrif luo ro ethane BD{.BDLBDL BDLBDLBDL BDLBDL BDLBDLBDL BDLBD.BDL
501, 1, 1-Trichloroethane BDLBDLBDL BDLBDL BDLBDL BDLBDLBDLBDL BDLBDLBDLBDL

BDLB0-5{l1, 1,2,2-1 elr achloroethane BDLBDL BDLBDLBDL BD{-BDL BDLBDLBDLBDL BDLBDL
12,5t145t7t14 4t23t14't0t20t144116114 5t7t14't1t21114 4t16t',\410t20t144t16114 11t21t144t23t14't0t20114 1113114
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\¡

PUREX SITE

CLEANUP CRITERIA (Groundwater Condition) vs. VOC's 2014
VOI.A'IILE COMPOUNf¡S

B- Analyte detected ¡n assoc¡atêd f\ilethod Blank All results ¡n ppb '- Sum of these tour corpounds shall not exceed 100 ppb.
BtL - B€low detect¡on lir¡ts

0.00.0100woc 0.00.0 0.00.00.00.0 11.00.00.0 0.00.00.00.019.5
BDLBDL5Chloride BDL BDLBOLBDLBDL BDLl'¡Al.]A BDLBDLBU_BDI-BDL
BDLBDL50 BDLBDL BDLBOLBDL 't4't1l.lAl.lA BDLBDI-BDLBDL

Toluene BDLBDL50 BOLBDL BDLBDLBD- BDLBDLl\lAl.lA BDLBO_BDI-BDL
BDLBDL50 BDLBDL BDLBDLBDL BDLBt)_M¡lA BDLBD-BDLBDL

t-1,2 BDLBDL50 BDLBDL BDLBD-BDL BDLBDLl\lAt.lA BDLBDLBDLBU-
trans-1 BDLBDL2 BD{.BDL BDLBOLBDL BDLBDI-l'lA¡lA BDLB0_BDLBO_

BD{-BOL50 BDLBDL BDLBDLBD- BDLBDLl\lAl'lA BDLBDLBDLBDI-
Chloride BDLBDL50 BDLBDLBDL NABDLBDL BDLBDLl\lA BDLBDLBOLBD-

50 BDLBDL BDLBDL NABDi-BDLBDL BDLBDL1\lA BDLBDLBDL8DL
50Ethyl Benzene BDLBO_ BDLBDLBDL l\¡ABDLBDL BDI.BI)-BDLl\lA BDLBDLBDL

100*Dibromochloromelhane BDLBDL BDLBDLBTL l'lABDLBDL BCLBDi-BDI-l'¡A BDLBO_BDL
50c¡s-l BDLBDL BDLBDLBDL l.lABDLBDL BD-5.5BDLl.lA BDLBDLBDL
2cis-1 BDLBDL BDLSDLBDL l.lABDLBDi- BDLBDLl\lA BOLBDLBDLBO-

100'Chloroform BDLBDI- BDLBDLBtL 1\lABDLBDI- BO-BDLBDLM BDLBDLBDI-
50Chlorobenzene BDI-BDL BDLBDLBDL I\lABDLBDL BD-BDLBDLt\lA BDLBDLBDL
50carbon Telrachloride BDLBDL BOLBDLBDL l.lABDLBDL BDLBDLBDLl\lA BDLBDLBO-
50Bromoform BDLBD. BDLBDLBt)- l\ABDLBDI- BD{-BDLBDLl\lA BDLBDLBDL

100.Bromod¡chloromethane BD-BD- BDLBDLBD. l\lABDLBDL BDLBDLBDLl.lA BDLBÐLBDL
5Benzene BDLBDL BDLBDLBDL Ml.lABDLBDL BDLBDLBDLBDL BU_BDL
501 ,4-Dichlorobenzene BDLBD. BDLBDLBDL l\lAl\lABDLBD. BDI.BDLBDLBDL BDLBDL
51,2-D¡chloroethane BDLBD. BDLBDLBD- l\lAl\lABDI-BD. BDI-BDLBDLBDL BDLBDL
51 ,1-Dichloroethene BDLBDL BDLBDLBDL l\Al.lABDLBDL BU_BO-BDL BDLBDLBDL

BDL501 ,'l-Dichloroethane BDi-BDL BDLBDL l\¡At'lABDLBD. BDLBO_BDLBDL BDLBU-
BDL501, 1,2-Trichloroethane BùBDL BDLBDL l.¡Al.lABDLBDI- BDI-BDLBDLBDL BDLBU-

Samplâ
Per Yoãr

for One

Woll

BDL50112-Tdchlo ro-112-tdfluo ¡o6thans BDLBDL BDLBDLBDL l'lAMBDL BOLBDLBD{-BDL BDLBDL
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PUREX SITE

CLEANUP CRITERIA (Groundwater Condition) vs. VOC's 2014
VOI.ATLE ORGANICS COMPOUNDS
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PUREX SITE

CLEANUP CRITERIA (Groundwater Condition) vs. VOC's 20'14

\o
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Unner v Groundwater Conditions

The potentiometric surface for the Upper Magotþ portion of the aquifer in the vicinity of the

Purex site (figure 2) has been prepared using previously collected water level measurements

from all available county monitoring wells. Review of the contours prepared for this portion of
the aquifer indicates that the overall direction of groundwater flow remains from north-northeast

to south-southeast. There are no observable effects created by pumpage from recovery wells in

the area. Aerial plots of total volatile organic compound (TVOC) concentrations (> l0 ppb),

prepared for the study area from the 2014 monitoring well sampling results, agree with
previously generated TVOC maps and reveal a single naffow contiguous dissolved-phase VOC

plu-. with TVOC concentrations ranging up to 146 ppb. The plume originates from offsite

,ourræ located upgradient and northeast of the former Purex site and its source area- The

southern extent of the dissolved-phase VOC plume is at monitoring well W-31lR.

Of the twenty-seven(27) semi-annual monitoring wells where groundwater is sampled, nineteen

(19) wells tra¿ 1VOC concentrations ranging from below detection limit (BDL) to 10 ppb for

UotÍr ZOt+ sampling events and six (6) wells had at least one sampling event where its TVOC

concentration was greater than 10 ppb but less than the site specific cleanup guideline of 100

ppb. The cleanup guid.lin.r for total VOC's in groundwater were exceeded at one monitoring

well location in the Fall2014 sampling round; W-234 (126 ppb) an Upper Glacial well-

Historically, varying levels of VOCs have been observed to the south beyond the known extent

of the former Purex plume in the vicinity of monitoring wells MW-31lR, M\M-367 and 368. In

2014 these wells haá TVOC concentrations ranging from BDL to 146 ppb. This contamination

is believed to be associated with the former operation of a closed loop cooling system in the

vicinity of 50 Charles Lindbergh Blvd. NYSDEC records indicate that two heating and cooling

wells, Ñ-tOOge and N-10087 operated in the parking lot of the Reckson Building (50 Charles

Lindbergh Blvd). These wells ãre approximately 900 feet southeast of Purex monitoring well

W-311R. Any VOCs that might have been captured by these wells could be introduced to this

portion of the aquifer during iecharge. During the2014 sampling rounds groundwater collected

from monitoring well W-3LlR was found to contain up to three (3) VOCs; however only one,

cis-1,2-Dichlorõethene Qa ppb) exceeded its site specific cleanup guideline of 50 ppb.

Historically, dichlorodinouió-"thane has also been detected in groundwater samples collected

from this well and W-368. This compound is not common to the Purex plume and is a form of
Freon that can be linked to cooling system operation.
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ln20l2,the MFGRP completed its twenty-second year of treatment. To illustrate the progress

made in obtaining the site's clean-up objectives since the treatrnent system was turned off on

April 10, z}l2,historical sampling results from wells located within the Upper Magotþ portion

of th. offsite plume that still exhibit measurable levels of contamination in 2014 ate summarized

in the following table:

Historical High TVOC's

Concentration Date

23,000 ppb 5122190

34,600 ppb 7120189

22,756 ppb ll5l95

32,780 ppb 10126195

7,870 ppb 10125/95

23,814 ppb 10126195

11,411 ppb 7129/93

2014 Concentration

Review of the data presented indicates that the Upper Magotþ Remediation has essentially been

completed at the MÈGRp site with all wells exhibiting historically high TVoC levels currently

below the Water Condition guidance value of 100 ppb. The current aerial extent and the

remaining levels of contamination down gradient of the MFGRP site reflect the sporadic

o""urr"nð, and low concentrations associated with volatile organic contamination from other up

gradient source(s).

Lower v Groundwater Conditions

The potentiometric surface for the Lower Magotþ portion of the aquifer in the vicinþ of the

purex and Old Roosevelt Field sites (f,rgure 3) has been prepared using water level measurements

collected from all available federal (EPA) and county monitoring wells. Review of the contours

prepared for this portion of the aquifer indicates that the overall direction of groundwater flow is

from north-northèast to south-southeast. The tighter spacing of the contours which is indicative

of an increased groundwater flow gradient in the vicinity of the newly installed Extraction Wells

for the Old Roosevelt Field Site (located in the northwest corner of the figure) and in the

southeast corner of the figure near Town of Hempstead Public Supply wells; N-08474 and N-

08475.

Monitorine Well

302

31lR

37r

380

381

383

234

16 ppb

63 ppb

o ppb

45 ppb

o ppb

77 ppb

126 ppb
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Groundwater conditions in the Lower Magothy portion of the aquifer downgradient of the former
Purex site can also be examined using the semi-annual groundwater data collected in20l4.
There are four Lower Magotþ downgradient wells which were sampled during this period; W-
402,W-405, W-435, and W-461. TVOC concentrations in groundwater samples collected from
these wells are very low and below all groundwater guidance values. Four wells exhibited
concentrations below detectable limits for both the spring and fall sampling events. A single
groundwater monitoring well W-435, had a TVOC of 36 ppb during the spring sampling event.

There are also six upgradient monitoring well clusters with monitoring wells screened within this
deeper interval including Nassau County Groundwater Monitoring Well Network wells N-
97 13 lx-l 57, N -97 7 9 lx-l 64 and N- I 00 1 9.

Two of the six upgradient wells are located to the north and east of the original Purex source area

along Quentin Roosevelt Blvd. and at the corner of Quentin Roosevelt Blvd. and Commercial
Ave. These two monitoring wells located northeast of the Purex Source Area exhibited much

higher TVOC concentrations than the other monitoring downgradient monitoring wells. Lower
Magothy monitoring well N-97131X-I57 had a TVOC concentration of 119 ppb in groundwater

with74 ppb of 1,1 Dichloroethene, while Lower Magotþ well N-9779/X-164 had a TVOC
concentration in groundwater of 1 80 ppb, including 49 ppb of I ,l Dichloroethene and I 10 ppb of
Tetrachloroetþlene.

The four other upgradient wells N-10019, MW-ls, MW-2s and MW-3s, (three of which were

installed as part of the "Old Roosevelt Field" site investigation) were sampled by CDM for the

USEPA in November 2014. The results of this sampling event are still pending.

Rewiew o rrent Corrective MeasuresfCu
Source Area Groundwqter Recovery and Treatment

As described in the CMWP, the 2011 Periodic Review Report (PRR) contains the results of a re-

evaluation of Source Area groundwater conditions at the former Purex / Mitchel Field site. A
total of eleven (11) groundwater monitoring wells located both inside and outside the slurry wall
were located and sampled between February 17 andMay 2,2012 for the presence of volatile
organic compounds. The TVOC concentrations observed both within the containment area and

ouiside and Èelow the containment area support the County's position that remediation of the

source area is essentially complete. Following the most recent review of source area conditions,

the remaining VOC's within the source area appeff to be contained and hydraulically isolated by

the slurry wall which can be considered an effective remedy. As such, there is no technical

reason to resume pumping the original recovery wells within the containment area.

Plume Area Groundtv ater

Review of offsite groundwater quality in comparison to the Water Condition established in the

Consent Order for the wells sampled as part of the monitoring program, indicate that individual
compound and TVOC concentrations in those monitoring wells located in the Upper Magotþ
portion of the down gradient Purex Plume have met the Water Condition specified in the cleanup

criteria for the site or have met statistical criteria for closure.
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TVOC concentrations in monitoring wells located in the lower portion of the Magotþ aquifer
have met the Water Conditions specified in the cleanup criteria for the site.

Review of Remediation Criteria

Nassau County procured the services of Malcolm Pirnie, Inc, the Water Division of ARCADIS
U.S.,Inc. (ARCADIS) to review the groundwater analytical data and complete an evaluation of
the Remediation Criteria developed for the MFPGRF as part of the 1985 Consent Order. The

Remediation Criteria, which is provided in Appendix A, details the conditions under which an

extraction or monitoring well can be shut down or abandoned. The results of ARCADIS'
evaluation are provided in Appendix B and summarized below.

VOC concentrations at each monitoring well have remained below the Water Condition of 100

parts per billion (ppb) total VOCs since 2006, with the exception of the April 2013 and April and

December 2014 results from W-234 (upper glacial well) and the October 2013 result from W-
378. The following individual VOCs at the listed wells were present in groundwater sampled

from monitoring well network wells since 20lt atconcentrations exceeding the respective Water
Condition:

o Cis-1,2-dichloroethene (cis-1,2-DCE), tetrachrolorethene (PCE), trichloroethene (TCE),

and vinyl chloride (VC) at W-234
o l,l-dichloroethene (1,1-DCE) and cis-l,2-DCE at W-31lR
o VC atW-372
. TCE at W-378
. VC at 380
o 1,1-DCE, cis-l,2-DCE, and VC at W-383

The detected concentrations in three of these cases (cis- 1,2-DCE and VC at W -372, and cis- I ,2-
DCE at W-3S3) have only exceeded the respective Water Condition in one sample collected in
the past 8 years. As shown in the following table, only five VOCs (TCE, PCE, 1,I-DCE, cis-I,2-
DCE, and VC) are detected in groundwater sampled from wells associate with the Purex site.

According to the Remediation Criteria, an extraction or purge well may be shut down if either
the first or second criterion of the Remediation Criteria is met. As explained in Appendix B, the

second criterion is satisfied for I I of the 12 Water Condition exceedances when evaluating
current (2014) groundwater analytical data. The Remediation Criteria were also met at the time
the remedial system was shut off in April 2012.
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Review of Groundwater VOC Analytical Data

Purex Site at Mitchel Field
East Garden CitY, New York
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4.0 ConclusionsandRecommendations

The original remedy (pump and treat used in combination with soil flushing and impermeable

barriers) selected for the site in 1985 has proven to be highly effective. Levels of TVOCs have

been significantly reduced in groundwater, unsaturated soils have been remediated and hydraulic
control within the containment area is maintained. The remedy for the source (a slurry
containment wall) has been effective. The containment (source) area does not appear to be a

continuing source of VOCs to downgradient areas. The remedial system operated from 1990 to
2012 andwas successful at lowering groundwater VOC concentrations to the limits of technical
feasibility, often by as much as four orders of magnitude þ99.9% reduction at several wells).

Groundwater concentrations at several wells have decreased from the dozens of parts per million
20 years ago to the low parts per billion currently. Groundwater VOC concentrations do not

exceed the respective Water Condition at monitoring wells located within 1000 feet

downgradient of the source area. The twenty lwo (22) years of treatment have eliminated TVOC
contamination from the Upper Gløcial portion of the offsite plume and have reduced volatile
organic concentrations in the Upper Møgothy portion of the offsite plume to levels below the

Water Condition established in the remedial criteria section of the original Consent Judgment at

most monitoring and recovery well locations. Those wells where VOC groundwater

concentrations exceed the \Mater Condition have stabilized and appear to have been impacted by

other cont¿minated sites. Contamination inthe Lower Magothy portion of the aquifer is confined

to a single well location and appears to have been impacted by other industrial source(s).

Overall, the intent and objectives of the Consent Order have been met. The Total VOC

concentrations ìn groundwøter at the offsite monitoring well localions ate below the value

speciJìed (100 ppb) ín the Wøter Condition or have met statistical uiteriøfor closure. The

source area contamination has been reduced significantly and controlled by the remedial program

defined in the Consent Order. There is a concern on behalf of the County that numerous sources

of volatile organics (including Old Roosevelt Field) are contributing to the overall extent of
contamination in the area and should be investigated further by a regulatory agency.

Additionally, the remaining VOCs and source øreu grovndwater conditions have been re-

evaluated and with NYSDEC approval the County would like to consider the existing slurry wall

and its underlying clay as an acceptable remedy when combined with a revised sampling

program.

The County believes that with the exception of the Source Area, the requirements for site

closure have been achieved because the offsite wells are below the site speciftc Water

Condition or have met statistical criteria for closure. The treatment plant equipment, offsite

piping and recovery wells have all reached the end of their useful life and were deactivated in

April2012. The capital costs to restart the remedial system would be significant. The County

does not believe such an investment is warranted. The County would like to initiate discussions

with NYSDEC on the creation of a revised groundwater sampling program, with a reduced

number of downgradient wells to be monitored at a reduced frequency.
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Remediation Criteria



Appendix E

REMEDIATION CRITERIA

Shutdown at any one or more of üre e¡<traction or purge wells shafÍ occur when

the "Remediation Criteria'are met. The Remediation Criteria are met when

either condition described below is met:

1. The Water Condition set forth in Table 3 is met for three consecutfue

months, in accordance with the following methodology:

(a) Samples taken from the extraction or purge well and related

monitoring wells will be analyzed and the data vrdll be statistically

evaluated to determine the concentrations fur individualcompounds

and TotalVolatile Organic Compounds. lf there is no statistically

significant difference between the data and the Water Condition at
the 95 percent confidence limit (using '1" statistics) then the

extraction or purge well may be shut down. ln the event that the

analysis of the extraction or purge well data meets the Water

Condition and the related monitoring welts do not, the extraction or
purge well may be shut down and the Remedial systern adjusted

as appropriate. The rreed for the installation of additional ext¡:action

or purge wells will be assessed on the basis of whetheradditional

wells are necessary to affect the areas which are contaminated with

chemicals attributable to the Property.

2. The "Zero Slope Condition" is met as follows: when the slope of the curve

of the concentrations of the chemicals listed in Table 2 and TotalVolatile

Organic Compounds, as calculated is deemed zero. The determination of
said concentration shall be made on a welþby-well basis at all pertinent

extraction, purge, and monitoring wells within the containment area or
within the ofËite area. The determination of whether there is a zero slope

shallbe made as follows:

(a) Samples shall be taken atthe locations and frequencies stated in

the Monitoring Plan.



(b) The data collected over the preceding twelve (12) month period will

be examined and the concenfation values for the individual

compounds and the TotalVolatile Organic Compounds and the

assodated confidence limits will be computed and plotted.

(c) lf the curve suggested by these data points is linear, then a straight

line using least squares regression modelshall be fitted to the data

and the slope of the fitted line shall be considered as the estimated

slope for purposes of this paragraph.

(d) lf the data points suggest a non{inear form, then an exponential

curve using a least squares regression modelshallbe fitted to the

data. The estimated slope for purposes of this paragraph shallbe

the first derivative of the curye at a value of time halfway between

the dates of the lasttwo sample points.

(e) The estimated slope shall be deemed to be zero if:

1) that slope is less than or equal to zero and greater than or

equalto negatlve 30 ppb/year; and

2') the rate of change of that slope is equal to zero or indicates

a continuously decreasing concentration.

(f) If the mean concentration in a well is less than or equalto 200 ppb,

and the procedure defined above results in a positive slope, then

the 95 percent confidence interval shall be calculated for the slope

of the regression line; if azelo slope is within this confidence

interval, then the estimated slope shall be deemed to be zero.

(g) The oonæntration at a well shall be deemed to meet the Zero

Slope Condition if the estimated slope is deemed to be zero.

Data showing contamination that can statistically be demonstrated as not

attributable to the original Purex Properly may be excluded from the data

evaluation used to determine whether the Remediation Criteria has been met

This exclusbn shall be made upon confirmatû¡n of a nonfroperty source.



Benzene
Toluene
Xylene
Trichloroethene
Tet¡:achloroethene
1,1-Dichloroethene
cis- 1,2-D ich loroethene
trans-1,2-Dichloroethene
tans-1, 3-Dichloropropen e
cis-1,3-Dich loropropene
Methylene Chloride
Chloroform
1,1,2-T richlo roeth a n e
1,2-Dichloroethane
1,1,2,2-T etrach lo roethane
1, 1, 1 -Trichforoethane
1, 1,2-Trich |c¡ro-I,2,2-lnfl uoroethane
Bromodichloromethane
Dibromochloromethane
Bromoform
1,1-Dichloroethane
Carbon Tetrachloride
1,4-Dichlorobenzene
VinylChloride
Chlorobenzene
Ethyl Benzene

Table 3

Water G-ondition

Parameter Concentration

5
50
50
50
50

5
50
50
2
2

50
100*
50

5
50
50
50

100*
100*
100*
50
50
50

5
50
50

TotalCompounds 100

NOTES:

(f ) ConcentmtÍons in ug/1 (micrograms/liter), parts per biltion.

(21 Sum of these four compounds shall not exceed 100 ug/1. (*)

(3) Totalcompounds are defined as the sum of allttre compounds
listed above.

(4) As setforth in Appendix c, section 6, the methodologies to be used
are EPA methods 624 and 625. Any analyte not fuund in
concentrations at or above the method's detectíon limit shall be
deerned to meet the Water Condition.



Appendix B
Evaluation of Purex Remediation Criteria



NARCADIS ARCADIS of New York, lnc.

MEMO

To: Copies:

Bruce Nelson (ARCADIS)Michael Flaherty (Nassau County)

From:

Mark Flusche (ARCADIS)

Dale: ARCADIS Project No.:

00726616.0001March 30, 2015

Subject:

Evaluation of Purex Remediation Criteria
NYSDEC Site No. 130014

Remediation Criteria Evaluation Tasks

At the request of Nassau County, ARCADIS of New York, lnc. (ARCADIS) completed an evaluation of the
Remediation Criteria developed for the MFPGRF as part of the 1985 Consent Order. ARCADIS has:

. Reviewed the 2009 and2011 Periodic Review Reports and the 2003 Groundwater Monitoring
Report prepared by Woodard and Curran;

o Reviewed historicaland current (through 2014) groundwaterVOC analyticaldata;

¡ Reviewed Remediation Criteria established for the site (Consent OrderAppendix E);

. Compared groundwater concentrations at wells associated with the site to site-specific Water
Conditions provided in the Consent Order; and

r Performed the statistical analysis described in the Consent Order for all wells where concentrations
currently exceed the respective Water Conditions.

855 Route 146

Su¡te 210

Clifton Park

New York 12065

Tel 518 250 7300

Fax 518 250 7301
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ARCADIS

Summary of Data Review and Statistical Evaluation Results

The wells with groundwater containing VOCs at concentrations greater than the corresponding Water

Condition are shown on Figure 1. The 25 wells in the monitoring well network were included in the

following evaluation. As such, data from upgradient and source area wells contained within the slurry wall

were not evaluated.

The containment (source) area does not appear to be a continuing source of VOCs to downgradient areas

because elevated concentrations of VOCs are not present in groundwater in the Upper Magothy within

1 ,000 feet downgradient of the source area (Figure 1). As such, the containment slurry wall is an effective

remedy for the source area. VOC concentrations at each monitoring well have remained below the Water

Condition of 100 parts per billion (ppb) total VOCs since 2006, with the exception of the April 2013 and

April and December 2014 results from W-234 (upper glacial well) and the October 2013 result from W-

378. The following individual VOCs at the listed wells were present in groundwater sampled from

monitoring well network wells since 2011 at concentrations exceeding the respective Water Condition:

. Cis-1,2-dichloroethene (cis-1,2-DCE), tetrachrolorethene (PCE), trichloroethene (TCE), and vinyl

chloride (VC) atW-234

. 1,1-dichloroethene (1,1-DCE) and cis-1,2-DCE atW-311R

. VC alW-372

. TCE atW-378

¡ VC at 380

. 1,1-DCE, cis-1 ,2-DCE, and VC at W-383

The detected concentrations in three of these cases (cis-1,2-DCE and VC atW-372, and cis-1 ,2-DCE at

W-383) have only exceeded the respective Water Condition in one sample collected in the past 8

years. A summary of the I , 1-DCE, cis-1 ,2-DCE, PCE, TCE, and VC concentrations at these wells in

groundwater sampled since 2002 is provided in Table 1.

Appendix E (Remediation Criteria) to the Consent Order assumes that groundwater samples would be

collected monthly. Nassau County has, with the concurrence of the NYSDEC, been sampling semi-

annually since 2004. As such, the methodology described in Consent Order Appendix E cannot be

precisely followed. lnstead, groundwater analytical data from the most recent l2 sampling events over 6 to

8 years were evaluated for individualVOCs at wells with concentrations exceeding a respective Water

Condition. The following summarizes a statistical evaluation showing that the Remediation Criteria are

currently met and were also met at the time the remedial system was shut down in April2012.
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ARCADlS

According to the Remediation Criteria, an extraction or purge well may be shut down if either the first or
second criterion is met. The fìrst criterion is not met because the 95 percent confidence limit exceeds the
respective Water Conditions (Table 2). The second criterion, which was selected for the evaluation of the
Remediation Criteria, is the zero slope condition, which is met when the slope of the curve of the VOC
concentrations (straight line for linear data or exponential curve for non-linear data) is zero. The estimated
slope is deemed to be zero if the slope is less than or equal to zero and greater than or equal to negative
30 ppb/year and the rate of change of that slope is equal to zero or indicated a continuously decreasing
concentration. The results of this evaluation are presented in Table 3.

According to paragraph 2(f) of the Remediation crteria, the second criterion would be satisfied it the zeroslope falls inside the g5% confrdence interual on the slope, then the criterion is met, pr'vided that th'average c.ncentrati.N 0f the cOcs is lgss than 200 ppb. This evaruation sarisfies the zero sropecondition when transformations are made (square ,ooif'. rog"r,,i, of the data to produce a normarydistributed data set)' Further' much of the data are 
"un.oÀi lnon-oeteca. when censorship is accounted3itrij:Ï::'i::åt: "'" 

used, rabre 4 shows that the 
"riì".¡on 

is satisfied for 1.1 of the 12 water

The statistical evaluations show that the Remediation criteria are met when evaruating cu'entgroundwater analytical data' The Remediation criteria were arso met at the time the remediar system wasshut off in April 2012' lnthe five yea's beto,e the remediar system was deactivated, the water conditionwas exceeded for 1'1-DCE at w-3llR, TCE at w-378, 
"no 

vc 
"t 

w-3g3. The same statisticar evaruationdescribed above was performed on these three water condition Exceedances for the previous l2sampling events ending in Novembe r 2011' The first criterion is not met because the 9s percentconfidence limit exceeds the respective water conditions gaore i¡. A zero srope condition exists for VCat w-383 because the slope of vc concentrations at w-3g3 is negative (Tabte 6). The 1,r-DcEconcentrations at w-311R and rcE concentrations at w-37g satiJry the second criterlon according toparagraph 2(f) of the Remediation criteria (Table 7). The 
"u"on" "oncentration 

in each case is ress than200 ppb' and the zero slope falls in Ûre coùoence intervarro,. rlr-oce in w-31rR and fortrichroroethene
il"i:t;å,iiîï"iïjj."^ïteo ¡n raorei ä ano 7 show that the Remediar criteria were met at the time

Recommendations

The treatment plant 
"qilry:lt' off-site piping, and recovery wers reached the end of their usefur rife andwere deactivated in April 2012' The""pìtål costs to restart ihe remediar system wourd be significant. Aspresented above' groundwater data met the Remediation criterà 

", 
,n" ,,r" the remediar system wasshut down in 2012' The- remedial system operated from lgg0 to 20t12 (22 years)and was successful atlowering groundwater voc conceni'"ti;n;;; as much as four orders of magnitude (>99.9% reduction atseveral wells)' Groundwater concentration, 

"t 
several weln nave Jecreased from the dozens of parts permillion 20 years ago to the low p"'t. p"," nillion cu'enty. rn addition, the remedy ro,. tne .orrce (a slurry

Page:
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ARCADIS

containment wall) has been effective. The containment (source) area does not appear to be a continuing
source of VOCs to downgradient areas.

The Remediation Criteria have been achieved, current Water Condition exceedances are restricted to a
limited number of wells and individual VOCs, and upgradient sources may have contributed to the current
Water Condition exceedances. The 2011 Periodic Review Report recommended that the extraction and

treatment of off-site groundwater in both the upper and lower portions of the Magothy Aquifer be

discontinued because the groundwater VOC concentrations were generally less than the corresponding
Water Condition. The review of the groundwater data corroborates this recommendation because the
Remediation Criteria have been met. Groundwater with VOC concentrations greater than the respective
Water Condition, which appears to be related to upgradient VOC sources, is restricted to a few monitoring

wells. Lower Magothy groundwater VOC concentrations greater than the Water Condition are restricted to

the recovery wellW-383D. The monitoring well network and sampling plan should be evaluated to develop
a recommendation for a proposed reduction in sample locations and frequency.

Attachments

Figure 1 - Monitoring Well Locations

Table 1 - Select GroundwaterVOC Analytical Data

Table 2 - Upper Confidence Limits on the Concentration

Table 3 - Mann-Kendall Trend Analysis

Table 4 -Zero Slope Condition - Remediation Criteria Paragraph 2(f)

Table 5 - Upper Confidence Limits on the Concentration, Data at Remedial System Shutdown

Table 6 - Mann-KendallTrend Analysis, Data at Remedial System Shutdown

Table 7 -Zero Slope Condition - Remediation Criteria Paragraph 2(f), Data at RemedialSystem

Shutdown
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32
< 1.0
< 1.0
< 1.0
< 1.0
< 1.0
< 1.0
ND

< 1.0
ND
ND
ND
9.3
ND
13
10

vc
5

< 1.1

6.1
4 1

<1
26
2.1

240
3.8
2

3.4
< 1.0
3.4
1.1

ND
2.9

0.73J
6.18
10.1
15.8
1.42J

57
10

TCE
50

< 1.7
92.9
80.5
7.7
78.5
74.5

4
4.2
ND
11

8.4
38.1
s8.1
40.8
8.2
120
21

PCE
50

39.5
152
473
57.8
276
501
520
39
37
13
7.7

2.8
3.9
4.1

0.87J
8.1

6.7
74
44

ND
8.2

0.57J
4.88J
12.9
100

3.05J
410
85
215
47.3
70.8
63.1
105
68

46.8
52
24
2.4
5.9
2.9
3.4

Gis-1.2-DGE
50

2.2
275
763
28.7
< 0.7
278

3200
26
1 1

4.4
<'î.0
< 1.0

0.86

6.36
9.4
<10
<5

13.4
< 1.2
< 1.2
1.2
2.1

2.1

3
5.3
6

6.3
6.3
8.2
1 0
8.3
9.7
9.6
2.7

1,1-DCE
5

11t3t14

5t1113
11t8t13
5t7t14

12t5114
1t17t02
9t23t03
5t11tO4
10t22t04
4t26t05
10t20t05
4t21tO6
10/31i06
4t19t07

10t22t07
3t27t08
10t14t08
4t1tog

10t26tog
5t13t10

10t25110
4nn1
11t1t11
4t11t12
4t14t14

Sampling
Date

9t25t03
5t18tO4

10t26t04
5t4lo5

11t28t05
4t26t06
10t31t06
4t25t07

10t24t07
4t3to8

10t21t08
4t13tO9
11t16t09
4t9t10

12t16t10
4t8111

11t16t11
4t27t12

w-31 1R

w-234
w-234
w-234
w-234

w-311R
w-31 1R
w-31 1R
w-311R
w-311R
w-311R
w-31 1R
w-31 1R
w-31 1R
w-311R
w-311R
w-311R
w-311R
w-311R
w-31 1R
w-3r 1R
w-31 1R
w-311R
w-311R
w-311R

Compound
Water Conditlon

Well

w-234
w-234
w-234
w-234
w-234
w-234
w-234
w-234
w-234
w-234
w-234
w-234
w-234
w-234
w-234
w-234
w-234
w-234

Table 1

Select Groundwater VOC Analytical Data
Purex Site at Mitchel Field

East Garden City, New York

Highlighted results exceed the respect¡ve Water Condition, a site-specific remediation criterion set in the Order on Consent.

G:\PROJ ECT\o7266 1 6\Fl LE\Termination Criteria\Tables.xlsx 1of 9



5.8

< 1.0
< 1.0
< 1.0
< 1.0
< 1.0
ND
ND

< 1.0
ND
ND
ND

4.18
<5

VC
5

< 1.1

< 1.1
< 1.1
< 1.1

1

<1
< 1.0

26
54.3
44.2
12.9
109
82
75

9.4
< 1.7
< 1.7
2.3
23.1

2
4.1
1.8
2.3
2
7
14
29
47

< 1.0

TCE
50

PCE
50

Cis-1.2-DCE
505

l.t-DcE)ompound

10t26t06
4t23107
3t26tO8

I 0i16i08
4t7tog
11t5tÙ9
5t17t10

10t29t10
4t4t11

11t3t11
4t12t12
4t16t13
10t4t13
4t21t14
10t21t14

4t7t11
11t4t11
4112112

4t17t13
10t3t13
4t21t14
10t21t14
1t18tO2
9t22103
5t12t04
10t22t04
4t26t05
10t21t05
4t21106

Sampling
Date

1t17tO2
9t22t03
5t12t04
10t22t04
10t31t05
4t21t06
10t26t06
4t23l07
3t21t08

1 0/r6108
4t8t09

11t2tÙ9

5t17t10
10t25t10

w-378
w-378
w-378
w-378
w-378
w-378
w-378
w-378
w-378
w-378
w-378
w-378
w-378
w-378

w-372
w-372
w-372
w-372
w-372
w-378
w-378
w-378
w-378
w-378
w-378
w-378
w-378

Conditlon

Well

w-372
w-372
w-372
w-372
w-372
w-372
w-372
w-372
w-372
w-372
w-372
w-372
w-372
w-372
w-372
w-372

Table 1

Select Groundwater VOC Analytical Data
Purex Site at Mitchel Field

East Garden C¡ty, New York

Highlighted results exceed the respective Water Condition, a site-specific remediation criter¡on set ¡n the Order on Consent.
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<10

'11

< 1.0
< 1.0
10.7
16.5J
11.3

26
< 1.0
< 1.0
ND
ND

30.8
34.4
< 1.0
< 1.0

13

< 1.1

3.2
1.9

1.97J
3.15J
10.8
<5

< 1.0
< 1.0
< 1.0
< 1.0
1.37J

2.1

1.2
1 ô
1.4
1.6

I
7.9
6.9
1 1

< 1.1

29.3
6.2

VCTCEPCE

86
43
40

1.5
5.1

1.7
29.2
ND

4.9
55
4.9
4.3
4.8

15.4
7.9
30.9
58
7.5

1954
10.9

50
Gls-i

3.56
<10
<5

ND
< 1.0
< 1.0
ND
10.2

< 1.0
< 1.0
< 1.0
< 1.0
ND

< 1.2
< 1.2
3.1

3.2
< 1.0

285
< 1.2

1 1

5
¡(lfllU(lUllU

4t10113
1012t13
4t14114
10t17114

10t26149
419110

12t2110
4t7111

11t3t11

4t19107

10122107

3t27t08
10114t08

4t7109

9t23t03
5t12l04
10t22104
10/19/05
4t21106

1t30102

12t9t10
5t9t11

11118111

4t24112
4t24113
11t6113
4t25114
12t2114

10t17108
4t6t09
11t9109
3t29t10

4t25lA6
10/30/06
4124tO7

10t23107
4t2t0B

9t24tj3
5t17lO4
5i5l05

11t21105

Sampling

1t30lo2

w-383
w-383
w-383
w-383

w-383
w-383
w-383
w-383
w-383

w-383
w-383
w-383
w-383
w-383

w-383
w-383
w-383
w-383
w-383

w-380
w-383

w-380
w-380
w-380
w-380
w-380
w-380

w-380
w-380
w-380
w-380
w-380

w-380
w-380
w-380
w-380
w-380

w-380
w-380
w-380
w-380

Condition

Well

w-380

Table 1

Select Groundwater VOC Analytical Data

Purex Site at Mitchel Field

East Garden CitY, New York

l¡ghl¡ghted results exceed the respective water cond¡tion, a site-spec¡fic remediation criterion set in the order on consent'
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Table 2
Upper Confidence Limits on the Concentration

Purex Site at Mitchel Field
East Garden City, New York

Detection
Water

Detects onlyDetects only 95% UCL Condition
Well Gonstituent les Detections Rate Distribution Outliers Distribution Outliers

w-234
w-234
w-234
w-234

w-311R
w-311R
w-372
w-378
w-380
w-383
w-383
w-383

w-311R*

cis-1,2-DCE
Tetrachloroethene

Trichloroethene
Vinylchloride

1,1-DCE
cis-1,2-DCE

Vinylchloride
Trichloroethene
Vinylchloride

1,1-DCE
cis-1,2-DCE

Vinylchloride
cis-1,2-DCE

1 9
11

10
3

10
12
2
11

7
2

11

5
11

75.00%
91.670/o

83.33%
25.00%
83.33%
100.00%
16.670/o

91.670/o

58.33%
16.67o/o

91.67%
41.67%

100.00%

Lognormal
Square-root
Lognormal
Unknown
Normal

Lognormal
Unknown
Normal

Lognormal
Unknown

Square-root
Unknown

Loonormal

Cube-root
Square-root
Cube-root

Normal
Normal

Lognormal
n.a.

Normal
Lognormal

n.a.
Square-root

Normal
Loqnormal

50
50
5

5

50
5

50
5

5

50
5

50

40
0
0
0

0
1

.a
0
0
.a
0
0
0

n

12
12
12

12

12
12
12
12
12
12
12
11

n

0
0
0
0
1

0
0
0
1

0
0
0

96.4
70.1
13

12.0
55.9
5.80
104
17.0
10.2
87.0
26.0
27.8

Footnotes:
pg/L: micrograms per liter.

Distributions determined by the Ladder of Powers and the Shapiro-Wilk test for Normality.

Outliers determined by the Dixon Test for Outliers run at 99% confidence on transformed data

UCL: Upper confidence limit.

Water Condition: A remediation criterion set in the Order on Consent.

Shading indicates that the 95% UCL exceeds the Water Condition.

Calculations made with a statistical outlier omitted are indicated with an asterisk (*).
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Table 3
Man n-Kendall Trend Analysis

Purex Site at Mitchel Field
East Garden City, New York

Detection
Well Constituent Sam Detections Rate

Mann-K
S-stat

Mann-K
a = 0.05
Upward
Upward
Upward
Upward
No trend
Upward
Upward
Upward
Upward
Upward
No trend
No trend
No trend

Sen's
cr = 0.10
Upward
Upward
Upward
No trend
No trend
Upward
No trend
Upward
Upward
No trend
No trend
No trend
No trend

w-234
w-234
w-234
w-234

w-31 1R
w-311R
w-372
w-378
w-380
w-383
w-383
w-383

w-31 1R*

cis-1,2-DCE
Tetrachloroethene

Trichloroethene
Vinylchloride

1,1-DCE
cis-1,2-DCE

Vinylchloride
Trichloroethene
Vinylchloride

1,1-DCE
cis-1,2-DCE

Vinylchloride
cis-1,2-DCE

12
12
12
12
12
12
12
12
12
12
12
12
1'l

I
11

10
3

10
12
2
11

7
2
11

5
11

75
91.67%
83.33%
25.00%
83.33%
100.00%
16.67o/o

91.670/o

58.33%
16.67o/o

91.670/o

41.670/o

100.00%

35
34
31

26
6
34
30
32
38
30
I

17
I

Footnotes:

Mann-K S-stat: Mann-Kendall S-statistic.
Mann-K: Mann-Kendall test result run at 95% Confidence (a 0.05 level of significance) with 0.025 % significance on each tail.

Sen's: Sen's Slope Estimator, run at a 0.10 level of significance (0% confidence).

Note that all three cases in which Sen's Slope Estimator did not confirm the Mann-Kendall result involved detection rates of 25% or less

Calculations made with a statistical outlier omitted are indicated with an asterisk (*).
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Table 4
Zero Slope Condition - Remediation Criteria Paragraph 2(f)

Purex Site at Mitchel Field
East Garden City, New York

Detection
Well Gonstituent Samples Detections Rate (%) Distribution

Mean
Slope Concentration 95% LCL 95% UGL Criterion

ps/L Ès/L ps/L Satisfied
w-234
w-234
w-234
w-234

w-311R
w-311R
w-372
w-378
w-380
w-383
w-383
w-383

75.OOo/o

91.670/o

83,33%
25.000/o

83.33%
100.00%
16.67%
91.67Yo

58.33%
16.67o/o

91.670/o
41.670/o

Lognormal
Square-root
Lognormal
Unknown
Normal

Lognormal
Unknown
Normal

Lognormal
Unknown

Square-root
Unknown

0.0022
0.0025
0.0014
0.0046
-0.00r 5
0.0011
0.0018
0.0331
0.00r 1

0.0023
0.0014
0.0015

-0.0635
-0.0534
-0.0996
-0.0265
-0.0732
-0.1 148
-0.0786
0.0287
-0.1 253
-0.0534
-0.0663
-0.0238

cis-'1,2-DCE
Tetrachloroethene

Trichloroethene
Vinyl chloride

1,1-DCE
cis-1,2-DCE

Vinyl chloride
Trichloroethene
Vinyl chloride

1,1-DCE
cis-'1,2-DCE

Vinyl chloride

12
12
12
12
12
12
12
12

12

12

12
12

0.0678
0.0584
01024
0.0357
0.0702
0.1171
0.0822
0.0374
0.1275
0.0580
0.0691
0.0268

9

11

10
3
10
12
2

11

7
2

11

5

91.3
91.3
91.3
91.3
20.3
20.3
1.4

41.7
3.1

32.1

32.1

32.1

Yes
Yes
Yes
Yes

a
Yes
Yes
No

Yes
Yes
Yes
Yes

Footnotes:
pg/L: m¡crograms per liter.

Distributions determ¡ned by the Ladder of Powers and the Shapiro-Wilk test for Normality.

Outliers determined by the Dixon Test for Outliers run at 99% confidence on transformed data
UCL: Upper confidence limit.

Water Condition: A remediation criterion set in the order on consent.

Shading ind¡cates that the 95% UCL exceeds the Water Condition.

a. Since the data set has a negative slope, the zero slope criteria is already satisfied.
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Table 5
Upper Confidence Limits on the Concentration, Data at Remedial System Shutdown

Purex Site at Mitchel Field
East Garden City, New York

Detection
Water

Detects onlyDetects only 95% UCL Gondition

Well Constituent Sam Detections Rate Distribution Outliers Distribution Outliers
w-31 1R
w-378
w-383

1,1-DCE
Trichloroethene
Vinylchloride

12
12

12
11

4

100.00%
91.670/0

33.33%

Norma 0 Normal
Square-root 0 Square-root
Unknown 0 Normal

5
50
5

59
0
0
0 34.4

Footnotes:

¡rg/L: micrograms per liter.

Distributions determined by the Ladder of Powers and the Shapiro-Wilk test for Normality.

Outliers determined by the Dixon Test for Outliers run at 99% confidence on transformed data.

UCL: Upper confidence limit.

Water Condition: A remediation criterion set in the Order on Consent.

Shading indicates that the 95% UCL exceeds the Water Condition.
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Table 6
Mann-Kendall Trend Analysis, Data at Remedial System Shutdown

Purex Site at Mitchel Field
East Garden City, New York

Well
Detection

Gonstituent Samples Detections Rate (%)
Mann-K
S-stat

Mann-K
a = 0.05

Sen's
a = 0.10

w-311R
w-378
w-383

1,1-DCE
Trichloroethene
Vinylchloride

100.00%
91.67%
33.33%

No trend
Upward
No trend

No trend
Upward
No trend

12
12
12

12
1'l
4

27
33
4

Footnotes:

Mann-K S-stat Mann-Kendall S-statistic.

Mann-K: Mann-Kendall test result run at 95% Confidence (a 0.05 level of significance) with 0.025 % signifìcance on each tail.

Sen's: Sen's Slope Estimator, run at a 0.10 level of significance (0% confidence).
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Table 7
Zero Slope Condition - Remediation Criteria Paragraph 2(f), Data at Remedial System Shutdown

Purex Site at Mitchel Field
East Garden City, New York

Detection
Well Gonstituent Samples Detections Rate (%) Distribution

Mean Slope Slope
Goncentntion 95% LCL 95% UCL Griterion

pS/L fl.rg/Ll/yr ll¡g/Ll/yr Satisfied
Slope

lpg/Ll/yr
w-311R
w-378
w-383

1,1-DCE
Trichloroethene
Vinyl chloride

100.00%
91.67Yo
33.33%

Normal
Square-root

Unknown

12

12
12

12
11

4

0.447
0.803
-4.211

6.8
15.8
32.1

-29.53
-23.09

a

30.42
24.70

a

Yes
Yes
Yes

Footnotes:

[pg/L]/yr: micrograms per liter per year, equivalent to "ppb/y/' in the Remediation Criteria
pg/L: micrograms per liter.

Distribut¡ons determined by the Ladder of Powers and the Shapiro-\Mlk test for Normal¡ty.

LCL: Lower confidence l¡m¡t.

UCL: Upper confidence lim¡t.

For W-378, slopes and confidence limits are presented without back-transformation in order to show the capture of the zero slope.

a. Since the data set has a negative slope, the zero slope cr¡teria is already satisfied.
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