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· EXECUTIVE SUMMARY
 


The second five-year review for the Brewster Well Field Superfund site, which was completed in 
April 2007, raised concerns about vapor intrusion at two automobile dealerships, potential residual 
source material underneath one of the dealership buildings, groundwate~ plume capture, and the 
overall perfonnance ofthe modified groundwater management system. As a consequence ofthese 
concerns, a protectiveness detennination for the site could not be made until additional information 
was obtained. 

Based upon the collection and assessment of additional data, it has been concluded that the 
implemented remedial actions protect human health and the environment in the short term. 
Currently, there are no exposure pathways that could result in unacceptable risks. In order for the 
remedy to be protective in the long term, additional data need to be collected to ensure that the 
groundwater management system is effectively capturing the groundwater plume and that the 
enhanced subslab mitigation system is addressing the residual source material underneath the 
dealership building. 



 

I. Introduction 

A five-year review addendum is generally completed for remedies where a protectiveness 
determination is deferred until additional information can be obtained. 

The Brewster Well Field Superfund site is being addressed in two phases, focusing on controlling 
the source ofcontamination and the clean up ofthe groundwaterI . Operable Unit I, which involves 
groundwater extraction and treatment, has been constructed and is currently operating. Operable 
Unit 2, which addressed the source of the groundwater contamination, has been completed. The 
second five-year review, which was completed on April 18, 2007, evaluated both operable units. 

The second five-year review raised concerns about vapor intrusion potentially impacting indoor air 
at the Smith-Cairns Subaru dealership (formerly Alben Dry Cleaners, where the contaminant source 
was located) and the nearby Brady Stannard Chevrolet dealership, potential residual source material 
underneath the Subaru dealership building, groundwater plume capture, and the overall performance 
of the modified groundwater management system (OMS). As a consequence ofthese concerns, a 
protectiveness determination for the site could not be made until additional information was 
obtained. 

This document presents information obtained since the five-year review and presents a site-wide 
protectiveness statement. 

II. Progress Since Five-Year Review Completion 

The recommendations and follow-up actions from the 2007 five-year review (see columns one and 
two ofTable I, attached, hereto) raised concerns about vapor intrusion potentially impacting indoor 
air at the Subaru and Chevrolet dealerships, potential residual source material underneath the Subaru 
dealership building, groundwater plume capture, and the overall performance ofthe modified OMS. 
As a consequence of these concerns, a protectiveness determination for the site could not be made 
until additional information was obtained. 

Vapor Intrusion 

In May 2006, soil gas samples were collected beneath the slab of the Subaru dealership building, 
beneath the asphalt pavement in the car lot, and north ofthe dealership and Route 202 in the car-lot 
ofthe Chevrolet dealership. The sample results showed el~vated volatile organic compound (VOC) 
concentrations beneath the slab ofthe Subaru dealership building. Because ofconcerns that vapors 
could be impacting indoor air at the Subaru dealership, a subslab mitigation system was installed in 
January 2007. Although soil gas concentrations from around the Chevrolet dealership building were 
not elevated, VOC concentrations in the underlying groundwater suggested that the vapor intrusion 

The primary contaminants in the soil and groundwater are tetrachloroethylene (PCE) and 
its· reductive dehalogenation daughter products, trichloroethylene (TCE), 1,2
dichloroethylene (1,2-DCE), and vinyl cWoride. 



pathway should be investigated at this building, as well. 

The second five-year review for the site was completed in April 2007. This review raised concerns 
that vapor intrusion could still potentiallybe impacting indoor air at the Subaru dealership and could 
be impacting the Chevrolet dealership. To address these concerns, in May and November 2007, 
indoor air and subslab samples were collected at the Subaru and Chevrolet dealership buildings. 
Based upon the results ofthe sampling, it was determined that the indoor air concentrations at the 
Chevrolet dealership were in the acceptable range. Therefore, vapor intrusion at this building does 
not pose a concern. The indoor air sample results for the Subaru dealership building, however, still 
showed elevated vac concentrations. To address the indoor air problem at the Subaru dealership 
building, the mitigation system was enhanced in March 2008 so'that it could target the residual 
source material(see the "Residual Source Material" section, below). Subsequent testing determined 
that the building subslab is under a negative vacuum. Hence, there should be no subslab source 
contributing to indoor air in the building. 

In February 2009, indoor air samples were collected from the Chevrolet dealership building and 
subslab and indoor air samples were collected from the Subaru dealership building. The sample 
results for the Chevrolet dealership building confirmed the November 2007 results (i.e., that the 
indoor air concentrations at the Chevrolet dealership building are in the acceptable range). The 
results showed that the Subaru dealership building's subslab concentrations have been substantially 
reduced since the installation of the mitigation system. While the majority of the indoor air 
concentrations are in or near the acceptable range, slightly elevated indoor air levels remain in a few 
samples collected from the "parts storage room." Considering the fact that the building subslab is 
under a negative vacuum and based upon an inventory ofthe products being used at the dealership, 
it appears that these products and/or the automobiles in the showroom are the source of the indoor 
air concentrations. Determining whether these products or the automobiles in the showroom are the 
source ofthe indoor air problem would likely seriously disrupt the business (they would have to be 
removed from the building). In a June 18, 2009 letter to the Subaru dealership, EPA suggested 
increasing ventilation in the building and using alternative products to the extent practicable to 
reduce the concentrations in the indoor air. 

Residual Source Material 

In January 2009, a soil investigation beneath the Subaru dealership building was performed to 
determine if residual soil contamination is present. The findings of this investigation indicate that 
high levels of vac2 are present in the soil at a depth of five feet beneath the parts storage room. 
The volume ofthe soil contamination appears to be fairly small. Although the removal of the soil 
was considered, since this would significantly disrupt the dealership's business and could potentially 
impact the structural integrity of the building, the subslab mitigation system was enhanced with a 

2 The maximum concentrations of the contaminants of concern that were detected were 
95,000 micrograms per kilogram (Ilg/kg) PCE, 29 Ilg/kg TCE, 9.7 Ilg/kg 1,2-DCE, and 6.2 
Ilg/kg vinyl chloride. 
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greater capacity blower and additional piping so that it could target the residual source material 3. 

It is estimated that the enhanced subslab mitigation system will reduce the residual source material 
to 4 milligrams per kilogram PCE (the soil cleanup objective called for in the 1988 ROD) in one 
year. No additional actions are recommended. 

To prevent the potential exposure to the contaminated soils and. groundwater and to prevent any 
actions which might adversely impact the remedy, the Town of Southeast Planning Board was 
notified via a March 19, 2007 letter that EPA should be contacted prior to the approval of any 
construction on the Subaru dealership property. A similar letter was sent to the Subaru dealership 
on June 18,2009. On July 29,2009, a letter was sent to the Town of Southeast Planning Board 
requesting that EPA be contacted prior to the approval ofany construction on the dealership property 
and to be informed ofany planned future development in the general vicinity ofthe site4

• Periodic 
written reminders will be issued to the planning board and the automobile dealership. These actions 
constitute an "informational device" institutional control5

• In addition, on an annual basis, the site 
will be inspected to determine whether any intrusive activities have been performed at the site (i.e., 
at the Subaru dealership). 

Evaluation of Groundwater Plume Capture and Performance of Modified Groundwater 
Management System 

To improve the capture of the contaminated groundwater, two new extraction wells and one 
combination monitoring and extraction well were installed in the source area. Additionally, one 

3	 	 The enhanced subslab mitigation system draws air from beneath the subslab, capturing 
volatilized organics from beneath the subslab and volatilizing and capturing the VOCs from 
the soil. The collected vapors are vented to the atmosphere consistent with the requirements 
ofthe New York State Department ofEnvironmental Conservation's DAR-l Guidelines for 
the Control of Toxic Ambient Air Contaminants (1997). 

4	 	 During a September 10, 2009 telephone conversation between Lisa Wong of EPA and 
Laurie Fricchione, Secretary for the Town of Southeast Planning Board, Ms. Fricchione 
confirmed that the July 29, 2009 letter was filed in the Town Planning Board's office and 
that EPA will be notified of any planned construction or development on the dealership 
property and in the general vicinity of the site. 

5	 	 It was the intention ofthe 1986 and 1988 RODs that the soil and groundwater be remediated 
to levels that would allow for unlimited use without restriction. The 1988 ROD selected the 
removal of the' contaminated drywell and soil adjacent to Alben Cleaners, which was 
considered to be the source. At the time of the decisions documents, since there did not 
appear to be significant risk to human health that would exist during the groundwater 
remediation period, institutional controls were not selected as part of the final site remedy 
and were not found to be necessary during the period of groundwater remediation. Since 
the finalization of the RODs, issues concerning institutional controls have been identified 
at the site. An Explanation of Significant Differences will document the incorporation of 
the institutional controls to the remedy. 

3 



 

multipoint air sparge well was installed immediately upgradient of toe source area to provide a 
possible enhancement to the groundwater remedy. An air sparging pilot study is currentlyunderway. 
Also, since the air stripper was found to be nearing the end of its useful life; it was replaced. The 
modified GMS became operational in fall 2007. 

Groundwater data were collected in spring 2008 and GMS operational data were collected 
throughout 2008. Although only limited data have been collected, it is believed that the modified 
GMS is addressing the groundwater plume. To fully assess whether the system is capturing the 
groundwater plume and to evaluate system performance, the above-noted data will need to be 
reviewed in conjunction with future groundwater contaminant concentration and GMS operational 
data. In order for the remedy to be protective in the long-term, additional groundwater contaminant 
concentration and GMS operational data need to be collected to ensure that GMS is effectively 
capturing the groundwater plume. 

III. Issues and Recommendations 

The status of the issues and recommendations from the 2007 five~year review can be found in the 
third column of Table 1. No new issues or recommendations have been identified since the 
completion of the second five-year review. 

IV. Protectiveness Statement 

Based on the new information and actions taken since the second five-year review's completion date, 
the protectiveness statement for both operable units is being revised as follows: 

The implemented remedial actions protect human health and the environment in the short term. 
Currently, there are no exposure pathways that could result in unacceptable risks from site-related 
contaminants. The exposure pathways that could result in unacceptable risks at the Smith-Cairns 
Subaru dealership are being addressed by the enhanced subslab mitigation system. The system will 
periodically be inspected to ensure that it continues to be effective. The groundwater plume is being 
addressed through extraction and treatment to reduce the levels of contamination to appropriate 
federal standards. Although a llmnicipal water supply well is being impacted by the plume, the water 
supply is being treated. In order for the remedy to be protective in the long term, additional data 
needs to be collected to ensure that the GMS is effectively capturing the groundwater plume and that 
the enhanced subslab mitigation system is addressing the contaminated soil. 
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IV. Next Review 

The next five-year review for the Brewster Well Field Superfund site is required by April 2012, five 
years from the original second five-year review report's approval date. 

Approved: 

W E. Mugdan, Director· 
mergency and Remedial Response Division 

Date 
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Table 1: Status of Recommendations and Follow-Up Actions From 2007 Five-Year Review 

Issue 
Recommendations and 

Follow-Up Actions 
Status of Recommendations and 

Follow-Up Actions 

Affects Protectiveness 
(YIN) 

Current Future 

Recent soil gas An investigation into the extent, Investigation into source completed in January 2009. A source N N 
samples suggest that source, and characteristics of any soil was detected underneath the Subaru dealership buildmg. 
residual source contamination that could be a 
material may be remaining source of groundwater 
present underneath contamination is necessary. 
the Subaru 
dealership building. 

If a site-related An assessment of feasible options, A source was detected underneath the Subaru dealership N N 
source is located including institutional controls, may building. It is being addressed by the mitigation system. To 
underneath the be necessary. prevent the potential exposure to the contaminated soils and 
Subaru dealership groundwater and to prevent any actions which might adversely 
building. impact the remedy, the Town of Southeast Planning Board was 

notified via a March 19, 2007 letter that EPA should be 
contacted prior to the approval ofany construction on the Subaru 
dealership property. A similar letter was sent to the Subaru 
dealership on June 18,2009. On July 29,2009, a letter was sent 
to the Town of Southeast Planning Board and the Village of 
Brewster Planning and Zoning Boards requesting that EPA be 
contacted prior to the approval of any construction on the 
dealership property and to be informed of any planned future 
development in the general vicinity of the site. Periodic written 
reminders will be issued to the planning and zoning boards and 
the automobile dealership. These actions constitute an 
"informational device" institutional control. 
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Issue 
Recommendations and Status of Recommendations and 

Affects Protectiveness 
(YIN) 

Follow-Up Actions Follow-Up Actions 
Current Future 

Need to further The property owners should be In February 2009, indoor air samples were collected from the N N 
assess the vapor contacted and requested to inform Chevrolet dealership building and subslab and indoor air samples 
intrusion pathway at EPA and New York State Department were collected from the Subaru dealership building. The sample 
the Subaru ofEnvironmental Conservation ofany results showed that the indoor air concentrations at the Chevrolet 
dealership building potential changes at the site and the dealership building are in the acceptable range. The results 
and the Brady building use over the next five years. showed that the Subaru dealership building's subslab 
Stannard Chevrolet Based on anticipated uses, additional concentrations have been substantially reduced since the 
dealership. subslab and indoor air monitoring 

may be appropriate, as well as indoor 
air ventilation. 

installation of the mitigation system. While the majority of the 
indoor air concentrations are in or near the acceptable range, 
slightly elevated indoor air levels remain in a few samples 
collected from the parts storage room. Considering the fact that 
the building subslab is under a negative vacuum and based upon 
an inventory of the products being used at the dealership, it 
appears that these products and/or the automobiles in the 
showroom are the source of the indoor air concentrations. 
Determining whether these products or the automobiles in the 
showroom are the source of the indoor air problem would likely 
seriously disrupt the business (they would have to be removed 
from the building). In a June 18, 2009 letter to the Subaru 
dealership, EPA suggested increasing ventilation in the building 
and using alternative products to the extent practicable to reduce 
the concentrations in the indoor air. 

Need to evaluate the Groundwater modeling and capture New extraction wells connection to the GMS and air sparging N N 
performance of the zone analysis update after completion pilot study underway. Groundwater data were collected in spring 
modified of soil investigations and GMS 2008 and GMS operational data were collected throughout 2008. 
groundwater optimization modifications (i.e., new To assess whether the system is capturing the groundwater plume 
management system extraction wells connection to the and to evaluate system performance, these data will need to be 
(GMS) in response GMS and air sparging pilot study) and reviewed in conjunction with future groundwater and GMS 
to the optimization availability of new operational data operational data. 
efforts. and subsequent sampling data. 
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Issue 
Recommendations and Status of Recommendations and 

Affects Protectiveness 
(YIN) 

Follow-Up Actions Follow-Up Actions 
Current Future 

Pending the outcome Final adjustments in the groundwater The GMS was transferred to the State in October 2007. Based N N 
of soil source remedy should be taken prior to the· upon the groundwater modeling, further adjustments may be 
investigations and transfer of the remedy to the state. necessary. 
groundwater 
modeling, further 
adjustments in the 
groundwater remedy 
may be appropriate. 

This report contains 
a number of 
concerns which 
should be addressed 
prior to the transfer 
of the GMS to the 
State. 

A status update ofthe suggestions and 
recommendations in this report should 
be prepared. 

Concerns were addressed prior to the transfer to the State in 
October 2007. 

N N 
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EXECUTIVE SUMMARY
 

This is the second five-year review for the Brews ter We ll Field Superfund site. The site is located 
on the northern bank o f the East Branch Croton River, approximately ';' mile east of the Village of 
Brewster, Town of Southeast, Putnam County, New York. Currently. the remedy is protecting 
human health and the environment. This review has, however, raised several concerns. There is a 
concern about vapor intrusion potentially impacting indoor air at the Smith-Cairns Subaru dealership 
(formerly Alben Dry Cleaners, where the contaminant source was located) and the nearby Brady 
Stannard Chevrolet dealership. Based upon subslab vapor concentrations, a subslab mitigat ion 
system was installed at the Subaru dealership. Recommendations contained in this repo rt, ifcarried 
out, will determine whether there is any exposure and indicate ifany additional actions are needed. 
A second concern is that the soil gas samples from beneath the Subaru dealership building suggests 
that residual source material may be present underneath the building. Further investigation 
concerning potential source material , its source and its effect on the se lected remedy are necessary. 
The last concern is that the groundwater plume capture and !he overall performance ofthe modified 
groundwater management system needs to be reevaluated. As a consequence ofthcse concerns, a 
protecti veness determination for this site cannot be made until addit ional information is obtained. 
It is expected that a report addendum containing a protectiveness statement will be issued within one 
year o f the date of this report. 



Five-Year Review Summary Form 

Site name {fro m WnteLAN} : Brewstflf Well fiekl 

EPA ID /fr om WasteLAN}: NYD980652275 

NPL status: • Final 0 Deleted 0 Olher{apeeify) 

Remediation status (choose alilhat apply) : 0 UoderConstruction. Opernting a Complete 

MUlti ple DUs?' • YES 0 NO Cons truc tion completion date: 04/1 1/1997 

Has site been put Into rause? 0 YES 0 NO. N/A (site involves groundwatflf plume and not 
real property) 

Lead egency: • EPA 0 State D Trlbe 0 Other Federal Agency 

Author nama: Lisa Wong 

Auth or ti t le: Remedial Project Manager Author affi liation: EPA 

Review period:" 041121200 2 to 0411812007 

Date(s) of site Inspection : 0212812007 

Type 01review: 
a P<lst·SARA a Pre-SARA 
a No....NPL Remedial Acti<>ll S ~e 

a Regional Discretion. Polley 

a NPL-Removal <>Illy 
a NPL StateITribe-lead 
a Statutory 

Trlggerlng acti on: 
o Actual RAOns ~e Construction at au #__ 
o Construct",n Completion 
o Other (specify) 

o Act",,1 RA Start at OU#_ _ 
• P,elfloos FIve-YearReview Report 

Review numbe r : 0 1 (fi"'t). 2 (second) 0 3 (1IlIrd) 0 OII1er (specify) 

Tr igger ing act io n date (from WasleLAN): 04/1812002 

Due date m"" yurs aher Il'illgerlnll aclion ltala): 04/1812007 

DOllS the report InclUde recommend atlon(a) and follow -up acllon(s)? yes 0 no 

Acres In use or 6ultabte for use: res trl cted: ...1§.. unres tri cte d: .1i. 

. rou- 00'" to operable unit) 
" IR_w period SMUk:l correspond to!he actual start and end dates of lIle Flw-Year Review in WasteLAN.J 



Five-Year Review Summary Form (continued) 

O1h<.1r Commenls on Operation, Maintenance, Mon~oring, end InstitutionalControls 

This ene has ongoing oper ation , maintenance, and mon itoring activ~ies as part ot the selected remedy. 
As was anticipated by the dec ision docum ents, Ihese activities are subject to routi ne mod<f>eat ion and 
adjustmen t. Prior to the transfer to the State for operation and maintenance (O&M) 01 the long-term 
response action in October 2007, several activilies a re necessary. EPA should make any nece ssary 
modificaljQns and adjustments to the remedy. These modifrcaUons and adjus tments may depend on the 
resol u ~ on of some of the issues discussed bejow. Lastly, the O &M Manual will need to be updated to 
address changes based on modifications and adjustments, as well as any slate requirem ents. 

New York State now requ ires annual certiflCatton that remedy-related O&M is being performed . On an 
annual basis, the s ite will need to be inspected to determine whether any intrusive act iv~ ies have been 
perfonned at the Smith-Caims Suba"" dealership or wh8ther there is any new residential deve lopment. 
The annual O&M report should include a summary 01 the findings of the above-noted activities a long with 
a certification that the rllffiedy-related O&M Is being pertcrmec. 

ISSlKlS, Recommendations, and FolloW-Up AcOOns 

T his review has raised sllVeral conce ms along wilt1 receme eneat cns for appropriat8 fo llow-up actions. 
On8 COJ\C8m is that vapor intrusion coufd po ten~ally be impacting indoor air at the Smi th-Cai ms Subs"" 
dealership (tonnerly Alben DryClean8(S,wheretlle conlaminant SOUfCB was located) and tha nearby Brady 
Slannard Chevrolet dealership. Based upon subslab vapor concentrations, a subslab mitigation systern 
was installed at the Suberu dealersh ip, Recommendations coolained in this report. it carried out , will 
determine wheth er there is any e~posur e and " dicate it any add il lonal activities or actions are needed. A 
second conce rn is that the soil gas samples from beneath the Suba"" dealersh ip bu ilding suggest that 
res idual source material maybe pr8S8ntund8rTle8ththe build ing. Furth8r investigation concerning po tential 
source materi al and rts ",fleet on the sej8CIed remedy are nece ssary . Another concern is that the 
groondwater plume eaptur e and th<l oVefB11p8r1ormaJ\C8ofthemodified groundwater management syslem 
need to be reevaluated . Thefinal concern is for an ord8rly trans fer of O&M to the StBle , 

ceorecweness Statem",nt 

A protectiv""ess determinBtion for this sile cannot be made until addiIJonal informahon is obta ined. It is 
8~p8cted that a report addendu m containing a prolactiveness statement wi ll be issued within one yea r of 
the dale of this report , 



I. Intrcduetlc n 

This five-year review for the Brewster Well Field sire, located on the northern bank of the East 
Branch Croton River, approximately Y.. mile east of the Village of Brcwster, Town of Southeast, 
Putnam County, New York, was conducted by United States Environmental Protection Agency 
(EPA) Remedial Proj ect Manager (RPM) Lisa Wong. The review was conducted in accordance with 
the Comprehensive Five-Year Review Guidance, OS WER Directive 9355. 7-03B-P (June 2001 Xthe 
five-year review guidance). Thepurpose offlve-year revicws is to ensure that implemented remedies 
protect public health and the environment and that they function as intended by the site decision 
documents. This report will become part ofthe site file. 

In accordance with Section 1.3.2 of the five-year review guidance, a policy five-year review is 
triggered by the signature date of the preliminary close-out report (PCOR). The trigger for the first 
five-year review was April II, 1997, the approval date ofthePCOR. In accordance with the Section 
1.3.3 of the five-year review guidance, a subsequent five-year review is triggered by the signature 
date of the last review (April 18, 2002). This second five-year review provides background 
information, covers Ihc sire history, discusses past data-collection efforts along with information 
collected in the past five years, reeva luates risk and remedy protectiveness based on updated 
assumptions, and makes recommendations for follow-up actions . 

This site is being addressed in two phases, focusing on cont rolling the source ofcontamination and 
the clean up of the groundwater. Operable Unit I (OUI ), which involves groundwater extraction 
and treatment, has been constructed and is currently operating. Operable Unit 2 (OU2) , which 
addressed the source ofthe groundwatercontamination, has been completed. This five-year review 
evaluated both operable units and found that, currently, the implemented remedy protects human 
health and the environment. 

II. Site Chronology 

Table 1 (attached) summarizes the site-related events from discovery to the present. 

III . Backgrou nd 

Site Locution 

The 30-acre Brewster Well Field site is located on the northern bank of the East Branch Croton 
River, approximately Y. mile east c fthe Village of Brewster, Town of Southeast, Putnam County, 
New York (sec Figure I, attached). The site is approximately 3 miles west of the ConnecticutlNew 
York border and approximately 47 miles north of New York City. Interstate 84 passes just to the 
west of the site. 



Physical Characteristics 

The area has a relief'ofover SOO feet in elevation from the valley floor to hilltops. Low areas north 
and south of the East Branch Croton River are classified as wetlands. Surface waters located 
adjacent to the site are classified as suitable as a drinking water supply and designated as suitable 

for trout. 

GeologylHydrogeology 

The subsurface geology orthe area is highly varied, giving rise to an extremely complex subsurface 
hydrogeology. Groundwater throughout the area may be found in both the bedrock and 
unconsolidated glacial sediments. Unconsolidated deposits range in thickness from a minimum of 
2S feet to a maximum of 95 feet. Results of groundwater modeling and aquifer tests indicate 
contaminated groundwater south of the River is in hydraulic connection with waters being 
withdrawn from the Brewster Well Field for Village use . 

Horizontal hydraulic conductivity tests revealed that the glacial till acts as an aquitard impeding 
migration from unconsolidated sediments into the underlying bedrock. 

Land and Resource Use 

The Village of Brewster is the residential community located nearest to the site: The land to the 
north of the site is the community of Brewster Hill. Th is area is largely residential, with some 
agricultural use. Most of the land south of the site is occupied by commercial or light industrial 
facilities. 

A municipal water system serves the Village of Brewster, several areas in the Town of Southeast, 
and several business establishments and the Consolidated Rail Corporation's Putnam Junction Rail 
Yard. The Village of Brewster accounts for 2,200 residential users. 

The East Branch Croton River flows adjacent to the site. Three thousand feet to the east of the site, 
the river is impounded to form the East Branch Reservoir, part o f New York City's Croton watershed 
reservoir system. Three thousand feet from the site to the northeast, Bog Brook, a tributary to the 
East Branch Croton River, is impounded to form Bog Brook Reservoir, also owned by New York 
City. The river also contributes to the Croton Falls Reservoir, located approximately 3.5 miles 
dow nstream from the site. 

General land use and drinking water sources in the vicinity of the site have not changed since the 
signing of the groundwater and source control Records ofDecision (RODs). 

His/ory ofContamtnauon 

The Brewster Well Field was found to becontaminated with volatile organic compounds (VQCs), 
primarily perchloroethylene (pCE), trichloroethylene (TeE), and \,2-dichloroethylene (DCE) in 
1978. Investigations found thatthe source ofcontamination was a dry well used for disposing of 
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dry-cleaning wastes at Alben DryCleaners. The drywell had been used by the dry cleaners from the 
initial operation in 1965 until 1983. 

Initial Response 

From 1978 to 1984, the Village ofBrewster used several drilling, blending, and pumping strategies 
to keep contaminantlevels down. Under a cooperative agreement with EPA, the Village installed 
a full-scale air stripper in 1984, which is currently providing safe drinking water to the Village. 

The site was placed on the National Priorities List of Superfund sites in December 1982. 

Bo.sisfor Taking AClioll 

From 198410 1986, through a cooperative agreement between the New York Slate Department of 
Conservation (NYSDEC) and EPA, NYSDEC'sconsultant, GHR EngineeringAssociates, performed 
a remedial investigation and feasibility study (RL'FS) to determine the nature and extent o f the 
groundwater contamination, and to evaluate cleanup alternatives at the site. The RI concluded that 
the prima ry contaminants found in the groundwater are PCE, TCE, and 1,2-DCE, and that a plume 
ofcontaminalion was found to extend from the vicinity of Alben Dry Cleaners, a local dry-cleaning 
establishrnem, to the well field. 

In 1988,asourcecontrol RIIFS was completed byEPA's conrractor, Ebasco Services, Inc. (Ebasco) . 
The RI concluded that a dry well located adjacent to Alben Dry Cleaners was the source of the 
contamin ation present at the well field. 

IV. Remedial Actions 

Remedy Selection 

On September 30, 1986, a ROD was signed to address the groundwater. The selected remedy 
includes conlinuing 10 operate the existing air stripping system at the well field in order to continue 
to provide a safe and reliable water supply. The remedy also included the design and construction 
of a groundwa ter management system (GMS) to contain the groundwater eontaminanl plume and 
to restore groundwater quality south ofthe Croton River. The GMS was to consist offour extraction 
wells, treatment of the extracted groundwater by air stripping, and reinjection of the treated 
groundwater into eight reinj ection wells. After it was constructed, due 10 operational difficulties 
related to the reinjection system, the remedy was modified via an Explanation of Significant 
Differences (ESD) in December 1996. The ESD changed the final disposition of the treated 
groundwater from reinjection to surface water discharge. The ESD also called for the monitoring 
of nearby wetlands and floodplains to detennine whether not reinjecting the treated groundwater 
would have an adverse impacl on them. 

On September 29, 1988, a source control ROD was signed, which called for the excavation, removal, 
and off-site incineration ofthe contents ofthe dry well and the surrounding contaminated soils. The 
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primary objectives for this action were to ensure the viability of the GMS by removing any 
continuing source ofcontamination and minimize any potential risks associated with direct contact 
ofcontaminated soils. 

Remedy Implemen/a/ion 

Groundwater 

A packed tower air stripper was installed in 1984 to provide treatment of the Village of Brewster 
water supply. 

The remedial design (RD) related to the GMS was initiated by Ebasco in December 1987. The plans 
and specifications for the GMS were completed in April 1989. 

Ebasco awarded a remedial action (RA)contract to YWC, Inc. to construct the GMS on October 13, 
1989; the construction was completed in March 1991. The GMS consists offour extraction wells 
(EW·l , EW·2, EW·3, and EW-4) ' screened from approximately 20 to 32 ft below ground surface 
and having Goulds submersible pumps. The combined flow from the four extraction wells was 
designed to be 45 to 50 gallons per minute (gpm). 

Water is pumped from the fOUT extraction wells to the top ofan air stripper . The stripper tower is a 
Hydro Group 30-inch diameter, packed tower and is filled with 25 feet ofone-inch Norton plastic 
intalox saddles. Air to the air stripper is provided by two parallel belt-driven centrifugal blowers 
located inside the treatment building. The system was originally designed such that treated water 
would be reinjected through a series ofwells, cross-gradient from the extraction wells. The intended 
purpose was to promote flushing ofthe impacted portion of the aquifer. The groundwater extraction 
and reinjection scenario was to create a flushing cycl e between the extraction and injection wells 
through the center of the contaminant plume to remove additional mass adsorbed on soil particles. 
The RI surmised that clean up standards could be achie ved south of the river in 10 years. 

During the 90-day remedy shakedown, three of the four extraction wells were found not to be 
yielding sufficient volumes of water and the eight injection wells were not accepting sufficien t 
volumes ofwater. In an attempt to rectify the operati onal problems, two new extraction wells were 
installed, two extraction wells were abandoned, and correct ive actions for the third well weretaken. 
The injection wells and oew extraction wells were then redeveloped. During restart-up of the GMS, 
however, it was unable to process water consistent with the designed performance criteria. 

In 1993, in an atternpt tn attain an operational and functional GMS, the U.S. Army Corps of 
Engineers (USACE), under an interagency agreement with EPA, commenced the redevelopment of 
theexisting injection wells, the testingofthe GMS, and the installation, development, and the testing 
offournew injection wells . During the performance ofthe injection well redevelopment field work, 
the USACE found buildup of fine materials and carbonate/metal oxide precipitates on the well 

Figure 2 shows the locationsof the monitoring and extraction wells on the site. 
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casings, possibly due to the high dissolved solids/hardness content of the groundwater and resultant 
oxygenation ofthe water through the air stripping process. Subsequently, all of the injection wells 
were redeveloped and acid-cleaned. 

From 1994 to 1995, the USACE performed a pH adjustment field study and Malcolm Pimic, Inc. 
(Malcolm Pimie), the USACE's contractor, performed a softencr/chelating agents/polymers addi tion 
bench-scale treatability study. The findings of these studies indicated that while these water 
treatment alternatives were viable, they were extremely expensive. Subsequently, an evaluation of 
the viability ofdischarging the air-stripped water to the Croton River, in lieu of reinjecting it on-site, 
was perfonned by Malcolm Pirrue. Based on the findings of this investigation, surface water 
discharge was determined to be the op timal alternative to reinjection'. 

Construetionofa ISO-foot, a -inch, underground discharge pipe and outfall system for the GMS was 
completed in September 1996, and the GMS was restarted in October 1996. In April 1997, 
following ajoint EPAIN YSDEC final inspection which confirmed that major punch list items were 
resolved, the system became fully operational. The treated effluent is allowed to now via gravity 
down to a gabion outfall structure at the river. The OMS is required 10 treat contaminated 
groundwater to groundwater standards and applicable Slate surface water discharge criteria. 
Additionally, as part of the long-term performance monitoring of the GMS, potential wetland and 
Flood plain related impacts associated with the surface water discharge arc to be evaluated on an 
annual basis. 

In late 2001, a Remedial System Evaluation (RSE)l was conducted at the site. The results were 
presented in a 2002 report' . 

, 
The modification to the selected remedy (i.e., changing the final disposition of the treated 
groundwater fromreinjection to sur face watcr diseharge) was documented in an ESD,which 
was issued in December 1996. 

, 
In OSWERDirec/ive No. 9100.0-33. TrotlSmillal afFinal FYQO · FrO} Superfund RefoT/tIS 
Strolegy. dilled July 7,1000, the Office of Solid Waste and Emergency Response outl ined 
a commitment to optimize Fund-lead groundwater extraction and trealInent systems. To 
fulfill this commitment, the EPA T....,hnology Innovation Office (TID) and Office of 
Emergency and Remedial Response, through a nationwide project, assis ts the ten EPA 
Regions in evaluating their Fund·lead groundwater extraction and treatment systems. The 
site evaluations are conducted by EPA-TID contractors, GeoTrans, Inc. and the USACE, 
using a process called RSE, whichwaS developed by the USACE. The RSE process is meant 
to evaluate performance and effectiveness, identify cost savings through changes in 
operation and technology, assure clear and realistic remediation goals and an exit strategy, 
and verify adequate maintenance ofGovemment-owned equipment. The Brewster Well 
Field site was chosen to receive an RSE based on an initial screening of the ground",,,ter 
extraction and treatment systems managed by EPA Region 2. 

•	 Remedial System Evaluation, Brewster Well Field Superfund Site, Brewster, New York, 
Final Report. April 2002 
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The Applicable or Relevant and Appropriate Requirements for groundwater cleanup include EPA's 
Maximum Contaminant Levels (MCLs) and New York Sta te's groundwater quality standards. The 
action level established forTCE at the site is 5 micrograms per liter' (Ilgll) . Based on the analytical 
results associated with the GMS influent and effluent sampling, it has been concluded that the GMS 
is effectively treating the VOC-contaminated water to concentrations meeting thc action levels and 
is complying with the State Pollutant Discharge Elimination System (SPDES) surface water 
discharge criteria. 

Source Cont rol 

The source control RD was initiated by Ebasco in October 1988. The plans and specifications 
related to the removal of the dry well were completed in August 1990. Ebasco awarded an RA 
contract to GSX Services, Inc. to implement thc RD in April 1991. 

In August 1991, the drywel1 was excavated and confirmation sampling at the excavation limits was 
performed. Eight truckloads (approximately 20 tons each) of contaminated sediments and soils 
were removed. The excavation, which was accomplished using sheet piles, was comple ted down 
to 15 feet below the ground surface to the water table. Final confirmation samples showed that the 
target cleanup goal of4 mgfkg for PCE in the unsaturated zone was accompl ished". Therefore, the 
remedia tion ofthe source ofcontamination has reduced contamination ofthe soils in the unsaturated 
zone to acceptable health-based levels. Residual soil contamination in the saturated zone is being 
addressed as part of the co ntamination plume by the GMS. 

Institutional Controls lmplementation 

It is the intention of the decision documents that the so il and groundwater be remedia ted to levels 
that would allow for unlimited use without restriction. At the time of the decisions documents, there 
did not appear to be any significant risk to human health that would exist during thc groundwater 
remcd iation period and no insti tutional controls were selected as part of the final site remedyor were 
found to be necessary duri ng the period of groundwater remediation. Nevertheless, EPA 
acknowledges that a municipal water system serves the area. In addition , new wells cannot be 
installed without prior approval by the County Health Department, thereby preventing the installation 
of new wells in the contaminated plume. Thcre are three private water supply wells located 
downgradient of the source area. Two ofthese wells are located outside of the current plume area 
and the other we!! is screened below the plume. Since trea tment ofthe water extracted from these 
wells is required by the Putnam County Department of Heath, these wells arc protected. 

In this review, several concerns have been raised about the pcrformance ofthe remedy , Specifically, 
soil gas samples from beneath the Subaru dealership build ing suggest that additional source material 

, 
Proposed MeL at the time of RODissuance. 

, 
Basedon a riskassessment performed as part of the sourcecontrol RlIFS, it wasdelermincd 
that soils containing less than 4 mgikg of peE would presentexcesscarcinogenic risks of 
no more than IxIO'" falling within EPA's target risk range of 10" IOtO-6. 
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may be present underneath the building. Depending upon the results of further investigation 
concerning the potential source material and its effect on the selected remedy, institutional controls 
may be necessary. 

System Opera/ ions/Operation and Maintenance/Monitoring 

Since Apri l 1997, the GMS has operated at a pumping rate of approximately 50 gpm 

Extraction and monitoring well integrity inspections and maintenance are performed on a regular 
basis, 

In November 2005, extraction well EW-4 became non-functional due to an electrical motor control 
circuit fault (burnt breaker switch) and pump motor failure. Since this well was pumpi ng water with 
low VOC concentrations, the failed pump motor was not replaced and the well was taken o ff-line. 

The groundwater monitoring system includes moni toring wells installed in the shallow , intermediate, 
and deep zones in the aquifer. as well as extraction wells and form er injection wells . His torically, 
the depth of contamination has been detected down to the intermediate zone. Since 2002, 
groundwater monitoring has been conducted on aquarterly basis in appro ximately eight shallow and 
intermediate wells. In addition, a more comprehensive sampling effort, consisting of 16 shallow 
and intermediate monitoring wells, took place annually. 

Monitoring wells DGC-I II and DGC- 17lbccame non-functional as a rcsult of frost damage. Since 
these wells were subsequently determined to not be needed for the current monitoring/sampling 
program, repairs to these wells were not made. 

To refine the plume delineation, additional monitoring wells were installed around the source area 
and in the residual contaminant plume from December 2004 to February 2007. As part ofGMS 
optimization efforts, since it appeared that the groundwater plume has shifted due to the influ ence 
of the Village of Brewster's water supply extraction system located to the north of the river 
(significantly lower levels ofcontamination were be ing extracted from wells EW-3 and EW-4; see 
Figure 3), to provide better capture ofthe contaminated groundwater, two new extraction wells and 
one combination monitoring and extraction well were inst alled in the source area. Underground 
piping to connect the new extraction wells to the site GMS is 10 be installed in Spring 2007. 
Additionally, one multipoint air sparge well was installed immediately upgradient ofthe source area 
to provide a possible enhancement to the groundwater remedy. An air sparging pilot study is 
currently being developed. 

The GMS has consistently met cleanup action levels and surface wate r disch arge standards. GMS 
staffing includes an operator, staff engineer, and field sampling technician. The opera tor anends to 
unscheduled system shutdowns after being notified via telemetry. The operator visits the site on a 
weekly basis for four to eight hours. The plant engineer does not routinely visit the site, but 
performs some site sampling, acid washing, and prepares project reports (monthly, quarterly and 
annual). The wells (extraction and monitoring) are sampled according to the schedule conta ined in 
the operation and maintenance (O&M) manual. 
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Routine maintenance of the system includes acid washing the packing on a monthly basis to prevent 
fouling of the system. The 4~ ineh underground line was repl aced with a larger c-inch line in 
September 2003 when it became clogged with scale and could not be cleaned effectively via 
mechanical or chem ical methods. The individual flow rate from each of the four ext raction wells 
is not available because the system was not designed to allow individual measurement. 

The estimated annual O&M costs are $300,847; these costs are broken down in Table 2 (attached). 

The packed tower air stripper which is providing treatment to the Village o f Brewster water supply 
continues to be properly operated and mainta ined by the Village. The Village water supply is a 
public water supply that is covered under the Safe Drinking Water Act, as well as State and County 
requirements. 

The 1996 ESD called for the monitoring ofnearby wetlands and floodplains to determine whether 
not reinjecting the extracted groundwater would have an adverse impact on them. Monitoring has 
been performed since the issuance of the ESD. The monitoring has found that not recharg ing the 
water that is extracted and treated is not adVersely affecting the wetland areas at the site . The 
monitoring will continue. 

V. Progress Since Last Fin-Year Revjew 

The first five-year review for this site made a number of recommendat ions and identified several 
followup actions . The recommendations and followup actions, as well as their implementation 
status, are summarized in Table 3 (attached). As can be seen by Table 3, the recommendations and 
follow-up actions have, for the most part been addressed. The new extraction wells that were 
recently installed in the source area need to be connected via underground piping to the GMS. It is 
anticipated that this work will be performed in Spring 2007. Following the completion of the 
implementation of ongoing remedy optimization modifications and the subsequent collection o f 
operational and sampling data, the groundwater modeling and capture zone analysis will be updated 
to re-evaluate the groundwater plume capture and the performance of the modified GMS. 

Because ofEPA's concerns that workers could potentially be exposed to contaminated groundwater 
during construction activities and the potential installation ofwater supply wells associated with the 
Durkin Farms subdivision, EPA advised the Town ofSoutheast Planning Board via an April I , 2002 
letter that to insure that the groundwater plumecontrol thai is currently in place will not be adversely 
a ffected by pumping groundwater at any new development, field studies, such as pumping tests and, 
if necessary, trac er testing and/or flow modeling by qualified professional(s) for the area intended 
to be developed would need to be conducted. EPA also indicated that it would need to review the 
work plans related to the performance o f these studies and the results of such studies. It does not 
appear that the Durkin Farms subdivision project is currently proceeding . 

EPA also sent a Mareb 16, 2007 letter to the Planning Board, requesting 10 be notified of any 
planned construction on the Smith-Cairns Subaru dealership property. A letter will also be sent to 
the Subaru dealership property owner. 
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VI. Five-Year Review Process 

Adminislrative Campo1lenl$ 

The five-year review team consisted ofLisa Wong(Remedial Project Manager [RPM]), Chloe Metz 
(risk assessor), and Richard Krauser (hydrogeologist). 

Community Involvement 

The EPA Community Relations Coordinator for the Brewster Well field site, Cecilia Echols, 
published a notice in the Putnam County Courier, a localnewspaper, on March 21, 2007, notifying 
the communityofthe ini tiation of the five-year reviewprocess. The notice indicated that EPA would 
be conducting a five-year review of the remedy for the site to ensure that the implemented remedy 
remains protcctiveofpublic health and the environment and is functioning as designed. It was also 
indicated that once the five-year report is completed, the results will be made available in the local 
site repository. ln addition, the notice included the RPM's addre ss and telephone number for 
questions related to the five-year review process or the Brewster Well Field site. 

Document Review 

The documents, data, and information which were reviewed in completing the five-year rev iew are 
summari zed in Tab le 4 (attached). 

Data Review 

Based upon the recommendations of the RSE, additional monitoring wells were installed south of 
extraction well EW-t and ncar the source area. 

The primarygroundwatercontaminants are PCE and its reduct ive dehalogenation daughter products, 
TCE, 1,2-0CE, and vinyl chloride. The highest concentrations ofPCE and TCE have been in wells 
OGC-6I and TH -7. The concentrations ofPCE and TCE in these two wells have decreased since 
the RI. Since the concentrations ofOCE and vinyl chloride have increased in these wells, it is likely 
that biodegradation is occurring in combination withtheextraction of the contaminated groundwater 
by the GMS. The highest concentrations ofPCE and TCE are currently in the newly installed well 
ERT6I ncar the source area . Figure 3 illustrates thc extent oftbe groundwater contamination. 

The extraction wells were fitted with hardware in 2000to permit sampling ofeach wel l. These data 
indicate that the highestlevels ofPCE and TCE are extracted from wells EW-I and EW-2, located 
the farthest distance from the river. Significantly lower levels ofcontamination are extracted from 
wells EW·3 and EW-4. Well EW-4 was takenotr-linedue to burn t breaker switc h and pump motor 
failure. Flow from well EW-3 will be evaluated and it will be determined if well EW-3 is still 
needed for plume capture once the three new extraction wells are operating. 

In February 1997, under state authorities, a gasoline SCIViee station's leaking underground storage 
tanks and associ ated contaminated soil (located lessthan 100 feet upgradien t from the Brewster Well 
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Field site GM S) were removed and excavated, respectively . As a result of'this leakage ofgasoline, 
methyl tertiary butyl ethcr(MTBE) has been detected in several on-site monitoring wells and in the 
influent of the GMS' air stripper. While MTBE has been detected in the GMS' surface water 
discharge, the levels are in compliance with the SPDES discharge criteria. The Village monitors for 
MTB E and has not detected any MTBE in its water supply system , 

Currently, surface water is sampled upstream, downstream , and at the discharge point for the treated 
effluent. The sample resul ts indicate that the surface water does not contain site contaminants. 
Since the river flows to the East Branch Reservoir, whic h is part of New York City's Croton 
watershed reservoir system, surface water sampling will continue to ensure that the groundwater 
plume is not impacting the surface water. 

Cu rrently, the Brewster Well Field pumps approximately 250,000 to 350,000 gallons per day from 
four wells. While VOCs have been detected in the influent, they are not detected in the treated 
water. As can be seen by Table 5 (sec allached), the average concentrations cfV'Of's detected in the 
in fluent were essentially the same during the review period. 

Since the levels ofVOCs in the groundwater near the source area are still elevated and based upon 
recent soi l gas samples from beneath the Subaru dealersh ip, it is believed that a residual source of 
groundwater contamination may be present undernea th the building. This warrants further 
evaluation (see Issues and Recommendations, below). 

Site Inspection 

A site inspection was performed on February 28, 2007. The following parties were in attendance. 

Lisa Wong, EPA RPM, Region n 
Chloe Metz, EPA Risk Assessor, Region II 
Richard Krauser. EPA Hydrogeologist, Region [J 

Ca rl HolTman, Environmental Program Specialist, NYSDEC 
Gerald Rider, Section Chief, NYSD EC 
Lou Gasparini, Plant Operator, Sevenson 
Dave Nelson, USACE Project Engineer 

The inspection found a wcll-maintained and functional facility. The packing in the air stripper, 
howe ver, becomes fouled with calcium carbona te deposits. To prevent plugging, the column is 
cleaned monthly by shutting down the wells and circulating acetic acid through the column packing 
for 48 hours. After cleaning, the used acid is diluted and discharged slowly to the river. The 
biological accumulation on the distribution plate at the top of the air strippe r is removed and cleaned 
using a bleach solution once pcr year. 

The clogging problem bad been evaluated. Fitting improvement modi fications for the discharge line 
were made. A sequestering agent was added to the water in an attempt to prevent the effluent line 
from plugging and also possibly eliminate the need for or minimize the frequenc y of the periodic 
cleaning of the air stripper packing. It was, however, subseqaentlydeterrnined that the agent could 
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not meet the desi red effectiveness and resulted in increased bio logical growth. The monthly packing 
cleaning as described above was found to be the optimal maintenance solution for addressing the 
deposit buildup and clogging. 

Interv iews 

No interviews were conducted during the review period . 

Institutional Controls Verification and EJJeeriveni!Ss 

New wells cannot be installed without prior approval by the County Hea lth Department, thereby 
prev enting the installation of new wells in the contaminated plume. There are three private water 
supply wells located downgradicnt of the source area. Two ofthese wells are located outside of the 
current plume area and the other well is screened below the p lume. Since trea tment of the water 
extracted from these wells is required by the Putnam County Department of'Heath, these wells are 
protected. 

In this rev iew, several concerns have been raised about the performance of the remedy. Specifically, 
soil gas samples from beneath the Subaru dealershipbuild ing suggest that additional source ma terial 
may be pre sent underneath the building. Depending upon the results of further investigation 
concerning the potential source mate rial and its effect on the selected remedy, institutional controls 
may be necessary. 

Other Comments 011 Operatioll. Maintenance, IJlld Inslllut ional Controls 

Table 6 (attached) summarizes several observations and offers suggestions to resolve these issues. 

VII. T echnIc al Assessment 

Question A: Is Ihe reme!ly functioning as intended by the decision documents? 

It is the intention of the decision documents thai the soil and groundwater be remcdiatcd to levels 
that would allow for unlimited use without restriction. 

Plume Containment 

The 1986 ROD called for the continued operation ofthe existing air stripping system at the well field 
so as to continue to provide a safe and reliable water supply. This remedial action is functioning as 
intended. The Village of'Brcwster's air stripping system is well maintained and meets all treatment 
goals as described earli er. The system is properly operated and has no history ofnoncompliance. 

The ROD and ESD also called for a GMS to contain the groundwater contaminant plume and to 
restore groundwater quality south of the East Branch Croton River. While all of the groundwater 
contamination to the south of the river does not appear to be within the capture zone of the GMS' 
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four extrac tion wells, the Village ofBrewster's water supply extraction system, located to the north 
of the river, likely captures any contaminated groundwater that passes under the river. Therefore, 
the Village o f Brewster's water supply extraction system in combination with the GMS have 
effectively con tained the groundwater plume. The GMS' effluent also meets all surface water 
discharge requirements". However , groundwater monitoring results do not indicate that the mass 
reduction of peE is occurring at the rate anticipated. In order to address the concern 
recommendations for the reevaluation of this remedyare included. Data also indicate the signi ficant 
presence of PCE daughter products TCE, DCE and vinyl chloride (presumably, as a result of 
bacterial degradation). 

Source ArM Removal 

The 1988 ROD called for the excavation, removal, and off-site incineration of the contents o f the 
dry well and the surro unding contaminated soils. The primary objectives for this action were to 
ensure the viability of the GMS by removing anycontinuing source ofcontamination and minimize 
any potential risks associated with direct contact of contaminated soils. 

Wetlands 

The original remedy called for the reinjection of the treated groundwater so as not to adversely 
impact area wetlands and flood plains. Because of oper3tional difficulties related to reinjecting the 
treated effluent , a surface water discharge system was installed pursuant to an ESD. Continued 
review of pumping and non-pumping monitoring well watcr level data and local rainfall data 
collected since the last S-year review indicate relatively little change s in groundwater elevations, 
apparent ly, associated with temporal and/or seasonal variations. Not recharging the water that is 
extracted and treated docs not appear to adversely affect the wetland areas at the site. The two new 
extraction wells installed near the source area arc located further away from the wet land areas than 
the current wells . Therefore, they are not expected to adversely affect the wetland areas at the site. 

Question B: Are the exposure assumptions. toxicity data, cleanup levels. and remedial action 
objectives used at the lime of the remedy s/i/l valid? 

There arc no changes in the physical conditions of the site or site uses that would affect the 
protectiveness ofthe selected remedy. The land usc considerations and potential exposure pathways 
considered in the baseline human health risk assessment are still valid. The source area, which 
included the drywell and the surrounding soil, hasbeen excavated, removing potent ial direct contact 
(i.e., ingestion or dermal contact with soil) exposures to on-site workers and the public. Potential 
exposure to contaminated groundwater has been eliminated since most residents get their water from 
the public supply, which is treated to meet state and federal drinking water standards. There are 
three private wells downgradient from the source area. Two ofthcse wells are beyond the plume and 
the other well is screened below the plume. New wells cannot be installed in the Village without 

, 
Ground""ter treatment to EPA's MCLs and New York State's groundwater quality 
standards is also being met under the ROD' s originally called for treatment of extracted 
grOUIldwater andreinjectionof the treated groundwater into the subsurface. 
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prior approval by the County Health Department, thereby preventing the installation ofnew wells 
in the contaminated plume. An exposure pathway that was not considered in the original risk 
assessment is vapor intrusion into indoor air. This pathway is di scussed below in Question C. 

. Aspects ofthe risk assessment have changedsince the original risk assessment for the Brewste r Well 
Field site was performed in 1986. For example, theeaneerslope factor (CSF) for PCE, the primary 
con taminant of concern in the assessment, has chang ed from 5.2x10·l {mg/kg-day) to 5.2x l0·' 
(mg/kg-day)· '. S ince the exposure pathways to contaminated soil and groundwater have been 
el iminated, this change in toxicity value does not render the remedy less protective. 

SQurce Control 

The contaminated unsaturated soil from the dry well area was removed in 1991 to reduce the risk 
to receptors who may become exposed to contaminated soil and to remove the source of 
contam ination to the groundwater'. The cleanup criterion for PCE was 4 mg/kg. Post-excavation 
conflrmational samples indicated that this was achieved. Because PCE toxicity values have changed 
since the ROD, the new risk- based Ill' concentratio n (calculated to be protective for long-term 
exposure) would be 0 .5 mglkg. Nonethel ess, the cleanup value that was used in 1991 is still within 
EPA's target risk range of 10'" to 10" . The residual levels of PCE in soil in the dry we!! area, 
therefore, do not pose an unacceptable risk. 

Recent soil gas samples from beneath the Subaru dealership indicate that residual source materi al 
may be present und erneath the building. The material wou ld not be availab le for direct contact but 
could be contributing to vapors migrating from the subsurface into indoor air. This pathway is 
discussed below in Question C. 

Groundwater 

The exposure assumptions used to evaluate the thr eat posed by the groundwater considered 
ingestion, dermal contact , and inhalation of vapors from showering and household water use, as well 
as from the air strippers. The risk assessment was conducted prior to implementation of the curr ent 
guidance for human health risk assessments. While the process for selecting and evaluating 
chemicals ofpotential concern is not the same as the one that is used today, the ou tcome would be 
the same--the potential carci noge nic risk related to exposure to the groundwater is in excess of the 
targ et risk range of 10'" to 10". 

In the 1986 ROD for OUI, the remedial action objective s included the con tinued operation o f the 
packed towe r on the Village's water supply to provide safe water and to contain and restore the 
groundwater. Th e packed tower is effecti vely providing potable drinking water. The Village's 
extraction syst em in combination with the GMS will continue to contain the plume. Whi le the ROD 
anticipated 10 years of extraction and treatment to meet MCLs, the an ticipated duration of the 
pumping to reach MCLs is no t presently known. 

• Residual soil contamination in the saturated zone is being addressed by the GMS, 
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Groundwater data collected from exist ing monitoring wells in the last two years (2005 and 2006), 
as well as from recently installed wells in the source area, indicates that PCE and its breakdown 
products vinyl chloride, trichloroethylene, and cis- I,2 -dichloTOethylene exceed drin king water 
standards, which were the remedial goa ls for the site. However, aside from the former Alben Dry 
Cl eaners property area w here the dry well was located, concentrations of these contaminants are 
generally lower than what has previously been observed at the site, showing that the remedy is 
improving the quality of the groundwater. Completing the effort to optimize the G MS willlikely 
lead to further reductions in site-related contamination. 

An ecological evaluation was conducted in 1986. It cited studies regarding the low likelihood of 
chlorinated solvent bioaccumulation in fish. It also emphas ized the high volatilltyof thesc chemicals 
that trans lates to a low residency time in surface water . Since the time of this evaluation, new 
ecological risk guidance has been published as well as benchmark surface water concentrations that 
can be used to screen data for potential problems and further evaluation. The 2001 quarte rly samples 
taken upstream and downstream oftbe treatment system outfall have not detected the chemicals of 
poten tial concern. This indicates that neither the groundwater plume nor the treatment effluent is 
impacting surface water in the river. 

QuestionC: HasallYother informationcome10 fig/II Inat could coif inloquestion theprotectiveness 
oflhe remedy? 

Th e soil vapor intrus ion pathway was not eval uated in the RIs forOUI and OU2 or in the last y-ycar 
review because the contribution ofgroundwater and soil con tam ination to vapors indoors was not 
well understood unti l recently. A soil gas evaluation in the vicin ity of the former dry well and 
downgradient was performed as part ofthe G MS optimizat ion efforts in May 2006. Soil gas samples 
were collected beneath the slab of the Subaru dealership build ing, ben eath the asphalt pavement in 
the car lot, and north o f the dealership and Route 202 in the car lot o f the Brady Stann ard Chevrolet 
dealership. Soil gas samples were collected only bene ath the car lot of the Brady Stannard Chevrolet 
dealership, and not beneath the building's slab. 

The maximum detected concentrations ofPCE and TCE from beneath the Subaru dealership's slab 
were 176, 197 micrograms per cubic meter (l-lglmJ

) and 4,72 3 J.lglml , respectively, suggesting that 
residual contamination may still exists in the vicinity o f the source area. Because o f concerns that 
the subslab vapors could be impacting indoor air, a subslab mitigation sys tem was installed in 
January 2007. Indoor air sampling of the dealership building will be performed in late March or 
early Apri l 2007 to verify the effectiveness of the mitigation system. Although soi l gas 
concentrations from around the Brady Stannard dea lership were not elevated, concentrations ofsite 
rel ated groundwater contaminants in wells DGS-19S and ERT- 19D suggest th at the vapor intrusion 
pathway sho uld be investigated atthis building, as wel l. Vinyl chloride was found at 84 1-l gf! and 
PCE at 210 ug/l. These concentrations exceed the groundwater screening values found in Table 2e 
of the DraftGuidancefor Evaluallngthe Vapor Intrusion10 IndoorAir Pathway from Groundwaler 
ond Soils (USEPA, 2002) . Subslab samples to ensure that vapors are nol collecting beneath the 
Brady Stannard building are recommended. 
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Technical Assessment Summary 

Based upon the data reviewed and the site inspection, it has been concluded that the remedy appears 
to be functioning as intended by lhc RODs, as modifi ed by the ESD. Efforts are currently underway 
to optimize the performance of the GMS so that groundwater can be treated more effecti vely and be 
restored to drinking watcr levels sooner. There have been no changes in the physical conditions o f 
the site that would affect the protectiveness ofthe remedy. However, new information about the soil 
vapor intrusion pathway and soil gas data collected from beneath the Subarudealership suggest that 
addi tional data needs to be collected to fully evaluate this pathway. Changes in toxicity factors and 
risk assessm ent practices do not affect the protectiveness of the remedy. 

Based upon the results o f the five-year review, it has been concluded that: 

•	 The Village-supplied drinking water meets water quality standards. 
•	 The GMS treated water mee ts the surface water discharge criteria'. 
•	 The 2006 quarterly surface water samples collected upstream and downstream of the 

treatment system outfall did not showVOCs. This indicates that the OMS' effluent and the 
contaminated groundwater are not impacting the surface water in the river. 

•	 Whilethe toxicity lcvel for PCE in soilbas changed, the residual levels of PCE in soil do not 
pose an unacceptable risk. 

•	 The effluent line leading from the air stripper discharge sump to the river is no longer 
plugged with calcium carbonate following its replacement with a larger diameter pipe and 
implementation of fitting improvement modificat ions. 

•	 Two extraction wells (EW-3 and EW-4) are pumping relatively low VOC concentration 
water (EW-4 was taken off-line due to burnt breaker switch and pump motor fai lure). The 
three new extraction wells installed in the source area will likely maximize efficie ncy by 
extracting groundwater in more highly contaminated areas. 

The groundwater plume will not likely be remedied to MCLs in ten years as estimated in the ROD; 
however, the PCE is showing significant degradation. Enhancements to the groundwater remedy 
should be considered. 

Monitoring for potential impacts on the wetlands and floodplains should cont inuc to evaluate any 
impacts related to the GMS optimization modifications. 

VIII.hsuesIReeommendat ions, and Follow-up Actions 

Table 7 (attached) contains recommendations and follow-up actions which should ensure long-term 
protectiveness. This review has raised severalconcerns along with recommendations for appropriate 
follow -up actions. One concern is that vapor intrusion could potentially be impacti ng indoor air at 

•	 Groundwater treatment to EPA's MCLs and New York State's groundwater quality 
standards is also being met under the ROD's originally called for treatment of extracted 
groundwaterand reinjectionoflhe treatedgroundwater into the subsurface. 

I'
 



the Smith-Cairns Subaru dealership (formerly Alben Dry Cleaners, where the contaminant source 
was located) and the nearby Brady Stannard Chevrolet deal ership . Based upon subslab vapor 
concentrations, a subslab mitigation system was installed at the Subaru dealership. 
Recomme ndations contained in this report, if carried out, will determine whether there is any 
exposure and indicate ifanyadditional activities or actions are needed. A secondconcem is that the 
soil gas samples fro m beneath the Subaru dealership building suggests that residual source material 
may be present underneath the building. Further investigation concerning potential source material 
and its effect on the selected remedy are necessary. Anotherconcern is that the groundwater plume 
capture and the overall performance of the modified groundwater management system needs to be 
ree valuated. The final concern is for an orderly transfer of the GMS to the State. 

IX. Pmrcctivencss Statement 

A protectiveness determination for this site cannot be made until additional information is obtained 
(see Table 7). It is expected that a report addendum containing a protectiveness statement will be 
issued within one yearof the date ofthis report. 

X. Ne:a:t Review 

The next five-year review forthe Brewster Well Field Site should be completed before Apri l 2012. 
However, due to the number of concerns raised in this review and the number of issues and 
recommendations, it is suggested that a status update on the recommendations and suggestions, bc 
prepared before this site is transferred to the State. 

Approved: 

,George Pavlou, Director Date 
Emergency and Remedial Response Division 
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DCE 
DGe 
EPA 
ESD 
FS 
GMS 
MCL 
NYSDEC 
PCE 
OU 
RAO 
RI 
ROD 
TCE 
TH 
USACE 
VOCs 

List of Acron yms 

1,2-Dichloroethene 
Dunn Geoscience Corporation 
(United States) Environmental Protection Agency 
Explanation of Significant Differences 
Feasibil ity Study 
Groundwater Management System 
Maximum Contaminant Level 
New York State Department of Environmental Conservation 
Tetrachloroethene 
Operable Unit 
Remedial Action Objective 
Remedial Investigation 
Record of Decision 
Trichloroethene 
(New York Stale Department ofTransportation) Test Holes 

United Slates Amy CorpsofEngineers 
Volatile organic compounds 



Lbt orFil:urts 

Figure I BrewsterWell Field Superfund Sile location Map 

Figure 2 BrewsterWeD Field Superfund Site Well Location Map 

Figure 3 Brewster Well Field Site Schemalic Total CVOC Plume Data Combined from JIIlIC 200S 
and September 2006 Sampling 
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Table I : ChrODology of Site Events 

Ennt [)llt~ 

Volatile organic compomcs d<tCClOO in BrewsterWell Fielc 1978 

Site placed on National Priorities List 19 8 ~ 

Packed Tower ir.stallcd for the ViLagc's Wcll Field "" 
R"OTd of Decision for V'O~nd water 1986 

Remedial Design for groundwater started 1987 

Record otDccis'cn for source control 19 8 ~ 

Remedial Design for s o ~ rc e eontrol sl:u'led 19 8 ~ 

Superlund State Contract executed J'JlS ~ 

Remedial Design for groundwater completed 19 8~ 

Remedial Actin~ for gmllndwaler ,lane<'! 199(, 

Remedial D<:si gn fu' o;.o=e COlluul C Ulllp~~tt:d 1991:) 

Remedial Action for source control started 1991 

Remedial Action for source control completed 1991 

Explanation of Significant DifTcrcucc.l for grcundwalcr '''' 
Remedial Action completed for groundwater 1997 

Preliminary Site Clcsc-Out Report 1997 

Long Ter:n Rcmooi.l R ~ s po n s " slarte,d 1997 

Remedial System Evaluation 2001-2002 

First Pive-Ycar Rev.ew conducted ~002 

Groundwater Managemmt SystemOptimization Efforts 2002-2007 



Table 2: Annual Operating Costs 

Estimated Costs for Contract Performance Cost per Year 

Sampling and Analysis and Equipment Rental $105,666 

Operator Checks $8,352 

Reports $29,696 

Electric & Phone 58,813 

Emergency Monitor $689 

Tower and Effluent Line Rinse $12,197 

Site Maint enance, Repairs, and Field Supplies $19,585 

Travel/per diem $11,590 

Contract Project Management $26,403 

Mise (Shipping, Reproduction) $10,680 

USACE Administration, Oversight, Review, QA , Data 
Analysis 

S60,516 

Total Estimated Cost $300,841 



Table 3 : Recommend at ions and FollI",,_op Aet loos fr om the 2002 . 'Ive-Yn r Review 

Reeommen d allon, a nd 
h sue Slatu,

Follow_up AClluns 

The e m uent line lead ing from the air stripper Sequestering agent addi tion' , Completed 
discharge sump to the river has plugged with undergro und di scharge p'p lng 
calc ium carbona te ,.d , third- party modifications, and failsafe .ystcm 
not ification system needs to be replaced \\.'ith autod ialer insla llation' 
an autodialer 

De termine whether additional mo nitoring Model ing and capt ure zone Co mpleted and to be updated a ller completion 
wells/pi ezometers would provide betterr lume anal ysis. ofGMS opt imization mcd ificauons. 
delineation, det ermine anticipa ted VOC mass 
rem o val , and d eter m ine ", overa ll 
remed iation time frame. 

Wet lands and floodp lains impact evaiulltion Evaluate impecte o f groundwate r Comp leted. Continue to eva luate impacts of 
extraction without reinjec tion o. GMS optimization modifications, i f neceseary, 
wetlands and floodplains 

Dam agcdlnonfunctioning monitoring well s Pro p erly aba nd on, re pa ir , o r Repairs completed for we lls that are part of 
reconstr uct current monitorin g/sampling network. 

Two extraction wells are pump ing low VOC Supplemental e xtraction wells Anticipate completion in June 2007. 
concentra tion water installe.1 and to be COlHK'Ctcd via 

undergrcuml piping to the GMS 

Thc groundwater plume will not likel y be Evaluate viab ility of enhanced Anticipate comple tion in Seplem ber 2007. 
remedied to MCLs in ten years; however. the biodegradation (following modeling 
pe E is showing significant degradation . and cepture acne analysis update 

and enhanced biodegradation field 
pilot study, if needed). 

• Detmllined it could not m«l the desirN effectIVe""...nd mulled III ,nen:.Md blo loSiul ll"O"1h. 

• Derermieed 10 be not cosr-etrecuve. 
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T a ble 3: ReCOmmClldaUnus a nd ~·o llow·up Actio ns fro m tbe Z002 Fi\'e-Yur Rev iew 

Rrcommellda lions an d 
Issue Sia lus 

~·ollow· u p Actions 

Potential ex posure ,. co n ta mi na led Noti fied Town .f Southeast As needed" 
gro undwater and impacts 10 trca tmenl l ysteml Planning Board regard ing concerns 
and plume control lIlI • result o f land releted ,. limit ing poten tial 
development expuMlrc end minimizing potential 

impacts to the treatment sys tems 
and plume contro l, To insure that 
the groundwater plume control that 
is currently in place will nol be 
adversely affec ted by pumpmg 
g ro un dwate r .. th • n ew 

development. field studies and/or 
now model ing would need 10 be 
conducted. EPA would need to 
review the work plans related 10 the 
pcrfonnance o f these stud ies and 
Ihe results o f such studies. 

Po te nt ia l e xpo su re t. eonlaminaled Notified Town . f Southeast As needed 
groundwater an,l subs urface (be low IS fcct) Planning Board regardin g concerns 
residu al so il contamination in the vicinity of related t. preventmg potential 

". fermer dry well if construction ,. expo . lir e to co n tam in ated 
performed in this urea in the future, groundwater and should this area be 

dis turbed as a result o f construct ion 
activities below IS feet in this area. 
Requested tbat EPA be co ntacted 
p rio r ,. a pp ro val .f any 
censuucuon in this area. 

.. llunng the prevIous ~.yea r rev,ew. there appea red 10be SOme Interest In developlng.n . re. duwngradient of'the Brewster Well Field. 
Currently there I re no pllln. ror new development in Ihis area. 



T a ble 4: Docu men ts, Da ta, a nd In format ion Reviewed in Completi ng t ill' Five-Year 
Review 

Document Title, Author Su bmittal Date 

Remedial Investigation Report, GHR Engineering Associates July 1986 

Record ofDecision, EPA September 1986 

Record of Decision, EPA September 1988 

Remedial Action Report, EPA September 199 1 

Revised Final Work Plan Malcolm Pimie, Inc. January 1995 

Interim Treatability Study Report Malcolm Pimic, Inc. February 1995 

Explanation of Significant Differences, EPA December 1996 

Report of Findings, Volume 1: Aquifer Test Results, Malcolm Pimie, 
Ire. 

February 1997 

Remedial Action Report, EPA October 1997 

Preliminary Site Close-Out Report, EPA April 1997 

Bi-Monthly Reports, Sevenson Environmental Services.Inc. July 2002 - January 
2007 

Annual Repor1S, Scvcnson Environmental Services, Inc. August 2003 -
January 2007 

Contractor Quality Control Program, Sevenson Environmental 
Services, Inc. 

April 2000 

Long-Term Remed ial Action Work Plan, Sevcnson Environmental 
Services, Inc. 

October 2000 

Sampling and Analysis Plan for Long-Term Remedial Response 
Activities, Sevenson Environmental Services, Inc. 

November 2000 

Quality Control Summary Report Sevenscn Environment al Services, 
me. 

January 2001 

Remediation System Evaluation, Brewster Well Field Superfund Site, 
Brewster, New York 

April 2002 

2005 Village of Brewster Water Quality Report, Village of Brewster April 2006 

May 2006 Sub-SlablSoil Gas Installation and Sampling Trip Report, 
Lockheed Martin 

June 2006 

May 2006 Soil Gas Investigation Trip Report, Lockheed Martin July 2006 

August-September 2006 Prcpacked Monitoring Wells InstaJlation and 
Sampling, Lockheed Martin 

September 2006 

October-November 2006 Well Installation Trip Report, Earth Tech, Inc. December 2006 



Table 4: Documen ts, Data, and I nformation Reviewed in Completing the Five-Yea r 
Review 

Document T ille, AUlbor Submitt a l Date 

Remedial Investigation Report, GHR Engineering Associates July 1986 

Record ofDccision, EPA September 1986 

Record cfDccision, EPA September 1988 

Remedial Action Report, EPA September 1991 

Revised Final Wo rk Plan Malcolm Pimie, Inc. January 1995 

Interim Treatability Study Report Malcolm Pimie, Inc. f ebruary 1995 

Explanation of Significant Differences, EPA December 1996 

Report of' Findings. Volume I: Aquifer Test Results, Malcolm Pimie, 
lnc. 

February 1997 

Remedial Action Report, EPA October 1997 

Preliminary Site Close-Out Report, EPA April 1997 

Bi-Monthly Reports, Severtson Environmental Services, Inc. July 2002 - January 
2007 

Annual Reports, Scvenson Environmental Services, Inc. August 2003 
January 2007 

Contractor Qual ity Control Program, Scvcnson Environmental 
Services, Inc. 

April 2000 

Long-Term Remedial Action Work Plan, Sevecson Environmental 
Services, Inc. 

October 2000 

Sampling and Analysis Plan for Long-Term Remedial Response 
Activities, Sevenson Environmental Services, Inc. 

November 2000 

Quality Control Summary Report Sevenson Environmental Services, 
Inc . 

January 2001 

Remedial System Evaluation, Brewster Well Field Superfund Site, 
Brewster, New York 

April 2002 

2005 Village ofBrcwster Water Quality Report, Village of Brewster April 2006 

May 2006 Sub-Slab/Soil Gas Installation and Sampling Trip Report, 
Lockheed Martin 

June 2006 

May 2006 Soi l Gas Investigation Trip Report, Lockheed Martin July 2006 

August-S eptember 2006 Prepackcd Monitoring Wells Installation and 
Sampling, Lockheed Martin 

September 2006 

October-November 2006 Well Installation Trip Report, Earth Tech, Inc. December 2006 



T able 4: Documents, Data, and Information Reviewed in Completi ng the Five..Year 
Review 

Conceptual Model and Capture Zone Analysis Report, Earth Tech, Inc. March 2007 

EPA guidance for conducting five..year reviews and other guidance and 
regulations to detcnnine if any new applicable or relevant and appropriate 
requirements relating to the protectiveness of the remedy have been 
developed since EPA issued the RODs 
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Table 6: Ot her Co mments on O peralion, Mai nlenance, Moniloring. and Inslitu tional Controls 

Comment Snggestion 

Groundwater extraction without reinjection could potentially have an 
adverse impact on the wetlands and floodplains 

Continue to monitor for potential impacts on the wetlands 
and floodplains, ifnecessary following GMS optimization 
modifications. 

New York State now requires annual certification that remedy-related 
operation and maintenance (O&M) is being performed. 

On an annual basis, the site will be inspected to determine 
whether any intrusive activities have been performed at the 
site (i .e.• the Subaru dealership or a new residential 
development). The annual O&M report should include a 
summary of the findings of the above-noted activities, 
along with a certification that remedy-related O&M is 
being performed. 
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