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1. INTRODUCTION AND PROJECT OVERVIEW 

The New York State Department of Environmental Conservation (NYSDEC) issued EA 
Engineering, P.C. and its affiliate EA Science and Technology (EA), a Work 
Assignment to perform a focused feasibility study (FS) at the Jack's Drycleaners site in 
the village of Brewerton, town of Cicero, Onondaga County, New York (Figures I and 
2). 

1.1 PURPOSE AND SCOPE 

This FS has been prepared to develop and evaluate options for remedial action. The FS will 
determine which option is the most appropriate, cost effective, and protective of public health 
and the environment at the Jack's Drycleaners site. The selected option will restore the site 
conditions allowing it to be designated for unrestricted use. A remedial investigation (RI) report 
was prepared by EA and approved by the NYSDEC in December 2010. A soil vapor intrusion 
(SVI) investigation was completed and was amended to the RI in May 2011. 

The FS has been conducted in accordance with the most recent versions of the 1988 United 
States Environmental Protection Agency (USEPA) Guidance for Conducting Remedial 
Investigations and Feasibility Studies under Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA) (1988) and NYSDEC Division of Environmental 
Remediation (DER)-10, Technical Guidance for Site Investigation and Remediation (2010) and 
focuses on a limited number of remedial alternatives proven effective at addressing remediation 
at drycleaner sites. 

1.2 REPORT ORGANIZATION 

The FS report has been organized as follows: 

• Section 1—Introduction, Site Background, and Characterization 

• Section 2—Summary of Remedial Investigation and Exposure Assessment 
• Section 3—Development of Remedial Action Objectives 
• Section 4—General Response Actions 

• Section 5—Identification and Screening of Technologies 
• Section 6—Scoping and Development of Remedial Alternatives 
• Section 7—Detailed Analysis of Alternatives 
• Section 8—Recommendations 
• Section 9—References. 
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1.3 BACKGROUND 

The following section provides a brief discussion of the site background for the Jack's 
Drycleaners site. 

1.3.1 Site Location 

The subject site is located at 9628 Brewerton Road in the village of Brewerton, town of Cicero, 
Onondaga County, New York (Figure 2). The area surrounding the site is primarily residential 
and commercial, with most businesses located along Brewerton Road. Located to the east and 
southeast of the site are several hundred feet of wooded and open land that transition to the 
backyards of several residential properties. 

1.3.2 Property Information 

Jack's Drycleaners site is currently utilized as a dry-cleaning facility and is owned by Mr. Young 
Kyu Shin. The parcel is approximately 0.17-acres and is zoned as commercial. According to 
discussions with the property owner and nearby residents, the site was historically utilized as a 
gasoline station in the 1950s and as a dry-cleaning facility since at least 1972. According to a 
review of town of Cicero assessment information for the site, the property was developed with 
the current 1,400 ft2 structure in 1945. The structure was previously connected to a septic system 
which was located directly behind the facility. The septic system was disconnected and removed 
in 2009 as directed by the NYSDEC during the site investigation and interim remedial 
investigation. The septic system consisted of three perforated drainage tiles exiting from three 
different locations along the eastern wall of the building. No septic tank was encountered during 
excavation activities. Drainage pipe and surrounding gravel were excavated and disposed of 
offsite. Following septic system removal, the building was plumbed to the municipal sanitary 
sewer system. The site is serviced with other public utilities including natural gas, electricity, 
and municipal water. 

A petroleum spill was reported at the adjacent property south of Jack's Drycleaners during a tank 
removal project. A subsurface investigation was conducted at the adjacent property in October 
2006 by Nature's Way Environmental Consultants and Contractor's, Inc. (Nature's Way). 
Nature's Way reported the presence of volatile organic compounds (VOCs) and semivolatile 
organic compounds (SVOCs) in soil and groundwater at concentrations exceeding NYSDEC 
guidance values set forth in Technical and Administrative Guidance Memorandum (TAGM) 
4046. 

Nature's Way was retained to complete soil excavation in the impacted areas. Excavation 
activities began on 27 November 2006 and were completed on 7 December 2006. Two 1,000-
gal underground storage tanks (USTs) containing petroleum impacted water were uncovered. 
Water was removed from the USTs prior to their excavation. Approximately 1,145 tons of 
impacted soil were removed from the site and disposed of at the Ontario County Landfill located 
in Stanley, New York. Excavation sidewall and bottom soil samples indicated that 
concentrations of SVOCs and VOCs in soils were greater than NYSDEC TAGM 4046 guidance 
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values. 

Nature's Way was also retained to facilitate the installation of five groundwater monitoring wells 
on the adjacent site on 18-19 April 2007. Some of the wells were installed close to the Jack's 
Drycleaners property. Groundwater monitoring conducted in 2007 indicated that concentrations 
of chlorinated VOCs (CVOCs) were present in groundwater located at the site and appeared to 
be from a source area located immediately behind the Jack's Drycleaners property. 

1.3.3 Physiography 

The subject site is located on the U.S. Geological Survey (USGS) Brewerton, New York 
7.5-minute topographic quadrangle map, dated 1978 (Figure 3). The topography at the site is 
generally flat, but slopes slightly to the east and southeast. Adjoining properties located to the 
east and southeast consist of low-lying wet areas, open grassy areas, and wooded lots. 

Elevation at the site is approximately 402 ft above mean sea level. The nearest surface water 
feature, as noted on the topographic map is the Oneida River located approximately 0.25 mi to 
the northeast of the subject site. The Oneida River flows from Oneida Lake and discharges into 
the Seneca and Oswego rivers, and ultimately into Lake Ontario. 

1.3.4 Site Geology 

A review of the geologic map of New York, Finger Lakes Sheet published by the University of 
the State of New York, the State Education Department, dated 1970, indicates that the bedrock 
located at the site lies within the Silurian Clinton Group, which consists of the Herkimer 
Sandstone, Kirkland Hematite (grayish-red, quartzose, calcareous, hematitic dolomite), 
Willowvale Shale (gray to greenish-gray fossiliferous shales), Westmoreland Hematite, Sauquoit 
Formation (sandstone, shale), and the Oneida Conglomerate. Bedrock cores collected at the site 
indicate the bedrock consists of highly weathered gray shale to depths of approximately 14-25 ft 
across the area. Bedrock surfaces in general dip to the southeast and include a trough feature 
southeast of the site (EA 2010). 

According to the Natural Resources Conservation Service (MRCS) in Onondaga County, the site 
is underlain by the Collamer silt loam, with 2-6 percent slopes. This soil is usually located 
within lake plains. This soil is described as being moderately well drained. It has formed from a 
parent material of silty and clayey glaciolacustrine deposits. The site is also underlain by the 
Madrid fine sandy loam, with 2-8 percent slopes. This soil is usually located within drumlinoid 
ridges, hills, and till plains. This soil is described as being well drained. It has formed from a 
parent material of loamy till derived mainly from sandstone and limestone. 

Based on documented soil boring site investigations conducted in 2006, 2008, and 2009, the site 
is underlain by silt and clay with alternating layers of fine to coarse sand. 
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1.3.5 Site Hydrogeology 

Based on work completed at the site and the historical data review, shallow groundwater was 
typically encountered between 2 and 13 ft below ground surface (bgs) at the site, and in areas 
east and southeast of the site. Based upon the groundwater elevation data from multiple nested 
wells installed on- and off-site, the overburden and shallow bedrock groundwater is part of the 
same aquifer. The regional groundwater flows in a southeasterly direction across the site and 
surrounding properties. The hydraulic gradient across the site is approximately 0.01 and the 
estimated (conservative low) seepage velocity is approximately 12 ft per year based on known 
flow path and commercial records showing that the property has been used as a drycleaners since 
1972. 
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2. SUMMARY OF REMEDIAL INVESTIGATION AND EXPOSURE 
ASSESSMENT 

The following sections briefly summarize the environmental impacts at the Jack's Drycleaners 
site. This section is organized by media and areas of potential concern. Areas of concern and 
the impacts associated with the environmental media are based on analytical results and their 
comparison with the appropriate standards, criteria, and guidance (SCGs). Analytical results 
used in this FS were obtained from the following: 

• The NYSDEC Spill No. 06-06504 RI, SVI report, subsurface investigation, and quarterly 
groundwater monitoring reports prepared by Nature's Way in 2007. 

• The Jack's Drycleaners Site Characterization Report prepared by EA in 2008. 

• The Jack's Drycleaners RI prepared by EA in 2010. 

The potential areas of concern discussed are soil, soil vapor, and groundwater. 

2.1 SOIL 

Volatile Organic Compounds 

According to the adjacent property subsurface investigation (Nature's Way 2006), and EA's 
Jack's Drycleaners site characterization (2008) and RI (2010), elevated VOC concentrations 
were detected in subsurface soils located on the Jack's Drycleaners property. In November and 
December 2006, NYSDEC contracted Nature's Way to excavate and dispose of underground 
tanks and impacted soil relating to petroleum compounds detected at the southern portion of the 
property. Confirmatory sampling indicated that the extent of soil impacts from petroleum 
compounds were significantly reduced by source removal in this area. 

Chlorinated VOCs were detected in soil borings installed immediately behind Jacks Drycleaners. 
The septic system for the property was located in this area and was removed as part of the 
interim remedial measure (IRM) activities conducted in September 2009. The septic system was 
identified as the likely source of soil and groundwater impacts onsite. Impacted soil was 
excavated from this area down to approximately 2 ft below the water table ( 12 ft bgs). 
Confirmatory soil samples were collected on the bottom and the walls of the excavation. Bottom 
samples contained concentrations of CVOCs, but were less than than Part 375 Unrestricted Use 
and Protection of Groundwater SCGs. Side wall samples contained concentrations of 
trichloroethene (TCE), cis-dichloroethene (DCE), and tetrachloroethene (PCE), but were less 
than Unrestricted Use and Protection of Groundwater SCGs. Soil borings located further down-
gradient did not contain concentrations of CVOCs. VOCs in soil are no longer considered a 
media of concern on the site. 
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Semivolatile Organic Compounds 

SVOCs were identified during the UST investigation and removal completed by the NYSDEC in 
2006-2007. Impacted soil was excavated from the area and disposed. Based on confirmatory 
samples collected at the site, soil impacts were successfully remediated in this area. SVOCs in 
soil are no longer considered a media of concern for this site. 

2.2 SOIL VAPOR 

A limited soil vapor investigation was completed in 2010 at the buildings located adjacent to the 
site (EA 2010). High water table conditions limited the investigation in some areas. Soil vapors 
were not detected in buildings adjacent to the site. A SVI investigation was completed 
downgradient of the groundwater plume in 2011. SVI evaluations were conducted at eight 
structures within the study area. A total of 23 air/vapor samples were collected during the SVI 
evaluations in March and April 2011. Samples were analyzed for VOCs by USEPA method TO-
15. CVOCs were detected in samples collected from the structures. However, the CVOCs 
detected within soil vapor/crawlspace air, indoor air, and outdoor air, no compounds were 

detected in concentrations greater than the applicable New York State Department of Health 
(NYSDOH) air guideline values for PCE, TCE, or methylene chloride. In addition, when 
compared to the NYSDOH Soil Vapor/Indoor Air Matrices I and II, the concentrations of 
CVOCs detected within the structures evaluated do not indicate a need to monitor and/or 
mitigate any of the structures (EA 2010). Soil vapor is not considered a media of concern for 
off-site properties. 

Sub-slab vapor sampling was also conducted for the on-site building and indicated an elevated 
PCE concentration of 1,100 µg/m3. Further evaluation and potential installation of a mitigation 
system is to take place only if there is a future change in the current use of the on-site building. 
Details of this will be included in a Site Management Plan following the implementation of the 
selected remedy. 

2.3 GROUNDWATER 

Groundwater at the site was generally encountered between 4 and 5 ft bgs, but can fluctuate from 
1.5 to 12 ft bgs depending on seasonal conditions. Groundwater within 500 ft down-gradient of 
the site has been impacted by dissolved phase CVOCs (EA 2008 and 2010). The Ambient Water 
Quality Standards (AWQS) and Guidance Values and Groundwater Effluent Limitations 
(NYSDEC 1998) was used during the RI/FS and will be used when developing alternatives. 

Groundwater flows southeast across the site. The source area was identified as the septic system 
and leach field located directly behind Jack's Drycleaners. The dissolved-CVOC plumes highest 
concentrations are located in the area of the former septic system and decrease in concentration 
as groundwater flows across the site. CVOC impacts were observed as far down-gradient as 
monitoring well MW-15, approximately 500 ft from the source area. Groundwater data collected 

Jack's Drycleaners Site (734112) Feasibility Study 
Brewerton, New York 



EA Engineering, P.C. and its Affiliate 
EA Science and Technology 

EA Project No.: 14368.38 
Revision: FINAL 

Contents, Page 7 of 22 
May 2012 

in July 2011 indicate that concentrations in groundwater are decreasing since the IRM was 
completed in 2009. 

Volatile Organic Compounds 

Groundwater at the site and down-gradient of the site is impacted with VOCs. The majority of 
compounds detected and ones in the highest concentration are CVOCs. Other compounds 
including benzene, toluene, and xylene have been detected in groundwater samples and are likely 
the residual impacts of the petroleum spill evaluated in 2006-2008. Based on the relative 
concentrations and known source areas, CVOCs including PCE, TCE, DCE, and vinyl chloride 
(VC) are identified as the contaminants of concern (COCs) in this FS. Highest concentrations 
were detected in monitoring wells located near the former source area. PCE, TCE, DCE and VC 
are detected in concentrations greater than AWQS as far as 500 ft down-gradient of the source 
area. A groundwater plume map for data collected in July 2011 illustrates the extent of the 
groundwater plume at the site (Figures 4A and 4B). 
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3. DEVELOPMENT OF REMEDIAL ACTION OBJECTIVES 

Goals for the remedial program have been established through the remedy selection process 
stated in NYSDEC DER- 10 Technical Guidance for Site Investigation and Remediation, May 
2010. The remedial goal for all remedial actions is considered to be the restoration of the site to 
the pre-disposal/pre-release conditions to the extent practicable and legal. Remedial action 
objectives (RAOs) are defined as the medium specific or operable-unit specific cleanup 
objectives to provide protection of public health and the environment. The RAOs are based on 
contaminant-specific SCGs. 

3.1 CLEANUP STANDARDS, CRITERIA, AND GUIDANCE 

COCs at the Jack's Drycleaners site were determined based on the frequency of detections 
exceeding SCGs and the range of concentrations in groundwater samples. COCs are PCE, TCE, 
cis-1,2-DCE, trans-1,2-Dichloroethene (trans- 1,2-DCE), and VC. Cleanup standards for 
groundwater are presented in the following table. 

FREQUENCY OF DETECTION OF VOLATILE ORGANIC COMPOUNDS IN GROUNDWATER 
ANALYTICAL DATA - APRIL 2007 TO JULY 2011 

Parameter List USEPA 
Method 8260B 

1, 1, 1 -Trichloroethane 

1,1-Dichloroethane 
1,1-Dichloroethene 

1,2-Dichlorobenzene 

Chloroethane 

Range of 

Concentrations 

(µf/-)  
0.86-2.9 

Frequency 
NYSDEC Ambient 

Water Quality 
Frequency of Exceeding Standard Class GA 
Detection SCGs (µg/L) 

2/67 0 5 

0.72-2.3 
0.62-6.2 

6/67 
11/67 

0 
1 

5 (s) 
5 (s) 

ND - 0.54 1/67 0 3 

Chloroform 

1.1-42 

0.61 - 10.8 
17/67 

10/67 

6 
1 

5 (s) 
7(s) 

5 (s) cis-1,2-Dichloroethene 
Tetrachloroethene 

1.3-10,300 36/67 
0.96 — 41,310 41/67 

31 

34 5 

trans-1,2-Dichloroethene 0.6- 190 22/67 15 5 

Trichloroethene 1.5-4,470 34/67 28 5 (s) 

5 (s) Vinyl chloride 

NOTE: ND = Non-Detect. 
NYSDEC Division of Water Technical and Operational Guidance Series ( 1.1.1) Ambient Water Quality 
Standards (Class GA), June 1998 

0.99-2,100 25/67 22 
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3.2 REMEDIAL ACTION OBJECTIVES 

The medium-specific Remedial Action Objectives (RAOs) for groundwater at Jack's 
Drycleaners site are displayed in the following table. 

GROUNDWATER — RAOs 

Prevent ingestion of groundwater with contaminant levels exceeding drinking water standards 

Restore groundwater aquifer to pre-release conditions, to the extent practicable 

Prevent contact with contaminated groundwater 

3.3 OTHER POTENTIALLY APPLICABLE REQUIREMENTS 

The NYSDEC Environmental Remediation Programs guidance (6 New York Code of Rules and 
Regulations [NYCRR] Part 375) requires that site remedies "conform to standards and criteria 
that are generally applicable, consistently applied, and officially promulgated, that are either 
directly applicable, or that are not directly applicable but are relevant and appropriate, unless 
good cause exists why conformity should be dispensed with [6 NYCRR Part 75, 375-1.8(f)(2)]". 
The primary requirements are presented in the following table. 

SCGS FOR THE JACK'S DRYCLEANERS SITE 

Requirement Rationale 

FEDERAL 

Clean Water Act 

National Pollution Discharge Elimination System 40 Code of Federal 
Regulations (CFR) Part 122 
The National Pollution Discharge Elimination System establishes permitting 
requirements, technology-based limitations and standards, control of toxic 
pollutants, and monitoring of effluents to assure discharge permit conditions and 
limits are not exceeded. 

Applicable if groundwater will 
be extracted from ground and 
discharged. 

Safe Drinking Water Act (National Primary and Secondary Drinking Water 
Regulations) (42 U.S.C. 300f, 40 CFR Part 141, 40 CFR Part 143) 

The Safe Drinking Water Act provides a national framework to ensure the quality 
and safety of drinking water. The primary standards establish maximum 
contaminant levels and maximum contaminant level goals for chemical constituents 
in drinking water. Secondary standards pertain primarily to the aesthetic qualities of 
drinking water. 

The removal action is being 
conducted to reduce chemical 
concentrations in soil and 
groundwater, with a goal of 
meeting cleanup levels at the 
property boundary. 

Clean Air Act, as Amended (42 U.S.C. 7401) 
The Clean Air Act is a comprehensive law which is designed to regulate any 
activities that affect air quality, and provides the national framework for controlling 
air pollution. The National Primary and Secondary Ambient Air Quality Standards 
(40 CFR Part 50) set standards for ambient pollutants which are regulated within a 
region. The National Emissions Standards for Hazardous Air Pollutants (40 CFR 
Part 61) establishes numerical standards for hazardous air pollutants. 

The Clean Air Act will be 
required if any remediation 
alternatives produce air 
emissions. 

Resource Conservation and Recovery Act 
Provides the governing regulations for owners and operators of hazardous waste 
treatment, storage, and disposal facilities; and for the generators and transporters of 
hazardous waste. 

All waste generated during the 
removal action will be 
characterized and handled per 
Resource Conservation and 
Recovery Act regulations, as 
implemented by WAC 173-303. 

Occupational Safety and Health Act (29 CFR 1910) 
Establishes the worker health and safety requirements for operations at hazardous 
waste sites. 

Site activities will be conducted 
under appropriate Occupational 
Safety and Health Act standards. 
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SCGS FOR THE JACK'S DRYCLEANERS SITE 

Requirement Rationale 

FEDERAL 

Rules for Transport of Hazardous Waste (49 CFR 107, 171) 
The U.S. Department of Transportation establishes requirements for packaging, 
handling, and manifesting hazardous waste. 

Any hazardous waste generated 
during site activities will be 
characterized as needed to 
determine packaging, handling, 
and transport requirements. 

SCGS FOR THE JACK'S DRYCLEANERS SITE 

Requirement Rationale 

STATE 

NYSDEC Environmental Remediation Programs. 6 NYCRR Part 375 
This program applies to the development and implementation of remedial programs 
for environmental restoration sites. 

Site cleanup will be conducted in 
accordance with 6 NYCRR Part 
375. 

Solid Waste Management Facilities. 6 NYCRR Part 360 
Provides standards and regulations for permitting and operating solid waste 
management facilities. 

Waste Transporter Permits. NYCRR Part 364 
Provides standards and regulations for waste transporters. 

Land Disposal Restrictions. 6 NYCRR Part 376 

Hazardous Waste Management System. 6 NYCRR Part 370, 371, 372, 373, 375 
Provides standards and regulations for the state hazardous waste management 
system, identification and listing of hazardous wastes, and provides standards, 
regulations, and guidelines for the manifest system, as well as additional standards 
for generators, transporters, and facilities. 

These regulations will be 
followed for off site treatment 
and disposal of hazardous waste. 

New York State Department of Transportation Rules for hazardous Materials 
Transport. 49 CFR, Parts 107, 171.1-500. 
Addresses requirements for marking, manifesting, handling, and transport of 
hazardous materials; applicable if offsite treatment or disposal of wastes is required. 

Water Quality Regulations for Surface Waters and Groundwater. 6 NYCRR 
Part 700-706 
Provides standards, regulations, and guidelines for the protection of waters within 
the state. 

Water discharged from the site 
will comply with this guidance. 

Implementation of NPDES Program in NYS. 6 NYCRR Part 750-757 
Provides regulations regarding the SPDES program. 

A SPDES permit may be 
required depending on selected 
remedial action. 

Permits and Registration (Air). 6 NYCRR Part 201 
Describes permits and registration requirements 

Permit or registration may be 
required depending on selected 
remedial action. 

Air Quality Standards. 6 NYCRR Part 257 
Air quality standards are designed to provide protection from the adverse health 
effects of air contamination; and they are intended further to protect and conserve 
the natural resources and environment. 

All substantive requirements of 
the State air pollution control 
regulations will be followed 
during implementation of the 
remedial action. 

LOCAL 

Land development standards, storm water and surface water regulations, and 
clearing and grading requirements. 

Local permits are required 
depending on the selected 
remedial action. 

Building permits and building codes. Local permits are required 
depending on the selected 
remedial action. 

Jack's Drycleaners Site (734112) 

Brewerton, New York 
Feasibility Study 



EA Engineering, P.C. and its Affiliate 
EA Science and Technology 

EA Project No.: 14368.38 
Revision: FINAL 

Contents, Page 11 of 22 
May 2012 

4. GENERAL RESPONSE ACTIONS 

In general, remedial technologies fit into one or more category of general response actions 
(GRA). GRAs are generic, medium-specific, remedial actions that will satisfy the RAOs 
discussed earlier. GRAs may include no action, institutional controls, containment, removal, 
treatment, disposal, monitoring, or a combination thereof (USEPA 1988). The development of 
remedial alternatives for this FS begins with the identification of GRAs that can meet RAOs. 
These GRAS are then screened based on their effectiveness, implementability, and cost; and 
developed into remedial alternatives to address all contaminated media at the site. 

4.1 GROUNDWATER 

Technologies for the remediation of groundwater will fall into GRAs no further action, 
monitored natural attenuation, containment, removal, and treatment. 

No Further Action 

The no further action alternative is included to be used as the baseline alternative against which 
the effectiveness of all other remedial alternatives are judged. 

Monitored Natural Attenuation 

For groundwater contaminated with VOCs, monitored natural attenuation consists of sampling 
groundwater for contaminant concentrations and natural attenuation parameters. Natural 
attenuation with monitoring allows natural processes to achieve site-specific remedial objectives 
without enhancement or aggressive treatment. The "natural attenuation processes" that are at 
work in such a remediation approach include physical, chemical, or biological processes, that 
under favorable conditions, reduce the mass, toxicity, mobility, volume, or concentration of 
contaminants in the groundwater. Natural attenuation processes that could occur include 
biodegradation (aerobic or anaerobic), abiotic transformation (e.g., hydrolosis), adsorption, 
dispersion, or dilution. 

Containment 

Containment can be accomplished via containment walls or via physical extraction of 
groundwater for ex-situ treatment. Once groundwater is extracted, treatment technologies for 
groundwater could include air stripping, granular activated carbon, etc. 

In-Situ Treatment 

In-well ozone sparging is considered a potential in-situ treatment technology for groundwater. 
In-well ozone sparging consists of injecting ozone into the VOC-contaminated groundwater, 
which dissolves in the water and oxidizes the contaminants. Because the contaminants are 
treated and not volatilized, vapor does not need to be managed. 
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Another in-situ technology for groundwater contaminated with VOCs is enhanced reductive 
dechlorination, which is achieved by the injection of an electron donor emulsified product into 
the aquifer. Contaminants fully degrade to ethene and ethane. 
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5. IDENTIFICATION AND SCREENING OF TECHNOLOGIES 

5.1 PRELIMINARY SCREENING 

Two preliminary screening criteria (effectiveness and implementability) were used to screen the 
remedial technologies listed in Section 4. Definitions for these criteria are presented below and 
the technology screening is presented in Table 1. 

5.1.1 Effectiveness 

This criterion is a measure of the ability of an option to: ( 1) reduce toxicity, mobility, or volume 
of contamination; (2) minimize residual risks; (3) afford long-term protection; (4) comply with 
applicable or relevant and appropriate requirements; (5) minimize short-term impacts; and (6) 
achieve protectiveness in a limited duration. Technologies that offer significantly less 
effectiveness than other proposed technologies may be eliminated from the alternative 
development process. Options that do not provide adequate protection of human health and the 
environment likewise may be eliminated from further consideration. 

5.1.2 Implementability 

lmplementability is a measure of the technical feasibility and availability of the option and the 
administrative feasibility of implementing it (e.g., obtaining permits for off-site activities, rights-
of-way, or construction). Options that are technically or administratively infeasible or that 
would require equipment, specialists, or facilities that are not available within a reasonable 
period may be eliminated from further consideration. 

5.2 SCREENING SUMMARY 

The results of the technology screening are summarized in the following two sections. The first 
section discusses technologies that were not retained for further analysis, and the reasons for 
exclusion. The second section lists technologies that were retained for further analysis as 
individual components in remedial alternatives. The screening is presented in greater detail in 
Table 1. 

5.2.1 Technology Not Retained for Further Analysis 

From the list of technologies potentially applicable for remediation of the chemicals and media 
of concern at this site, numerous technologies were excluded from further consideration because 
they were considered ineffective, not implementable at this site, or too costly relative to the other 
alternatives under consideration. The reasons for exclusion are explained in the following 
paragraph. 
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Technologies Not Retained for Groundwater Remediation 

Containment walls will not treat contaminated groundwater and when implemented alone, do not 
prevent the further contamination of groundwater. Containment walls can only alter the 
groundwater flow direction and, thus, are considered ineffective for remediation of groundwater. 

5.2.2 Technologies Retained for Further Analysis 

Technologies that passed through screening and will be retained and combined to create remedial 
alternatives for the site are listed below for each media of concern. 

The focused list of remedial technologies considered in this FS for groundwater is: 

• No further action 
• Monitored natural attenuation 
• In-situ treatment 

• Ex-situ treatment 
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6. SCOPING AND DEVELOPMENT OF REMEDIAL ALTERNATIVES 

EA has completed the alternative comparison in accordance with DER- 10 and the 1988 USEPA 
publication Guidance for Conducting Remedial Investigations and Feasibility Studies Under 
CERCLA (USEPA 15401G-891004). The screening of alternatives was designed to provide a 
basis for an overall assessment of applicable technologies based on impacted media identified at 
the site during the RI. The list of alternatives was limited to three to focus the FS on known and 
frequently implemented alternatives used for remediation of the COCs in the environment. 

The five remedial alternatives evaluated are: 

• No further action 
• Long-term monitoring with monitored natural attenuation 
• In-situ enhanced reductive dechlorination 

• In-situ ozone-enhanced aquifer air sparging 
• Groundwater extraction and treatment. 

6.1 ALTERNATIVE 1: NO FURTHER ACTION 

The no further action alternative is evaluated as a procedural requirement and as a basis for 
comparison. This alternative would leave the site in its present condition. 

6.2 ALTERNATIVE 2: LONG TERM MONITORING WITH MONITORED 
NATURAL ATTENUATION 

Natural attenuation with monitoring consists of monitoring groundwater COCs to ensure the 
contamination footprint and contaminant concentrations are stable or decreasing. This 
alternative includes long-term groundwater monitoring for VOCs and natural attenuation 
parameters. Existing monitoring wells would be used. 

Monitoring will be implemented as follows: 

• Groundwater samples would be collected semiannually for the first 5 years and annually 
thereafter to measure the concentration of VOCs and natural attenuation parameters 
(monitoring is estimated to be conducted for 30 years). Monitored Natural Attenuation 
(NINA) parameters have not been collected at the site yet. Samples would be collected 
from 20 existing monitoring wells. 

6.3 ALTERNATIVE 3: IN-SITU ENHANCED REDUCTIVE DECHLORINATION 

Direct-push methods would be used to inject an electron donor emulsion into the contaminated 
aquifer. This emulsion would optimize anaerobic biodegradation, speeding up natural degradation 
processes. While only one injection event was included in this alternative, it is possible that 
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additional events may be required to attain SCGs. The need for supplementary injections would 
depend on field conditions. 

In-situ enhanced reductive dechlorination would be implemented as follows and as shown on Figure 
5: 

• A utility locator would be brought onsite to locate any underground utilities or other 
obstructions that may prove problematic to drilling. 

• Pre-design sampling would be conducted to determine whether or not MNA is occurring 
at the site. 

• Electron donor emulsion would be injected into the aquifer using direct-push equipment 
and a diaphragm pump with a rating of 800 psi. Emulsion would be diluted 10:1 prior to 
application. 

• Emulsion would be injected into 42 points within the source area in a 15-ft X 20-ft grid. 

• Emulsion would be injected into 105 points within the plume area in 7 rows of 15 points, 
spaced 10 ft apart. Each row would run in a northeast-southwest direction, and the rows 
would be parallel, in an east-west direction, 60 ft apart. 

• Following injection, injection points would be filled with sand to the top of the treatment 
zone, then sealed with bentonite and a concrete or asphalt cap, as needed to prevent 
surfacing of the emulsion. 

• Groundwater samples would be collected quarterly for the first 2 years and annually 
thereafter to measure the concentration of VOCs (monitoring is estimated to be 
conducted for 10 years or until soil cleanup objectives [SCOs] are achieved). Samples 
would be collected from 20 existing monitoring wells. 

6.4 ALTERNATIVE 4: IN-SITU OZONE SPARGING 

Air combined with ozone would be forced into the aquifer via a network of wells installed as a grid 
designed to cover the extent of the plume; thereby, promoting contaminant degradation vertically and 
horizontally within the dissolved phase plume. This remedy would involve the installation of 
treatment infrastructure at the site. Ozone sparging would operate continuously until pre-disposal 
conditions are achieved. 

In-situ ozone sparging would be implemented as follows and as shown on Figure 6: 

• A utility locator would be brought onsite to locate any underground utilities or other 
obstructions that may prove problematic to well installation. 

• A pump test would be performed to determine radius of influence for the design. 
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• A network of 116 wells would be installed at a 30-ft grid throughout the plume 
footprint. 

• An ozone generator would introduce ozone to an air sparger, which would force the 
air/ozone into the wells by a network of hoses and pipes. 

• Ozone/air sparging would be conducted within network wells on an alternating basis, 
so as to avoid creating treatment pathways and maximize the radius of influence. 

• Groundwater samples would be collected quarterly for the first 2 years and annually 
thereafter to measure the concentration of VOCs (monitoring is estimated to be 
conducted for 10 years or until SCOs are achieved). Samples would be collected 
from 20 existing monitoring wells. 

6.5 ALTERNATIVE 5: GROUNDWATER EXTRACTION AND TREATMENT 

Extraction wells within and along the plume boundary would be used to continuously pump water 
into a granular activated carbon treatment system, and then discharged. Groundwater extraction and 
treatment would be implemented as follows and as shown on Figure 7: 

• A utility locator would be brought onsite to locate any underground utilities or other 
obstructions that may prove problematic to well installation. 

• A pump test would be performed to determine radius of influence for the design. 

• 10 new extraction wells would be installed to approximately 35 ft bgs, 30 ft apart 
within the southeastern part of the plume. 

• Water will be pumped at a rate of 375 ft3 per day (2 gal per minute). Extracted 
groundwater will be treated on-site via three granular activated carbon vessels in 
series. Effluent will be discharged to the municipal storm sewer system pending 
permit application and acceptance. 

• Groundwater samples would be collected from 20 existing monitoring wells. 

• For this cost estimate, it is assumed the remedial goals would be achieved within 30 
years and groundwater monitoring would occur semi-annually for the first 2 years of 
remediation and annually thereafter, for a total of 30 years. 
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7. DETAILED ANALYSIS OF ALTERNATIVES 

This section describes the process for the detailed analysis of remedial alternatives for the Jack's 
Drycleaners site and also presents the cost estimates used as part of the analysis. 

The detailed analysis of the remedial alternatives including comparison using the criteria listed 
below is presented in Table 3. 

7.1 CRITERIA USED FOR ANALYSIS OF ALTERNATIVES 

The criteria to which potential remedial alternatives are compared (and used during this detailed 
analysis) are defined in 6 NYCRR Part 375, which governs the remediation of inactive 
hazardous waste disposal sites in New York, and are listed below: 

• Overall protectiveness of the public health and the environment 
• SCGs 
• Long-term effectiveness and permanence 
• Reduction in toxicity, mobility, or volume of contamination through treatment 
• Short-term impacts and effectiveness 

• Implementability 

• Cost-effectiveness 
• Land use 

• Community acceptance. 

A description of the criteria and how alternatives are evaluated against them follows. 

Overall Protectiveness of the Public Health and the Environment. This criterion is an 
overall evaluation of each alternative's ability to protect public health and the environment. 

Standards, Criteria, and Guidance. Compliance with SCGs addresses whether a remedy 
would meet environmental laws, regulations, and other standards and criteria. The SCGs are 
presented in Section 3. 

Long-term Effectiveness and Permanence. This criterion evaluates the long-term 
effectiveness of the remedial alternatives after implementation. If wastes or treated residuals 
remain on-site after the selected remedy has been implemented, the following items are 
evaluated: 1) the magnitude of the remaining risks, 2) the adequacy of the engineering and/or 
institutional controls intended to limit the risk, and 3) the reliability of these controls. 

Reduction of Toxicity, Mobility, or Volume of Contamination Through Treatment. The 
degree to which the alternative permanently reduces the toxicity, mobility, or volume of 
hazardous substances including the adequacy of the alternative in destroying the hazardous 
substances, the reduction or elimination of hazardous substance releases and sources of releases, 
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the degree of irreversibility of waste treatment process, and the characteristics and quantity of 
treatment residuals generated. Preference is given to alternatives that permanently and 
significantly reduce the toxicity, mobility, or volume of the wastes at the site. 

Short-term Impacts and Effectiveness. Evaluation of the short-term effectiveness for an 
alternative includes consideration of the risk to human health and the environment associated 
with the alternative during construction and implementation, and the effectiveness of measures 
that will be taken to manage such risks. Impacts from remedial action implementation include 
vehicle traffic; temporary relocation of residences/buildings; temporary closure of public 
facilities; odor; open excavations; and noise, dust, and safety concerns associated with extensive 
heavy equipment activity. The greatest short-term risk to human health is related to safety and 
general construction activity. 

Implementability. The technical and administrative feasibility of implementing each alternative 
are evaluated. Technical feasibility includes the difficulties associated with the construction of 
the remedy and the ability to monitor its effectiveness. For administrative feasibility, the 
availability of the necessary personnel and materials is evaluated along with potential difficulties 
in obtaining specific operating approvals, access for construction, institutional controls, and so 
forth. 

Cost-Effectiveness. Capital costs and annual operation, maintenance, and monitoring costs are 
estimated for each alternative and compared on a present worth basis. Although cost-
effectiveness is the last balancing criterion evaluated, where two or more alternatives have met 
the requirements of the other criteria it can be used as the basis for the final decision. 

Land Use. The current and anticipated future use of the site will be considered. Land use must 
comply with applicable zoning laws and maps. 

Community Acceptance. Public comments will be considered after the close of the public 
comment period. 

7.2 COST ASSUMPTIONS 

An unrestricted use cost was developed for each remedial alternative as part of the FS process. 
Cost assumptions were prepared for each alternative using USEPA's Guide to Developing and 
Documenting Cost Estimates during the Feasibility Study ( 1996). Net present value of the 
project costs were estimated using an interest rate of 5 percent. The cost assumptions were 
calculated using the most common products and application methods available for a remedial 
alternative. The USEPA guidance was used in conjunction with DER-10 Technical Guidance for 
Site Investigation and Remediation (NYSDEC 2010). 
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7.2.1 Costs 

Based on the results of the remedial technology screening in Table 1, the following cost 
estimates were prepared for Alternatives I through 5. Appendix A shows the detailed cost 
estimates. 

Alternative 1: No Further Action 

Present Worth $0 
Capital Cost $0 
Annual Costs  $0 

Alternative 2: Long-Term Monitoring with Monitored Natural Attenuation 

Present Worth $438,000 
Capital Cost $0 
Annual Costs (Years 1-5) $45,000 
Annual Costs (Years 6-30) $22,000 

Alternative 3: In-Situ Enhanced Reductive Dechlorination 

Present Worth $602,000 
Capital Cost $389,000 
Annual Costs (Years 1-2) $64,000 
Annual Costs (Years 3-10) $16,000 

Alternative 4: In-Situ Ozone-Enhanced Aquifer Air Sparging 

Present Worth $2, 041, 000 
Capital Cost $1,087,000 
Annual Costs (Years 1-2) $64,000 
Annual Costs (Years 3-10) $16,000 

Alternative 5: Groundwater Extraction and Treatment 

Present Worth $1,400,000 
Capital Cost $479,000 
Annual Costs (Years 1-5) $70,000 
Annual Costs (Years 6-30) $56,000 
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8. RECOMMENDATIONS 

The purpose of this FS was to develop, screen, and evaluate potential remedial alternatives for 
the Jack's Drycleaners site. Remedies were identified and screened in accordance with USEPA 
and NYSDEC guidance. 

Five remedial alternatives were developed in this FS, as identified below. 

• Alternative 1-No Further Action 

• Alternative 2—Long-Term Monitoring with Monitored Natural Attenuation 
• Alternative 3— In-Situ Enhanced Reductive Dechlorination 
• Alternative 4—In Situ Ozone-Enhanced Aquifer Air Sparging 
• Alternative 5—Groundwater Extraction and Treatment. 

Alternative 1 does not meet any of the RAOs. Alternative 2 may meet RAOs over time through 
naturally occurring degradation, but needs to be proven through long-term monitoring. 
Alternatives 3, 4 and 5 will meet RAOs and in less time than Alternative 2, but at a greater cost. 
Alternative 5 will take a significantly longer time (30 years) than Alternatives 3 and 4 to meet 
RAOs, as well as cost more than Alternative 3. Alternatives 3 and 4 should take a similar 
amount of time if one treatment event is sufficient to reach SCGs in Alternative 3. However, 
Alternative 4 is more expensive and involves the installation of site remedial facilities and 
infrastructure. Alternative 3 is recommended because it is an effective treatment solution with 
minimal site construction requirements and will meet RAOs in a short amount of time at a 
significantly lower cost. 
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EA Engineering, P.C. and its Affiliate 

EA Science and Technology 

TABLE 1 REMEDIAL TECHNOLOGY SCREENING 

EA Project No.: 14368.38 

Revision: FINAL 

Table 1, Page 1 of I 

May 2012 

General Response 

Action Technology Effectiveness Implementability Status 

Media: Groundwater 

Target Contaminant of Concern: Volatile Organic Compounds 

No Further Action No Further Action Not effective Easy to implement .__ Retained 

Monitoring 

Long-Term 

Monitoring with 

Monitored Natural 

Attenuation 

Effectiveness depends on conditions, including 

groundwater flow, oxidation reduction potential, 

and dissolved oxygen levels within the plume 

Implementable Retained 

g• In-Situ Biological 

Treatment 

Reductive 

Dechlorination 

Effective at promoting degradation of 

contaminants within aquifer. 

Easy to implement, with no infrastructure 

required. Requires long-term treatment and 

monitoring, 

Retained 

Ozone Sparging 
Effective at promoting degradation of 

contaminants within aquifer. 

Implementable, but requires infrastructure. 

Requires long-term operation and maintenance. 
Retained 

Removal and 

Treatment 

Groundwater 

Extraction and 

Treatment 

Effective at removing contamination from 

extracted groundwater. 

Implementable. Requires long-term operation and 

maintenance 
Retained 

Jack's Drycleaners Site (734112) 

Brewerton, New York 
Feasibility Study 
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EA Engineering, P.C. and its Affiliate 
EA Science and Technology 

TABLE 2 GROUNDWATER ALTERNATIVES SCREENING 

EA Project No.: 14368.38 
Revision: FINAL 

Table 2, Page I of l 
May 2012 

Media: Groundwater 

Alternative 1 Alternative 2 Alternative 3 Alternative 4 Alternative 5 

No Further Action 

Long-Term Monitoring with 

Monitored Natural Attenuation 

In-Sint Enhanced Reductive 

Dechlorination In-Sinn Ozone Sparging 

Groundwater Extraction and 

Treatment 

Size and Configuration 
of Process Options 

None. 

Groundwater samples would be collected 
semiannually for the first five years, and 

annually for the next twenty five, or until 
cleanup goals are achieved. 

An injectable substrate would be applied via 
147 direct push locations. Groundwater 

samples would be collected following 

injection to evaluate the need for further 

treatment, and for up to 10 years, or until 
cleanup goals are achieved. 

116 air sparge wells would be installed on 
the Jack's Drycleaners site_ An with ozone 

would be forced into the aquifer within the 
sand-gravel layer. Groundwater samples 

would be collected semiannually for the first 

five years and annually for the next five, or 
until cleanup goals are achieved. 

Ten extraction wells would be installed 
along the downgradient edge of the 

contaminated groundwater plume. 

Contaminated groundwater would be 

pumped to a treatment trailer on the site 
property, then discharged. Groundwater 

samples would be collected semiannually for 

the first five years and annually for the next 

five, or until cleanup goals are achieved. 

Time for Remediation NA Approximately 30 years. Approximately 1-2 years. Approximately 10 years. Approximately 30 years. 

Spatial Requirements None None None 
Area for equipment and treatment (-50,000 
sq ft) 

Area for equipment and treatment (-20,000 

sq ft). 

Options for Disposal NA NA NA NA 
Water would be treated and sampled prior to 

discharge. 

Substantive Technical 
Permit Requirements 

None None None None 

SPDES equivalency permit would be 
required for discharging treated water to 

storm sewers, or approval by sewer 

authorities for disposal to sanitary sewer. 

Limitations or Other 
Factors Necessary to 

Evaluate Alternatives 

Will not remove contaminants from 

groundwater. 

Will not remove contaminants from 

groundwater, as it relies on natural 
degradation processes. 

Groundwater sampling will be necessary to 
track progress. 

Groundwater sampling will be necessary to 
track progress 

Pump test will be required to finalize design. 

Groundwater sampling will be necessary to 
track progress. 

Public Impacts None None None 
Equipment may be loud in the treatment 

area. 

Extraction wells will need to be installed on 
private property to achieve hydraulic control 

of the plume. 

Beneficial and/or 

Adverse Impacts on 
Fish and Wildlife 

Resources 

No known impacts on fish and wildlife 
resources, 

No known impacts on fish and wildlife 
resources. 

No known impacts on fish and wildlife 

resources. 
No known impacts on fish and wildlife 

resources. 
No known impacts on fish and wildlife 
resources. 

Net Present Worth $0.00 $438,000 $597,000 $2,051,000 $1,400,000 

NOTE: NA = Not Applicable 

SPDES = State Pollutant Discharge Elimination System 

Jack's Drycleaners Site (734112) 
Brewerton, New York Feasibility Study 
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EA Engineering, P C. and its Affiliate 
EA Science and Technology 

TABLE 3 GROUNDWATER ALTERNATIVE EVALUATION SUMMARY 

EA Project No.: 14368.38 
Revision FINAL 

Table 3, Page 2 oft 
May 2012 

Media: Groundwater 

Alternative I Alternative 2 Alternative 3 Alternative 4 Alternative 5 

No Further Action 

Long-Term Monitoring with Monitored Natural 

Attenuation In-Situ Enhanced Reductive Dechlorination In-Situ Ozone Sparging Groundwater Extraction and Treatment 
(1) Overall Protection of the Public Health and the Environment 

There is no reduction of risk with this olwmative. The 
groundwater pathways would continue to pose 

unacceptable risk to all receptors. 

There is no reduction of risk with this alternative. The 
groundwater pathways would continue to pose risk to all 
receptors. 

No risk remains because entire plume will be treated. No risk remains because entire plume will be treated. No nsk remains because entire plume will be treated. 

(2) Standards, Criteria and Guidance (SCGs) 

Does not meet SCG criterion. Does not meet SCG criterion. Will meet SCG criterion for groundwater m the treated 
area. 

Will meet SCG criterion for groundwater in the treated 
area. 

Will meet SCG criterion for groundwater in the treated 
area. 

(3) Lung-Term Effectiveness and Permanence 

This alternative will not provide long-term effectiveness 
or permanence. This alternative offers no control- The 
plume may expand and contaminate previousy 
uncontaminated portions of the aquifer. 

This alternative will only track long-term migration and 

natural degradation of the plume, h will not prevent the 
plume from expanding and contaminating previously 
uncontaminated portions of the aquifer. 

In-situ treatment will provide long-term effectiveness and 
permanent for groundwater within plume Monitonng 
will provide a means to recognize remedy failure and 
implement a more aggressive remedy, if necessary. 

In-situ treatment will provide long-term effectiveness and 
permanence for groundwater within plume. Monitoring 
will provide a means to recognize remedy failure and 
implement a more aggressive remedy, if necessary. 

Ex-situ Irestment will provide long-term effectiveness and 
permanence for groundwater within plume. Monitoring 
will provide a means to recognize remedy failure and 

implement a more aggressne monody, if necessary. 

(4) Reduction of Tovicih, Mobility, or Volume of Contamination Through Treatment 
Amount of Hazardous 
Materials Destroyed, 
Treated, or Removed 

None None In-situ treatment will break down COCs in groundwater 
within plume 

In-situ treatment will break down COCs in groundwater 
within plume 

Ex-situ filtration treatment will remove COCs from 
groundwater within plume. 

Degree of Expected 
Reductions in Toxicity. 
Mobility, or Volume 

None None Contaminant toxicity and volume will be reduced. Contaminant toxicity and volume will be reduced. Contaminant toxicity and volume will be reduced. 

Inev ersible Treatment? No No Yes Yes Y. 

Residuals Remaining 
After Treatment 

Yes Yes No No No 

(5) Short-Term Impact and Effectiveness 

Community Protection There is no action and therefore, no additional risk to the 
community. 

No additional risk to the community. Increased short-term risks to the public during installation 
activities and transport of equipment and materials to and 
from site. These can be mitigated through standard 
constriction practices and permitting 

Increased short-term risks to the public during installation 
activities and transport of equipment and material to and 
from site. These can be mitigated through standard 
construction practices and permitting. 

Increased short-term asks to the public timing instatiatton 
activities and transport of equipment and materials to and 
from site. These can be mitigated through standard 
construction practices and permitting. 

Worker Protection Workers can potentialh be exposed to contaminated 
groundwater by trenching activities south of the site. 

Workers can potentially be exposed to contaminated 

water during groundwater sampling activities. Risks can 
be minimized M, implementing health and safety controls 

Workers can potentially be exposed to contaminated 
vapors or water during activities. Work around heavy 
equipment and electrical power carries potential risk to 
workers. Risks can be minimized by implementing health 
and safety controls. 

Workers can potentially be exposed to contaminated 
vapors or water during activities. Work around heavy 
equipment and electrical power carries potential risk to 
workers. Risks can be minimized by implementing health 
and safety controls. 

Workers can potentially be exposed to contaminated 
vapors or water during activities. Work around heavy 
equipment and electrical power carries potential risk to 
workers. Risks can be minimized by implementing health 
and safety control. 

Environmental Impacts None None Wastes produced will include contaminated PPE. Wastes 
will be managed in compliant with ARARs 

Wastes produced will include contaminated PPE. Wastes 
will be managed in compliance with ARARs. 

Wastes produced will include contaminated PPE. Wastes 
will be managed in compliance with AP Ails. 

Time Until Action 
Complete (Field 
Construction Time) 

No action taken 30 years 1-2 years- dependent upon groundwater sampling 10 years (Approximately 6 months concoction time)- 
dependent upon groundwater sampling P P B P 6 

30 rears (Approximately 2 months construction time) -
dependent upon Pe p groundwater sampling 

JacYs Dryclesa as Site (734112) 
Brewertm4 New York Feasibility Study 
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EA Engineering, P C. and its Affiliate 
en EA Science d Technology 

TABLE  GROUNDWATER ALTERNATIVE EVALUATION SUMMARY 

EA Pr jectNo.: 14368.38 
Revision. FINAL 

Table 3, Pagc 2 of 2 
May 2012 

Media: Groundwater 

Alternative I Alternative 2 Alternative 3 Alternative 4 Alternative 5 

No Further Action 
Long-Term Monitoring with Monitored Natural 

Attenuation In-Situ Enhanced Reductive Dechlorination In-Situ Ozone Sparging Groundwater Extraction and Treatment 

(6) Implementahility 

Ability to Construct and 
Operate 

Not Applicable. Not Applicable. In-sim bioremediation is easy to implement. In-situ aquifer air sparging with ozone is implementable. Ex-situ treatment of groundwater is implementable. 

Monitoring Requirements Not Applicable. Monitoring would take place semiannually for the fast 
five years, and annually thereafter, 

Groundwater requires monitoring until cleanup 
confirmed. Monitoring would take place semiannually for 
the first five years, and annually thereafter. 

Groundwater requires monitoring until cleanup 
confirmed. Monitoring would take place semiannually for 
the rust five years, and annua h, thereafter. 

Groundwater requires monitoring until cleanup 
confirmed Monitoring would take place semiannually for 
the first five years, and annually thereafter. 

Availability of Equipment 
and Specialists 

Not Applicable. Equipment and specialists are available for the 
implementation of this altemame. 

Equipment and specialists are available for the 
implementation of this attention c. 

Equipment and specialists are available for the 
implementation of this alternative. 

Equipment and specialists are available for the 
implementation of this technology. 

Ability to Obtain 
Approvals and Coordinate 
With Other Agencies 

Not Applicable. Ability to obtain approvals and coordinate with other 
agencies assumed to be possible. 

Ability to obtain approvals and coordinate with property 
owners assumed to be possible. 

Ability to obtain approvals and coordinate with property 
owners assumed to be possible. 

Ability to obtain approvals and coordinate with other 
agencies assumed to be possible. 

(7) Cost EBectiyeness 

Cast SO S43a,0" 5597,000 S2.ML000 $1,400,010 
(8) Land Use 

Unrestricted Umesmcted Unrestricted Unrestricted Unresineted 
(9) Community Acceptance 

TBD TBD TBD TBD TBD  
NOTE: COC = Contaminant of Concern 

PPE = Personal protective equipment 

ARAB = Applicable Relevant and Appropriate Response 

TBD = To be determined 

1acYs Dryeleaners Site (734112) 
Breww1oc, New York Feasibility Study 
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TECHNOLOGYLOCATION 
MEDIA Estimated Cost to 

Implement 
$838,000 
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TECHNOLOGY LOCATION MEDIA Estimated Cost to Implement $602000 
Groundwater AlWmalne 3 

..Sit. Enhanced  Reductive Dechlorination 

Jack' s Drydeaners Site 

Bmwerion, NY 
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4 YarsofAmml Mook.ring 

1 Ymrof Qoonedy Monitoring liml -

5% Diacnum Famr(pm NYSDEC) 

TOTAL ESTIMATED NPV TECHNOLOGY COST (Capital + Post Remediation Monitoring) $602,000 

Assumptions: 

Working condition 

Weightd Average 

Con art laded 

Imll.d.n 

Injecdan Point lmtalluthm 

S,mpiing 

Aaalyfiml cost 

For each mmpling 

Work day woad. of: 

Notes 

Diwharge to storm sewer, no cost for wwcr discharge 

kW-Fa kilowen-haur 

bey bank cubic yard 

Icy loose cubic 

sf square feet 

1, lump sum 

is Way Levol: 

of airy mat m&x(Rml, 
with , profit facdr 

ConauTom I Bill 

rm d,isuv (12 ton or amdlcr) 
W,tr QuWity Analyzer 

W,t,,Lovol Meter 

Subo—ibk Pump 

G..— 220 Vol, 

Assumed 

VOCs 

MNA 

event, assumed: 

(Labor prod"&fty: 
of appar.bl, 

per yam I 
12/1.92010) 

par day 

per day 

per day 

per day 

Md. 

Dirtcl push injati-n 

Injationsperdev 

wells 

hn for bevel 

per sample 

for morn-1,(111. 

mmaten— 

for mad derived 

;Equipment 

quaes) 

Profit 

di-motr(n) 

pi 

l-5) 

530) 

I 

pmd—Nity: 

push borings) 

pawl per 

I 
well 

Labor 

pa hr 

D 82% I 100% I) 
96.5% from vendor 

for 5 yon of wilgim' 

G&A end 10% 

rim length ( dioct 
hour for well 1-e1 

hrssamPlo 

workcm per event 

10% 

3% 16%] 

R, tea (,s of - Include,, 

p,im 

$70.74 

5159.00 

531.80 

5113.91 

58168 

147 0.5 35 

6 3 1 

20 - _-'2 E-1, per ye-r(yn 

Pvml per y.. (y. 

2 $85 ICosi 

20%QA,QC 1 

j'.. 12. per avenl 

—n-looks, 

2. 

SHIM 

,20'/.62 

T  S50 

G ,. 10. tin 

Operation and O&M 

yard 



TECHNOLOGY LOCATION MEDIA Estimated Cost to Implement $2,041,000 

Gim-dwnter ARernative 4 

In-Situ Ozone-Enhanced Aquifer Air Sparging 
Jack's Dryclea Site 

Brewerton, NY 

Groundwater L'wunurrSm Tl.a: 

Dpered.. Ti—: 

ntmtraa,4 

6 —n-

10 ,en 

10 a. 

Quentltks cwt llreMeaow r—too.) 
camml,W Dml 

Can 
IbonPlian D.te Somme 

(M1tceo.1a01na 

Q:enn ry 

Amount 

QuenOty 

Unil 

Helmet 

Unit Cwt 

M.—I 

T..' 0-1 

L.- 

Unil Cn:t 

L.Mu 

Ta.l Cwt 

Fyuipmml 

U^itc- 

Equipmut 

TM.I— Unit Cans 

Opim 

T.I.1-1 

REMEDIAL ACTION TOTAL CAPITAL 

(totals rounded to 

COST 51,087,000 

nearest thousand) 

1 5800 S48,449 51,827 52,887 S734,204 

Pump T., 

Equim..t R.ol- pump, w.tcr level miner, S.—. Ilk— Pine a dey 3 100 S HIM s S $ 22A S 1.82] S - S;627 

3710 Filler beg homing ­1 1 m S - s - E - 5 S - S 
.8hVEngineenng 4(M hour S E S tl5  E 14,ODU  S -  S -  S - S.10o0 

Drill Rip and Crew For Air Sp.,W Nell Wt_dl.Om 

Mobili.6-1 emohilve0m PEC 

4114"IWIIow Slm Auga PLT 100 If S - S - S - 3 - 5 - 3 - S 1320 S1,12U 

Ue^nkminaian PW Pt. 2 I. 

3 - S A2.s0 52.929 Scum Grncram PEC M d.y S - S S 

Swldhy Time(Dcaonl.:nine_tan) PEC 71 h. $ S - s 204 $ 14,449 $ $ S 514,049 

Well irWMlatlm 

S - S IJeaprobe Deily an.. 8 hour &y PEC J6 dsy S - S - 5 - $ - $ 1.210.00 502.955 

Air Spugc W'ell, Seinlme 8t«1, 2" P✓rrvO Wolf 2JAs If S - 3 - S S S -  

T - 

S - 

S - 

S 60.00 

3 5100 

3109,IOU 

318,10? Nlmito pPokn. 2' PVC P_ ̀w 355 If 3 S S S - 
Eeanmh 

Well coven E.n.we 71'° s - S - s - s s S 5 1..00 521,]01- 
E,+g+eah 

Well hed eau,, slunlm. ewl E,om✓re 71 a' S $ - S - S - T - S - 3 500,00 5)5,501.1 

She Ptep.ntlan 

Utility i.00.lw(lssodm tzml bide) umqunre 10 s - s 2.075.00 S_N,]SU 

EkctrieM Pamil end Utility Cannmkon to PCU TAS GmuP S my S - S - 2 - S - S - S - 3 JJ,g10.U0 5220,0181 
Tre.nnent Sy— 

Etiaweee' 
Tmtmcnl Comwaion Fnalwm Ernmule 1 Is S - s - s s S 

2 

S 

S 

5 100.000.00 

S 

$IOO,Dm+ 

51,232 
M10"3313 

11,4 C.­ l-T di— PVC C.1.6 0)83 i u S 1.23224 S 1132 S 2 

Ees+ ', 
:hone equipmrnt a".— i u S 

SSO,Og1  

51.57?  

$10=1 

III ix lke mcem gu✓n 25 IOO V 5 - S - S - S - S - 3 - S 63.00 

3!33 I6I3 
Tmnchkg- i' dwp JET CY euvew 0730 1,481 be y S - S - s 4.44 S 6.576 S 2.06 3 3.604 $ - 

NYSC.n01WClern Bmk Fill M1lacu.l Parvg✓e 132 lay 3 1614 S 2.151 S - S . S . 5 - 5 - 11151 

Cantingenry SI10,131 
r• 
L EIS%-eP•of Toei Con.Wclirn AvOvine 5714.204 6110.131 

Prof sionnl/Techniral Services S242,287 
a' 8% ,p Ijyccl M1W.8..t 3730.204 558,]3(. 

15% acme MD 1-u 3110,131 

' '"% 
Cm.weOrn M1lm.pmrnl 373.42D 

LONG TERM MONITORING ANNUAL LTM COST (YRS 1-2) $64,000 

ANNUAL LTM COST(YRS 3-10) $16,000 

LIFETIME LTM (NPV) $212,800 

Monitoring, Sa Seng, Testing and Ans"s (Per Event) 

— 

SIs,970 

Slk•lmawinp 
)nmg em revan 

24 well S - S 50 2 340 5 A.160 5 92 5 2199 5 - SIO,d09 

1 cv S - 2 - S - S - T - 5 - S 2.000.00 $2,041- 
Repanm8r 16 

M rnl 

us S 1.360.00 S - 5 - S - 5 - 3 - 51.360 

I•banlory meuyd. 

Voluilc 0.g.nie Compound, (82608) Chemech 24 u S - S S S S - 5 - 3 9005 S;161'. 

Llforme Long Term Monitoring ( Net Present VAlue) 

S Yun or Sin i.nnunl kl_twing 

4 Y. of Mnu.I Monitoring 

1 YemofQunnady Moni.6.8 

S% Diet 1 F.—(per NYSDEC) 

LONG TERM OPERATIONS AND MAINTENANCE ANNUAL LTOM COST (YRS 1-10) $96,000 

LIFETIME LTOM (NPV) $741,300 

sYaem Opelvlbm (pee munln_I 37.esD 

Ekadcity NYSEa 28.500 kW. nr s - s - s 

1 C m'M" 1 monlhe 5 - S - S 3.000.1X1 S 5.000.00 3 S S - $5,001, 

LifeOme Operations and  Maintenance 

10 

(Net Present Value) 

Yaam of C'unuonaand Mnimatumca 

5% 0—Faclor(per NYSDEC) 

TOTAL ESTIMATED NPV TECHNOLOGY COST (Capital + Lifetime 0&M + Post Remediation Monitoring) $2,041,000 

Aaaumpnona: 

WoM1inB condition 

WeiBhlW AvmAa 

Cek m laded 

kna•w, 

Pump Tn : 

SP.rpe \Yens 

S=Pling 

Well Dweinpment 

AnX&A rmt 

Fwuah—pling.L.umed: 

W'.. day rnwhn tie 

Notes 

Ay qmm yW 

cy wbi. y.M 

Iry kec..WyW 

my bmk chic ymd 

If km rat 

of .qum f a 

.if 1,00D.yum 

ie ""'yLevel: 
ofeitY ewt i.4 (Racheam,NY) 

wish. profit 4.w 

Consultant Bill 

T__(Ilttrn_soIla) 

W'.ter Q+Mity Ausl'e 

tamer Level Meta 

Submmiblc Pmp 

Grnamm: 220 Volt 

NemW 

VOC. 

0—, Pldue 

Y. 

Hours work 

t5fi0.ku 

I3oun win 

People workk8 

Pa d.y 

12/1512010)- 

pa dry 

pa ay 

pa d.y 

pamy 

pa d.y 

w lb wiH W 

—11, pad.y 

R pale fw m 

welh 

eddW fwQ 

arvel 

hn pw well 

pa.emPle 

fa m.m,ieh 

Saf<ty 

q; I 

_ 

Eoopmenl product": 

qgw 

end way 30 

l-5) 

630) 

minute fw IM 

wcry hours, don me 

wcll.) 

pa.w0 

L 

mae time bcf Nc end of the wt 

Lehr 

D 
/ 

so, I; 1— I) 

96.3x(mt.PPlkuNerorraa.aerlvedfromvenao 

rw s yem arnm6al 

fist 

fw 60.120 so.sle, 

and third d.y of pumptet(mu.ummmt.tA. 

wl 

.nd 10% Prat 

EvrnU pa yea Un 

E:1 Y_(yn 

em.) 

mkukrl0 hours 

4 hwn w 48 

0 k knglh (new 

howl well dcvclopnrnt 

o—pk 

wink. pawwt 

FOx 

3%P 16x 

d to sat up pump 

. wmy IO.kate 

Voiso)ecao^d 

Aukg Pmp 

htcludes G&A 

ivui,d W 30 n.pnt 

Ike.wars. 

tO 

10 

10 

t •.. 2 

R.- I. of 

$70.74 

6159.00 

SSI.aO 

5113.91 

$826A 

71 35 

2 1 

.• 2,!00 

20 2 • 2 SeS ICwIpeW 

SOx 1 

'••"•12Mfw pa event 
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 1 
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TECILN LOGI' L(]CATIO.N MEDIA Estimated Cott to Implement $1,400,000 

Groundwat O er Alternative 5 

Grnundweter F..W-H., and Treatment 
Jark'a Dud... S1te 

Ilrewerton, NY 

Groundwater Cones — Time: 

ODer.nnn Tlme: 

P.d RemedYtlw M.nimin. 

2 .-0, 

10 vnn 

30 r . a 

QuanHUe6 amt Bre.Mown dnr.ueu.) enmMnea vnn 
Cma 

DoerdDOm De, Sa.cc QvnW7 Qua.iry 

Amnon UWt 

M,add 

foil C.. 

Mead al faM Labm E 9WDm.m e4uipmml 

Twd Cwl U. Cwt Tail Cwi Rolfes, Twd Cm, tAdi Cmt 

Qpiim 

Tmd Cm 

REMEDIAL ACTION TOTAL CA11IT AL COST 

(tmal, rounded I. neareet MOO... 

$479,000 

d) 

$2,026 1 520,738 $6,137 54,256 5313,521 
Pump Ted 
Equpmem Rm,d-pm,q, watmleml mmm,gm.mw, filar 1 dry f IW S 41 S - S - f 228 f 911 S - S13u 
Fdarb.. h.m6a rtMd 1 w«k f S 5 - f - S - f - f )50.09 5750 
OSxnighUEngimedng 309 Mun f - f - t BS f II,OW S - f - S - Sll.aro 
DdB Me MCmrfor E,Irndfm WdllndWWdm 

KOIII g9nrOmrabigadm PFC 2 u f -  
f - 

S -  
f - 

f - S - S - f - S 1,650.00 S)3W 
4 1.- Hdlm Skm Aycr P-50 If f - S - i 13.20 5660 
Decwamimiian Pad pFC I Y f - f f S S S - S 320.09 5220 
Sn4m Omenm PEC 3 Jay S -  

S - 
f - S S - S S - S .250 $275 

SmWby Time (Dewnumiv0m) PEC 10 b f - f 204 S L0)5 S - f - S - S4035 
N'dlI Md.n 
O Mp Duly Rata.. how dry PEU I day f - f 
4' PVC Piping Mwdt . Wen --d 332113.10.340 350 a S 4.65 S 1,626 S 4.87 $ 1,101 f 14.92 S 5,221 S 

!1.650 Dn.bN Wdl Caves PEC 10 u f - f - f - S - S 5 - S 165.09 
Wdl D.wl.pmw PEC 10 M f f - f - f - f - S - S 165.09 51,650 

SIO, pmP.Mom 
L'61i,y I-.,(ba.dmrrxmd bid.) r.«m yvaw 1 daY f f  f S - S - f - f 2475.09 f;475 
u,rlulgc Lkw 1 b 

El«mdP ' aM Udlay Coro«Om w PCU TNSGrvp 1 day f S - f - S - S S - S H,000.W SIt,01m 
Treatment system 

f Tmmml Cwnmadm F4dUmn E•mer4 £.aroma 1 6 f S S - S - S - f ISO.OW.W 5150.090 
w PVC Pipe 331113.1515"0 SW fl S 5.06 S ;531 S 4.48 S 1.241 S - S - S - N.-
Wsewifi.dClemBackFnh3alwid Pw..oa 14 3, S 16.34 f 716  

f 
  f 1.65 

S 4.41 

S  

  f 1.65 
S 4.41 

f - 
f - 
S 1,315 

f 
S 1A9 
S 2A6 

f - 

I -
S 729 

f 

S - 

5726  

52.014 
B9rrm,8CY ark, )0 mph cydebrtilee 311311.20.51 
TrmrcMp-4'deep, ):B CY exuvnm 3113/613.50 296 My S - 
Carbon Sy,lem fee Mlory !order)!.) C.•6w Srmw 1 h S - S - S S - I 2678.91 52679 

Aw Hm.d Rubber 
IMucm and IM-1hwee-E• di.­ 3 

1 

" If S 216>.30 i 4.335 S - S - S - 5 - $ 54,335 
H., Aw Hmr 6 N.DD.r 

Hwc raPiil• C­ 

SWmmiblc Buries Pow Emumm.mW 10 u f - i - S - f - i - f - S 4.40D.W 514.00(1 

Lift n,dm Mtm ,mamem fnglmer6 Fi9murl 1 u $ S S S f - f - f 12009.09 f12,Wn 

Con HnRenav S,8,52R 

15% I.- Cnnm.cdm ­Ms. U23.521 .1,51. 

Profeednnd/1'erhnlcal Servket 

.23,521 

$706,762  

$25,882 ( tF,4 Projm,Mmgemcnl 

. 15% Rmsdid Design .1 2. 

' 10% 
-.-'w _" 7  

53'2.352 

LONGTERM MONITORING ANNUAL LI'M COST(YRS I-5) $28,000 

ANNUAL LI'NI COST(YRS 630) 514,000 

LDTTIME LTM(N'PV) 5275,800 

Nlonftoling, Sampfing, Teadog end Andyda(Per Fr ) 511,951 

91e M.nlmrint 

Samiiilg hrl even!-Imludca c90«0m of field panmaan 24 wdi S 310 S B,IW S 92 f 2199 S - S IW S - 510,159 

Ma60ind9NDmiaMliadm of FicldSmplily Cww I ay. ni S - I -  

f I.-M 

f - 

S 

S - 

f - 

t - 

S 

f - S 1]0. SI]0 
R.Pnwlg 16 s, S.5 

U..mry ... lyde 

Val.11l O,gmic Cmmomde(8260B) CDemnch 21   « f - 3 - S f 

LIT.Ii-  LO gl'erm Mmdtodog(NO Present V.lue) 

5 Yeaaof.md.mml Mmkon. 
25 Y.an of AnI,e N1mit.n.g 

s% .7""F-tnr(per NYSDEC) 

LONG TERNI OPERA'rIO:NS A NO NIA LNI ENA:N ('E AN' TO M COS•(VRS 1-30) 542,0110 
LIFETIME LTOM(NPV) $645.609 

6yalem Dpenlbn, ( Pies 6 mUnthal 521,470 

EI«ldciry NYSEG )b,glll SW-M i - f f S f 53.609 
OmnW O&A1 6 mmnM S S - S 2500.09 S 15,009.00 S - f Si5.W0 S - 

Carlwn eMngrouL ecrvi«mniM.labm. every6mo Co•D,m Se.,nca 1 u f S S f - S - S - S 2870.09 S2B]0 

Lifetlme 0Pe flD .rd Maintenarrre(Nbl Present Value) 

10 Yeas of Operatime and Mawelww 

S% Discount Fa ,(per NYSDEC) 

TOTAL ESTIMATED NP V TECHNOLOGY COST (Capital + Lifetime O&M + Post Remediation Monitoring) $1,400,000 
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Wmf,4.gry Av.Om Sif9..0 Dcrdry 
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d• 
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s.mplint wdt. F.,mnpn yur(yn 1-5) _ 35851Cnn pnM 

]0%Q.QCEaml pd y«r(yn b)01 
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w'd1 Devd9pment 3 M"w.o 

C.rbm l'u.d , 2153 ('od af3 AQ IWIIP.d Judi Gllad ailh airynfi4Wd Plu,e.nbaa ms pa-filiw,.«Oaw taWiar, i,lmicwmecwp hoes 

(night a(mnipmem m e poln m BnwennN NY w cammm.amm mmk wish a lifl.ale, M iwl.ding Wcn I.r 

Arelytir.l e.a1 

Is' 
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h Fw a«..mpin..vem aamn.a j'a' 550 for mamY.lgkwm, naruaak.+, m..l 
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