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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 20 l 0. 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 I-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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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 US Ts 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 
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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 
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 l 4-25 ft 
across the area. Bedrock surfaces in general dip to the southeast and include a trough feature 
southeastofthe site (EA 2010). 

According to the Natural Resources Conservation Service (NRCS) 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. 
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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. 

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 20 I 0. 

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 (20 I 0), 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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SVOes were identified during the UST investigation and removal completed by the NYSDEe 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. SVOes 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 20 IO 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 voes by USEPA method TO
I 5. evoes were detected in samples collected from the structures. However, the evoes 
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) guidance values for PeE, TeE, or methylene chloride. In addition, when compared 
to the NYSDOH Soil Vapor/Indoor Air Matrices I and JI, the concentrations of evoes 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 the site. 

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 evoes (EA 2008 and 2010). The Ambient Water 
Quality Standards (AWQS) and Guidance Values and Groundwater Effluent Limitations 
(NYSDEe 1998) was used during the Rl/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-evoe plumes highest 
concentrations are located in the area of the former septic system and decrease in concentration 
as groundwater flows across the site. evoe impacts were observed as far down-gradient as 
monitoring well MW-15 , approximately 500 ft from the source area. Groundwater data collected 
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 voes. The majority of 
compounds detected and ones in the highest concentration are evoes. Other compounds 
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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 A WQS 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 48). 
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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- IO Technical Guidance for Site investigation and Remediation, May 
20 I 0. 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 RA Os 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 MARCH 2010 

NYSDEC Ambient 
Range of Frequency Water Quality 

Parameter List USEP A Concentrations Frequency of Exceeding Standard Class GA 
Method 8260B (ug/L) Dectection SCGs (ug/L) 

I, I, I-Trichloroethane 0.86 - 2.9 2/47 0 5 
I, 1-Dichloroethane 0.92 - 2.3 5/47 0 5 (s) 
I, 1-Dichloroethene 0.62 - 2.2 7/47 0 5 (s) 
1,2,4-Trimethvlbenzene ND- 1.3 1/47 0 3 (s) 
1,2-Dichlorobenzene ND- 0.54 1/47 0 3 
1,3,5-Trimethylbenzene ND- 0.57 1/47 0 5 
Chloroethane 1.6 - 18.0 10/47 4 5 (s).1 
Chloroform 0.61 - IQ.8- 8/47 I -::, 7 ~ 
cis-1,2-Dichloroethene 1.3 - I 0300 27/47 22 5 (s) 
Ethyl benzene 0.61- 5.~ "-- 4/47 <J- 5 

lsopropylbenzene ND - 42:3 "1:., 1/47 Ip 5 (s) 
m,p-Xylene 1.3 - 3.09 3/47 0 5 (s) 

n-Propyl benzene ND-I.I 1/47 0 5 (s) 
o-Xvlene 0.8- 'Ill-- 5/47 0 5(s) 
Tetrachloroethene 0.96-41300 31/47 25 5 
Toluene 4.5 - to- 4/47 13- .=:lO(g) 
trans-1,2-Dichloroethene 0.6- 190 15/47 10 5 

Trichloroethene 1.5- 4470 25/47 19 5 (s) 
Vinvl chloride 0.99- 2100 17/47 15 5 (s) 
Methv ter butyl ether (MTBE) I.I - 3.4 2/47 0 10 

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

I SCGS FOR THE JACK'S DRYCLEANERS SITE 

I Reguirement 

I 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 perm it conditions and 
limits are not exceeded. 
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 rramework 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. 

Clean Air Act, as Amended (42 U.S.C. 7401) 
The Clean Air Act is a comprehensive law which is designed to regulate any 
act ivit ies that affect ai r quality, and provides the national rramework for contro lling 
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 fo r Hazardous Air Pollutants (40 CFR 
Part 61) establishes numerical standards for hazardous air pollutants. 
Resource Conservation and Recovery Act 
Provides the governing regulations fo r owners and operators of hazardous waste 
treatment, storage, and disposal fac ilities; and fo r the generators and transporters of 
hazardous waste. 
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removal action will be 
characterized and handled per 
Resource Conservation and 
Recovery Act regulations, as 
implemented by WAC 173-303. 
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SCGS FOR THE JACK'S DRVCLEANERS SITE 
Requirement 

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

SCGS FOR THE JACK'S DRVCLEANERS SITE 
Requirement 

STATE 

NVSDEC Environmental Remediation Programs. 6 NYCRR Part 375 
This program applies to the development and implementation of remedial programs 
for environmental restoration sites. 
Solid Waste Management Facilities. 6 NYCRR Part 360 
Provides standards and regulations for permitting and operating solid waste 
management facilities. 
Waste Transporter Permits. NVCRR Part 364 
Provides standards and regulations for waste transoorters. 

Land Disposal Restrictions. 6 NYCRR Part 376 

Hazardous Waste Management System. 6 NVCRR 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, transoorters, and facilities. 

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; aoolicable if offsite treatment or disoosal of wastes is required. 
Water Quality Regulations for Surface Waters and Groundwater. 6 NVCRR 
Part 700-706 
Provides standards, regulations, and guidelines for the protection of waters within 
the state. 
Implementation ofNPDES Program in NVS. 6 NVCRR Part 750-757 
Provides regulations regarding the SPDES program. 

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

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. 

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

Building permits and building codes. 

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

Rationale 

Site activities will be conducted 
under appropriate Occupational 
Safety and Health Act standards. 
Any hazardous waste generated 
during site activities will be 
characterized as needed to 
determine packaging, handling, 
and transport requirements. 

Rationale 

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

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

Water discharged from the site 
will comply with this guidance. 

A SPDES permit may be 
required depending on selected 
remedial action. 
Permit or registration may be 
required depending on selected 
remedial action. 
All substantive requirements of 
the State air pollution control 
regulations will be followed 
during implementation of the 
remedial action. 

Local permits are required 
depending on the selected 
remedial action. 
Local permits are required 
depending on the selected 
remedial action. 
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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 (US EPA 1988). The development of 
remedial alternatives for this FS begins with the identification of GRAs that can meet RA Os. 
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. 

Jack' s Drycleaners Site (734112) 
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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 I. 

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 

Implementability 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 I. 

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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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 US EPA 
publication Guidance for Conducting Remedial Investigations and Feasibility Studies Under 
CERCLA (USEPA 1540IG-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 eoes 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 eoes to ensure the 
contamination footprint and contaminant concentrations are stable or decreasing. This 
alternative includes long-term groundwater monitoring for voes 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 voes and natural attenuation parameters 
(monitoring is estimated to be conducted for 30 years). Monitored Natural Attenuation 
(MNA) 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 IO 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 s m· r the 1rsr5 e~d annually 
thereafter to measure the concentration of VOCs (monitoring is estimatettto be 
conducted for IO 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 semiannually fo tlie first 5 yea nd 
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. 

• IO 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 NYC RR 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 ofreleases, 
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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-JO Technical Guidance for 
Site Investigation and Remediation (NYSDEC 20 I 0). 
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Based on the results of the remedial technology screening in Table I, 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 ......................................... .. .............. ... ..... ... ...... ..... ...................................... $597,000 
Capital Cost .......................................................................................... ........ ......... ... .......... $389,000 
Annual Costs (Years 1-5) .... ....... ........ .. .. ...................... ......... ... ........ ......... .. ............. ... ...... .... $30,000 
Annual Costs (Years 6-9) ...................................................................................................... $15,000 
Annual Costs (Year 10) ... ........ .......................................................................................... .... $60,000 

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

Present Worth .. ................................................................ ...................... .......... .... .... ........ $2,051,000 
Capital Cost ....... .... ....... ... .............. .............. ............................................. .. ..................... $1,08 7, 000 
Annual Costs (Years 1-5) .................................................................................................... $128,000 
Annual Costs (Years 6-9) ................... ................ ..... .................... .............. ........ .... ...... .... ... . $112,000 
Annual Costs (Year 10) ................................................ .................................................. ... .. $160,000 

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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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- Jn-Situ Enhanced Reductive Dechlorination 
• Alternative 4- In-Situ Ozone-Enhanced Aquifer Air Sparging 
• Alternative 5-Groundwater Extraction and Treatment. 

Alternative I 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 RA Os 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 

General Response 
Action Technology 

I 

TABLE 1 REMEDIAL TECHNOLOGY SCREENING 

Effectiveness Implementability 

Media: Groundwater 

EA Project No.: 14368.38 
Revision: DRAFT 

Table 1, Page I of I 
December 2011 

Status 

I 
Target Contaminant of Concern: Volatile Organic Compounds 

No Further Action No Further Action 

Long-Term 

Monitoring 
Monitoring with 
Monitored Natural 
Attenuation 

Reductive 

In-Situ Biological 
Dechlorination 

Treatment 
Ozone Sparging 

Removal and 
Groundwater 
Extraction and 

Treatment 
Treatment 

Jack's Drycleaners Site (734 I I 2) 
Brewerton, New York 

Not effective Easy to implement Retained 

Effectiveness depends on conditions, including 
groundwater flow, oxidation reduction potential , Implementable Retained 
and dissolved oxygen levels within the plume 

Effective at promoting degradation of 
Easy to implement, with no infrastructure 

contaminants within aquifer. 
required. Requires long-term treatment and Retained 
monitoring. 

Effective at promoting degradation of Implementable, but requires infrastructure. 
contaminants within aquifer. Requires long-term operation and maintenance. 

Retained 

Effective at removing contamination from Implementable. Requires long-term operation and 
Retained 

extracted groundwater. maintenance 

Feasibility Study 
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EA Engineering.PC. and its Affiliate 
EA Science and Technology 

,, 

Siu and Configuralion 
of Process Options 

ij ll 

" 

Time for Remediation 

Spatial Requirements 

Options for Disposal 

Substantive Ttthnital 
Permil Requif'f-mrnts 

Limitations or Olher 
f,actors Necrssal'y lo 
Evaluate Allemarives 

D 
Publit lmpatlS 

~ 

Benefitial and/or 
Adverse lmpacls on 
Fish and Wildlife 
Resources 

Net Presenl Wor1h 

Alternative 1 

No Further Action 

None. 

NA 

None 

NA 

None 

Will not remove contaminants from 
groundwater. 

None 

No known impacts on fish and wildlife 
resources. 

$0.00 

NOTE: NA = Not Applicable 
SPDES = State Pollutant Discharge Elimination Svstem 

Jack's Dryclcancrs Sile (734112) 
8TC\\erton. New York 

TABLE 2 GROUNDWATER ALTERNATIVES SCREEN ING 

Media: GrOIIINlwaler 
Alternative 2 Alternative 3 .. 

Long-Term Monitoring with In-Situ Enhanced Reductive 
Monitored Natural Attenuation Dechlorination 

An injectable substrate would be applied 
Groundwater samples oould be coll ected via 147 di rect push locations. Groundwater 
semiannual ly for the first five years, and samples would be coll ected following 
annual ly for the next twenty five, or until injection to evaluate the need for further 

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

Approxi mately JO yearn. Approximately 1-2 years· 

None None 

NA NA 

None None 

Will not remove contaminants from 
Groundwater sampling wi ll be necessary to 

groundwater, as it relies on natural 
track progress. 

degradation processes. 

None None 

No known impacts on fish and wildlife No known impacts on fish and wildlife 
resources. resources. 

$438,000 $597,000 

Allernative 4 

In-Situ Ozone Sparging 

116 air sparge ~ 11 s \Wuld be installed on 
the Jack's Drycleaners site. Air with ozone 
would be fo rced into the aq uifer 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. 

Approximately ro years. 

Area for equipment and treatment (.,.jQ,-000 
sq ft) 

NA 

None 

Groundwater sampling will be necessary to 
track progress 

Eqmpment may·be loud m the treatment 
area 

No known impacts on fish and wildlife 
resources. 

$2,051 ,000 

EA Projccl No.: 14368.38 

Revision: DRAFT 
Table 2, Page I of I 

Dcccmbc r 2011 

Alternative 5 

Groundwater Es.traction and 
Treatment 

Ten extracrion wells \Wuld be installed 
along the downgradient edge of the 
contaminated groundwater plume. 
Contaminated groundwater would be 
pumped to a treatment trai ler 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 &'<>als are 
achieved. 

Approximately,:ro yearn_ 

Area fofeq'ulpment and treatment (~20,000 
sq ft) 

Water would be treated and sampled prior 
to discharge. 

SPOES equivalency permit \.\Ould be 
required fo r discharging treated water to 
storm sewers, or approval by sewer 
authorities for disposal to sanitary sewer. 

Pump test will be required to finalize 
design . Groundwater sampling will be 
necessary to track progress. 

Extraction w-ell s will need to be instal led on 
private property to achieve-hydraul ic 
control of the plume. 

No known impacts on fish and wi ldlife 
resources. 

Sl .400.000 

Fcasibilily S1udy 



EA Engmccnng, PC and its Aflihatc 
EA Science and Tcchnolog~ 

Ahematinl 

No Further Action 

I) Onrall Protec1io■ ofd1c P1blic Hcald11 a ■d Ille E■,·iro1me11 

TABLE 3 GROUNDWATER ALTERNATIVE EVALUATION SUMMARY 

Alternative 2 

Long-Tenn Monitoring with Monitored Natural 
Ahenuation 

Medla:G-..r 

AltemativeJ 
... "11 

In-Situ Enhanced Reductive Dechlorination 

-· Altemative4 r1. t1 __!!!_ -
iii ~ 

In-Situ Ozone Sparging 

EA ProJOCI No.: 14368 38 
Re'1saon· DRAfT 

Table 3, Pase I of2 
December 20 11 

Altemative5 l 1, 

Groundwater Extraction and Trearmenc 

There 1s no reduction or risk "ith this alternative. The I There 1s no reduction or risk with this altcrnati,,e. The I No risk ran ams because entire plume ",II be treated. No risk remains bccnuse entire plume "ill be treated. No risk remains because entire plume "ill be treated. 
groundwater pathways would oontinuc to pose 

unacceptable risk to all roccptors. 

2) Staadards2 Crilcria and Guidance (SCGs) 
Docs not meet SCG critcnon. 

3) Long-Term Eff'ec1h·c■css a■d Permanc■cc 

This alternative "ill not provide long-term cffocti\'cncss 
or pcnmmencc. This altcmati\'C orrcrs no controls. The 
plunlC may expand and contaminate pre\'iously 
uncontammatc.xl. ponions or the aquifer 

groundwater pathwa)'S would continue 10 pose risk to all 
receptors. 

Docs not meet SCG criterion. 

This alternative ,,ill only track long-tcrnt migration and 
natural degradation or the plume. It will not preYent the 
plume rrom expanding and oontaminatmg prc\'iously 
uncontaminated pot1100s of the aquirer. 

Will meet SCG criterion for groundwater in the treated !Will meet SCG criterion for groundwater in the treated I Will meet SCG criterion for groundwater in the treated 

In -situ treatment ,,ill provide long-term cfTocti\'cncss and 
permanence for groundwater ,,ithin plume. Monitoring 
,,ill pro,·idc a means to recognize roncdy failure and 
implancnt a more aggrcss n'e remedy, 1rncx:essary. 

area. 

In-situ treatment ,,ill provide long-term cffocti\'cncss and 
permanence for groundwater \\ithin plun1e. Monitoring 
"ill pro\'ide a means to recognize remedy raiturc and 
implement a more aggressive remedy, 1r ncx:ess81) . 

Ex-s itu treatment \\i ll provide long-tcnn effectiveness and 
pcnnanatee ror groundwater within plume. Monitoring 
\\ill prov.de a means to rocog.nize n:mcdy failure and 
implement a more aggrcssi,,c remedy. if ncccss8') . 

1(4) _Reductio■ ofToxici1v, Mobilih•. Qr Voh1me ofC0■1amiH1ion Tl1rou2h Trealme~t 
AmountorHaL.Mdous INone INonc In-situ treatment ,,ill break dcrnn COCs in groundwater I In-situ trcatmcnt will break dcmn COCs m groundwater 1Ex-s1tu filtration treatment \\ill remove COCs from 
Materials Destroyed, 
Treated. or Remo\'cd 
Degree of Expected I None 
Reductions in Toxictt) . 
Mobilit} . or Volume 

lrrcvcrsiblcTrea1mcnt'! !No 

Residuals Remaining !Yes 
Afler Treatment 

lcS) Slllort-Tcrm lm11act a■d Effetlh·encss 
Community Protection 

Worker Protection 

Em 1ronmental Impacts 

Time Unti l Action 
Complete (Field 
Construction Time) 

(6) lmplcrT£ntabilil)' 

There 1s no action and therefore, no additional risk to the 
community. 

Workers can potentially be exposed to contaminated 
groundwater by trenching activities south or the site. 

None 

No action taken 

Ability to Construct and I Not Applicable. 
Operate 

Monitoring Requirements I Not Applicable. 

A,·ailability of Equipment !Not Applicable. 
and Specialists 

Jack's DrJclcancrs Site (734112) 
Brcwcrton, New York 

Nono 

No 

Yes 

No addit10nal risk to the community. 

\\ithin plume. \\ithm plun1e. groundwater "ithin plume. 

Contaminant toxicity and \"Olume"ill be reduced. I Contaminant toxicity and \"olwnc wi ll be reduced. I Contaminant toxicity and \'Olwne ,,ill be reduced. 

Yes Yes Yes 

No No No 

Increased short-term risks to the public during installation 'Increased shon-term risks to the public during installauon I Increased short-tenn risks to the public during install ation 
activities and transport or eq uipment and materials to and activities and transport or eq uipment and materials to and acth•itics and transport or equipment and materials to and 
from site. These can be mitigated through standard from site. These can be mitigated through standard from site. These can be mitigated through standard 
oonstruction practices and permitting. oonstruction practices and pcnnittmg. oonstruction practices and pcrmitung. 

Workers can potentially be exposed to contaminated I Workers can potentially be exposed to contam inated Workers can potentially be ex.pose.xi. to contaminated Workers can potentially be exposed to contam inated 
water during gro~ndwatcr s~pling acti,;tics. Risks can vapors or water duri~g acti\'ities. W~ aroun~ h':8'')' \'a~rs or water duri~g acti\'itics. W~ aroun~ ~\') va~rs or water duri~g acti\'ities. W~rk aroun~ h~vy 
be mimnut..Od by unplcmentmg health and safet) controls. equipment and elcctncal power camcs potential nsk to equipment and cloctncal power cames potential nsk to equipment and eloctncal powa- cames potential nsk to 

Nono 

30)-cars 

Not Applicable. 

Monitonng ,,oukl take place semiannually for the first 
fi\'C years. and annually thcn::aficr. 

Equipment and specialists arc a\'ai lable ror the 
implancntation or this altcmati,·c. 

workers. Risks can be minimizcd b) unplcmenting health workers. Risks can be mmimiu:d by implementing health workers. Risks can be minimized by in1plcmenting health 
and safety controls. and safotycontrols. and sarctycontrols. 

Wastes produced "ill include eontan1inated PPE . Wastes I Wastes produced ,,ill include contaminated PPE . Wastes I Wastes produced ,,ill include contaminated PPE . Wastes 
,,ill be managed in compliance \\ith ARARs. "ill be manage.xi. in compli ance \\ith ARARs. "ill be manage.xi. in compliance "ith ARARs. 

1-2 )'Cars- dependent upon groundwater sampling 

In-situ bioranc.xl.iation is easy to implancnt . 

10 years (Approxin1atcly 6 months construction time)• 
dependent upon groundwater sampling 

30 )'Cars (Approximately 2 months construction time) -
dependent upon groundwuter sampling 

In-situ aquifer air spargmg \\ith 07.onc is implementable. Jfa-situ trcatmcnt of groundwater is unplemcntablc. 

Groundwater requires monitoring until cleanup I Groundwater requires monitoring until cleanup I Groundwater requires moni toring until cleanup 
oonfirmod. Monitonng would take place semiannually for confirmed. Monitoring would take place semiannually for confirmed. Monitoring would take place semiannually for 
the first fi \'e years, and annually thereafter. the first five years. and annually thereafter. the first fi\'C yeaJS, and annually thereafter. 

Equipment and specialists are a\'ailable for the 
implancntation or this alternati,·e. 

Equipment and specialists are available ror the 
implementation of this altc:rnati\'c. 

Equipment and specia lists arc a,·ailable for the 
implementation of this technology. 

Feasibility Stud)· 
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Ability to Obtain I Not Applicable. 

Appro\'als and Coordinate 
,\ith Other Agencies 

Laad Use 

Convnuait)· Accepta 11 cc 

NOTE: COC • Contaminant or Conca-n 

Ahemative I 

No Further Action 

so 

Unrestricted 

TBD 

PPE "" Personal protective equipment 

ARAR • Applic.ible ReJc.,.ant and Appropriate Response 
TBD = Tobedctcnnincd 

Jack's Di)acleancrs S1te(734 l 12) 
Brewerton, New York: 

EA Project No 14368 38 
RC.."\'1S100 DR.AFT 

Table 3, Pase 2 of2 
December 2011 

TABLE 3 GROUNDWATER ALTERNATIVE EVALUATION SUMMARY 

Altemative2 

Lone-Tenn Monitoring with Monitored Natural 
Attenuation 

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

S,382000 

Unrestricted 

TBD 

-·~ AltemativeJ Altemative4 Altemative 5 

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

Ability to obtain approvals and coordinate with property I Ability to obtain approvals and coordinate ,\ith property I Ability to obtain approvals and coordinate with other 
O\mcrs assumed to be possible. owners assumed to be possible. agencies assumed to be possible. 

S5972000 S22051 ,000 S1,400,000 

Unrestricted Unrestricted Unrestricted 

TBD TBD TBD 

Feas1b1hty Stud) 
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TECHNOLOGY LOCATION 

\.rn>11aowa1cr AUeru.tn·c 1. 

MEDIA 

Groundwater 

Estimated Cost to 
Implement $438,000 

Loag Term Monitoring of GW with Monitored Natural Attenuation 
Jack's Oryclcancrs Sile 

Bl"l"\·erton, NY 
Construcdon Timl':1-____ .:.;N;.;A"l•;;;•.;Y•;_ __ --"I 

Opc-nrion Tlnu·:,_ _____ N_A➔y~·,_m ___ _ 

De,cription 

LONG TERM MONITORING 

Mo■itori12, Sam1>lin2, Testin2 and AaaJnis {Per E,·ea1) 
Sitf' Moni1orln1 

S■mphng for I C\CR I • lni:: ludes co ll~t1on of field parameters 

Mobihzahon Demobtlization of Field Sampling Cn:w 

Rcportmg 

Laboratory analy~s 

Vola1t le Q!_Jamc Compounds (&260B) 

Monitored Natural Anenuation P1rame1en 

Lifetime Lo■g Term Moaitori ■ g (Net Prcsc■t Value) 
I. .:, YeanofScm,-Annual Momtoring 

_.t;,,,ilit,.J Yearsof Annual Momlonn1 

f"Jili'itlDiscount Factor (per NYSDEC) 

Quantiti~ 

Data Source Quantity Quantity Maierial 

(Means
1 
or Ocher} Amount Uni1 Ulb1 Cost 

Che,n1ech 

C,,cm1ecl1 

24 M Ii 

__!_~I 
SO hour 

24 Cl 

24 ea 

Material 

To1alCos1 

Post Rnn"l•rion Monhorin1 JO ynrs 

CostBrnkdo'l'n(lr ■v1 ll1bl r) Com bin~ Unit Costs 

,0' 

Labo!" Labor Equipment Equipment 

Uni1 Cose Toe.I Cost Unit Cost Total Cose Un11Cost 

ANNUAL LTM COST (YRS 1-5) 

ANNUAL LTM COST(YRS 6-30) 

LIFETIME LTM (NPV) 

.340 S 8.160 S 92 S 2.199 S 
. s - .- ~I-

. - f-

90.0S f--
207 .62 

Option 

Total Cost 

545,000 
$22,000 

5437,800 

$22.3 13 

S10.409 

S2.161 

~ 

TOTAL ESTIMATED NPV TECHNOLOGY COST (Capital + Lifetime O&M + Long Term Monitoring) 5438,000 

Assumptio■ s: 
Work1n1 coodmon 1s Safet) Le\el 

We,1h1ed A\erase ofc,ty cost 1nde,c (Syracuse. NY) 

Costs are loaded \\ 1th a profi t fac tor 

lnfl ahon 

Samplhtg 

Long Term Monitoring 
FirstS)ears\\illbeon1scmiannual sampl1n1schedule 

After S ) Cars. mon11orin1 will occur on an annual ba:11s 

Analytical cost 

Chemtech VOC's- 8260 

Chemtech MNA {2008. inflated 3 yrs) 

For each sampling C\CRL assumed 

Work day consi.1ts o r: 

Typiall Rental RatH - Includes G&A and IO•/• Proftt 

Trud;, SUV( I 2 lon orsmallcr) 

WalcrQuahtyA nal)"lCf 

WaterLe1cl Metcr 

Submersi!Mc Pump 

Generators. 220Voh 

Notes 
each 

Opcn111on and maintenance 

~ (Labor producth-lly: 12% !; Equlpmtnl produc1Mty: ~) 

~ (not appllcablt for CMIS dtrh·NI from ,·mdor quoin ). 

~ 
J% per year 

l • 1•1etl s c:::::I]E1en1S per year 

~hrsfor tra1·clper e1,ent 

~ addcdforQA,QC 

S?t.7' per da) 

SID.ll per da) 

SJl.11 per da} 

Sll1JI per da~ 

m.a perda~ 

" 
pornm~, 

for matenals (&IOl'CS. notebooks. CIC ) 

._ ____ _.:SIS=..,/ Cost per hr 



TECHNOLOGY LOCATION MEDIA tstimated Cost to Implement $597,000 
(.;rounawater Altcraat1,·c J Jack's Dryclcancrs Site Groundwater CoHtructlon Time: J mon1hs 

In-Situ Enhanced Rcducth·e Dctbloriaation Brcwcrton, NY Oper1tionlime: J month 

Post Remediation Moaitorin~ JO rears 

Qwaatilies COIII Brcakdow■ (i f ■nll1bk) 
Combined U ■it 

Co,c, 
De9cription b,!:

1
Source Quanllty Quantity Material Mal<rial Labo< Labo< Equipment Eqwpmmt Option 
o,Otha- Amow1t Unit Unit Cost Total Cost Unit Cost TotalC05t Unit Cost Total Cost Unit Cost Total Cost 

REMEDIAL ACTION TOTAL CA PIT AL COST $389,000 
(totals ro■■dcd to •c1re,t IIIOHHd) 

-
I SJ0,257 SJJ,995 Sl ,199 $12,2 10 S262.~JO 

Site Pn:.e-natton 

$2 ,475 Utility Locator (bused on oxt."lll bids) rrnmtqr101e I do) - s s s - ~ s s _! 2,475 00 
Prt-lmplcrne■ tatio■ Samii■ & 

Samphng for I e\·ent- tnCludes collecuon of field pommetm:) 24 "dis s 170 s 4,~ s 170 ~ 4,080 s 92 s 2,199 s -- s1o,lli 
Mobili7.ation1Danobilizati011 of Fidd Sampling Cm.\ I L"H21l s s s s s s s 2,04000 $2 ,040 
Analysts for MNA PartU11o!tcn and VOCs Cl1emted1 24 "' s s s s s s $28948 S6,947 

Drill RI& a nd Cre"· for Dirttl Push App lkation 
r-Aobillllltion/D1.-mobilization PEC '"' s s s _!___ s s s 50000 s~ 
Deconlarnination Pad PEC - I 1, _I _!__ s _!__ s s s 22(ill) 

~ SleflmG..-nerator PEC 25 day s - s s s s _r 82 50 
S1•.vlho. T~ (Deconlaminahon) PEC 1471.- - s s s '°' s 29,9 15 s s s $29,915 
Drill Ria and Crew PEC 2l do1 s s s s s s s 1,600.00 $39,200 
Sand -.l CY J>O' bog PEC 2,078 bog s 8 s 16,625 s s s s s $1 6,625 
Bmtonite- 3 bags....,.,. nni.nt PEC 4±!_ bog s 20 s 8,820 s s s s s $8,820 
Quiel.: Set COIX.TC\ce- I bog per pomt Home Depot 147 1-eg s l s 732 s s s s s - fill 
~atme■ t -I-- ---- s s s s101,ilil 3D Microanulswn 75 Product RttemJiJ 33,600 lb s s s s 3 20 

£1,ginetr'J 
Stu ........... , of oroduct Estimate I 1, s s s s s s s 5,IXX100 S5,00J 

ECl/OS11 J1 
Mixmg Tank 0IJ1 J mo s s s s s s s 1,104.13 $3,312 

ECl/OS 11 11 
~calf~86GPll,700 PSI 01 11 '"' _!__ s s s s s s 2,758~ $5,5 18 

~ 245 hr - _!___ s s gs 1___10,825 s s _! $2~ 

ContinJ:enC)' 
-- 1-- -

SJ9,379 

- - ~ ofTotal Construcu011Acu,·1t1, -- ~ -- S2623"Jo $39,379 

1--- --- -- - - -
ProfessionaVTecbnical Services $86,635 
f-----' ---

Pro o.:t Management $262,530 $21 ,002 

& Rcncdial Desll!II $39,379 
.-~1construction Mana~cmr..'Tlt $26,253 

LONG TERM MONITORING ANNUAL L TM COST (YRS 1-5) SJ0,000 

ANNUAL L TM COST (YRS 6-9) Sl5,000 

ANNUAL LTM COST (YR 10) 560,000 
LIFETIME LTM (NPY) S208,400 

~01itori11g, Samplin ~, Testing and Analysis (Per E,·eat) - - SI~,~ 

- SiteMon ltorillf,t 
~ - -

Sampling for I C\'Cill • Includes collecuon 
of field ponur11 .. 1t.-n: 24 

wells s 170 s 4,080 s 170 s 4,080 s 92 s 2,199 s $10,359 
Mobiill11UOlll1A.'m0bthzauon of Field 
Samphng Cn..~ I C\enl s s s s s s s 2,04000 $2 ,040 

- -- Reporting 8 ho~ - S8l s 68~ s _!___ s s .1 561111 - ~ 
Llboralory 1nalysl1 -

VOCs(8260) Chemted, 24 "' ,l_ s s s s s SSI. ~ SJ ,965 

~ me Long Term Monito ring (Nel Prcscn~ - -- - ~ 
_ ~ :""'of&maru,...,Moru~ - -

Yc:8B of Annual Momtonng [ -
YearofQuarterl} Morutonng (final ) ear) 

1. ~ - -l [)i:,.-:ount Factor(p.'f NYSDEC) 

TOTAL ESTIMATED NPV TECHNOLOGY COST (C1pilal + Posl Rtmtdi1lion Monitoring) 5597,000 

Assumptions: 

~ ) Wo,km11 cooo,uoo a Safct) L<V<I ~ (Labo, prod""'"Y' ~ ; Eqolpmnt prod"d' lly; 
Weigh too A ,·crugc of cit) cost ukle:-. (Roe K,o/, (1101 a pplicable for cos ls derinid from \'endor quotn). 
Costsare loadl.ld v.1th a prolitfac1or l 

lnflauon J l)l!r' ) Cilr ~ for 5) carsofmflation 
Consultant Bill Rates (u of 12/15/2010) • lncludts G&A and 10•;• Profit 

fruck/SUV (ln tonoc smalla- .,.,,. p...-da) 
Wnter Qua.ht) Alllllyzci I "''- p;...-da) 

WatcrLc,clMo:..'tCI ~ pcrda) 

Subm1.'fS1hlcPw11p~ p1.-rda) 
Gcnerulors: 220Volt ~ p,;..-rda) 

Injection Point Installation 
· - ~ -~--- u ,_ ,_ a ··~·,-·~-, L, bo, 

' lnJcctlons perda) J Pl I hourforv.dldc, elopm1."lltper\\CII 

Sampling wells t:::::I:1En~ntspeqcor(yrs 1-5) J Wsampk I S85 lcostpcrhr 
11 QA/('!: t facntpcr year(yrs6-JO) 

12 hrsfor tmn:lperl..'\'etll [==:Tiworkerspcren., 1t 

Analytical rost 
voe, 

~ ~•w,pk 
MNA 2 

For each snmpl111g e,·1.'tlt, assumed fornmtcnals(gl0\'1.-s, 110tcbooO, 1.'IC .) 

WorkdayconJlsltiof; I IDl hrs 

Note, 
Discharge to storm se\,er, no cost for \\ Il ler d1schaq~e 

kW-hr kilowatt-hour O&M ()r.N:ra t1on and maintenance 

boy OOnk cubic )an:I 
Icy loose cubic yord 

i:: 
square feet 

lwnp sum 



TECHNOLOG\' LOCATION MEDIA Estimated Cost to Implement $2,051,000 
1Jrounaw11trA1tttn1nn· -1 J•ck'sDryclnnt•nSl1, 

B~•c-rfon,NY 
Groundwatc-r COft111"1KtionTlm~: 6 month• 

Optn,U.n Tim~,1-----:1,,-0 t-n~,~, ~---t In.Situ Oioot-Enhan«d Aquir,r Air Sparging 

)0 Hn 

Qu•nritin 

I Dota Sollfcc Q,.all1ltrty Qw,nt,ty Motcr .. l L•bor Labor Eq.,1pmmt E.,.,,,.._ 

CMc-'orn.i.... Unite- TOlaleou U1111eosc Toi.le- Tou.le-

IU: \I EDL-\LACT IO' TOTAL C'APITALCOS'T Sl,087,000 
flotals nNndNI lo nnrnl thousand 

,- S-Ut,4-'9 ~- Sl,827 S2.88' S7J.UO-I 
..... TNI 

~~LEnt111oer,,. __ 

DrW IU•UMI Cl't'III' forA.lr S--Wirll ln1t•llllUon 
Mob1bu,11<1n'Dcmob1hUoC,on 

41.a'HollowSI~ 

0eoori1an1,_Ptid 

:s-..Gmauor 
:SWldlwT111k!(D«onL1m111a11on) 

,~~LM4.0.tloll 
Oeoprob,,0.1lyRo1e-lhourU'( 

AtTSr,u-uW~l.2" 

)."-.11orqPoin11-2'PVC 

WdlhadHluP-IU1nlcu•..,I 

Sll~P~•fflkM 
_U1rh1VLou1or_(~cdonrcc_!!!lbMhl 

Ekc1r1ul Permit •nd Utility C01111ec:t1oi, 10 PCU-

A•C-... ,. 1-2'dluneur. P\'CCoaurc 

"'°""--"""'m' 
HDPEa1rhna 

sr:sccrt,flNClanBaclF,llU11ter .. 1 
Cmrin-~ ---

LO'-G TER \I \1O'- ITORl '-G 

Remcd11lDffian 

ConllNCIIOn~tanagemenl 

Monitorin g. Simpling. Tnrin• ind Anll sis (P,r t:,·,nl) 

- s i:.",fp-;:,:,, a, 

~ . .,,., .. 
La ........ .,. .... .,... 

Ph"C 
p,c 

PEC 
PEC 

p,,,._,wof' 
1,,·"'11' ..... ,,. 
£st,_,,, 
E..,,.,...,,, 
Km•aM 

E"'ll'nttr'1 ,;:,,._,,, 
E('HOS-JJIJ 
o~a, 

/iln_,. ,,_,.,.,.._ 
J/1Jt6.IJ 

Vol1111lcOr..U1.1CC (12608) c11,r-,«1, 

Urtri•t Lon1t Tm n Monltorin• (N,1 Prrstnl Valu~) 
S YcanofScm1annualMon11onna 

,. .. , 
~.411} If 

lH If 

IOJ.y 
j day 

__!_:___ 
2~ 100 If 

112 ky 

100_,_..,, . 

--'----. 
>-,--

. .. - , 
20000 

13~ 

2:?uOO 

12SO 

1,21000 .,., 

S 2.47~ 
S 44,00000 

S ,0,00000 

s ~ 
2'16 S l.6-14 S 

A~"l' .\L LTM COST (\'RS 1•5) 

\"li "li lAL LT\I C'OST( \ RS6-9) 

\"li "lil'AL LT\I COST( \ R 10) 

UFETIME LT \I ("liP\) 

- f-- t---

14..ell S :MOS 1.160 S 9°:~ 2.1951 s - 7 100 S 
~ n·cnt S S :;._04000 

I_! hr__ ss1 _!__ l_,_~~ S ,.!_. _ .,!_ 

s - 1-,-.. 

~ 
Sl,&9.100 
Sll.!05 

~ 

SJ~.'IOO 

124.750 

S2W.OOO 

~ 
s~ 

SIO.m 

S2.I ~l 

S110,tlt 
SII0.131 

s1..u,287 
S$1.7l6 

Sll0.131 

sn., 20 
SJl.000 
Sl6.000 
S6-l,OOO 

sm,300 

Sl6.02() 

__.,,.. 
SI.J60 

E
·orAnl'!Ull Monilorina 

ofQu.-t~•> Monr1onna 
1------.IL .£=:!:':!°'.::- = (po=•~N~YS~D:;:EC):/...._....I.. _ _J __ J.... __ .J._ __ _J __ _J __ ...J. __ ...J. __ J.... __ ...J. ___ -1 
LOl\G TERM OPE RATIO'S \ ,o U\ll\TEl\A~ CE A~"l'AL LTO\1 COST (YRS J. IO) S96.000 

LIFETIME I.TOM (l\P\) S,.U .JOO 

S ~-000 OU S ~.00000 S 

Uktimt O~ntions and ~ ~::;~~•:~ainlnwt.:t 
nl Faetor (pet NYSOEC) 

TOTAL ESTIMATE D NPV TECHNO LOGY COST (Capilal + Li(etimc O&M + Poit Remediatio• Monitoriag) 

Pwnp Tnt: 

(Lafff" pndwlh·11y, C::::::!!~:::J t:q111,_...1 .......... n M ty· ~ ) 

C-•••loacltd•1lll11profi1fKl<M -- (- 11pplbhi. r... ... u 4,,h·NI ,.._ n adw 'I-► 

perye• ~ f.,.3vc.,.ofmfla11011 

/loon "'orl.td to .:I up pump t~ I 
for J~-60m,...,t-.C\fl)' lOm1...tesf0160·12'1minutn. onJ eHn' ~1m1nul<1 for 1:um111utes•lUhour• 

P-,ptc•·ort,;inadun"lpumptnt ,. ... 
C..utlull Bil K■ ln (M~ l2/l !ll2010) - lnc:ludnG&Alllld 10% Profit 

Truck SU\ (121onor.,..Jler) ffl., pc,d.oy 

IV•terQw11hlyAnoly S l ff. perdu 

UI.N perday 

Sllbmer11blePwnp SIIJ.91 perd.oy 

o ..... aton ~~\'oh tal.61 pedoy 

flp1pefora1Thnn10,. . .,11,o 

•••mo•<-•••-> 
hourf01,.tlldntk>pmtn1per,.ell 

Sl,05 1Jl00 

,._ 

Samplinr .. e111 J E,·m11pe,y-{vnl,,) hr• oamplc ~ COIi per l'I' 
oddtdfuf I EventperHU{Yn6-IO) 

hro(01trr.l!lpcfn·mt 

11n,,.. .... 11 

\'OC1 •t per....,,plc 

F01tac:hMmpl1111ncn1. asurn<:J lorm111cr1al1{1kn·n.notcbool1.ctc ) 

" orkUyN111l,11 • f: c:::=J!lhn 

"'1.ll'ICY•J 
cub,cyuJ 

loultcub,eyarJ 

banl eub1cy11rd 

h,wufffl 

"'1.ll'll!fffl 

1000,q...,clffl 

O.l:M 
ll&S 

-· II-ITllpSI-ITll 
~111,on 11n<l m1,nc,,,..,ict 
ll calth ■nd Safo1y 

C:=iJ .. orltnpern·cnt 



TEOL"'iOLOGV 

GroulMl•• lrr AMuw•lhr 5 
Ground••lrr Eill'IK'fkln and TrHlmrnl 

REMEDIAL ACTIO;'I, 

Rnal-.,...11.--lnol-. ..,..,.,r,11 .. 
F,l!._houo.,...uJ 

o.~ ... 
~forEl11rK1iotl Wl!'llh111all•l kl11 

Mot,,l1•-0-obo11•-
414" HoUo.S-Ai.,• 
__ ,.. 
-T••!~--) 

Wdll•-'al.11.._ 
~,_-_ ....... .,. 

,.- PVC P,-. Mon,ior .. Wdo lnoWi.l 
fh.t,.M-Wonc ...... 
~__;_-
Silf PrtpanltOII 

U11l,1yl,oc,ol"'i...._.on,_,.bodo1 

TttUMNIII S 'ltHI 
T..-n11Conotruc11onf.n,:looun, 

~ 
NYS c.n.r.d 0-0 Sod F,11 ~1,oi.,,.1 
Borrow,ICY~.lO"°""c:,-cJ,,6.,,MI 

.,t<INp.}'ICTn-MCII 

lnlk>oil.Wom ..... i--:?'.to.,-

~ ,.._ ...... .....,. 
Ltll..-boofon

C...Ho 

Pn>rrn~lfftthnkal Sf-n·'"1 

Pt<IJOd~'-f.
R-....ao. .... 

~IL S.m9'11a,L Tntln. and An•lyab (Prr l-:\tnl) 
Sll•M-N.._ 

S.mi,1.,.forl•••nll•lncludoomll«:loClllOrr .. ld 
Mob.1,•~on,'D«not,,1,al>Clll olF,_ld S.,,p[q C,..,. ........ 

~ •lt_~ornpow,do;IY,('161 

Ufrtbsn• 1..oa, Tr ..... Mo.ihor1na (Nd Prrwnt V•hw) 
y_,.ofS-.......iMoM°""' 

JJ:1u.101J,40 

PEc_ 
PEC 

E"i •-~J!
~JO p.,.,,.,.. 

J/ .'J:J_"'(}IJOJ.' 

JJ .'J/6.IJOOSO 

A,wHou&Rl/blH, 

~&R.bbt, 

~:z.__, 

c.....,,.."" 

LOCAT ION 

J•d1'• Drydr•nrn Stir 
81"t'Wtl1on, Nl ' 

Quanlll'6 

TOTAi.CAPiTAi. COST 
Oot•lt rountlNI ID nHrffl lho.Mntl) 

1--- ---.-
1-- ~ If 

~ ' 

,.., ,. ,.., 

z.lOOlr 

""' 16)4 S 

MEDIA [.1ti1n1kd COllf fo Implement $1,400,000 

Sl.016 ~ 738 

l!qwpa- l!qwpmonl 

I.Ind.Coot TotoJC .. 1 

S&.ll7 

z:e s 

' 
914 S 

s •~oo 

I 1.11000 

J,~J~ 
S lM~ 

S-179,000 

SllJ,sll 

Sl..314 ,, 
11'.00 

_!..._ ___:_ ..!-- . ~-

115.00 
S 4-1,00000 S-14,00 

_, __ . ,.!_ 
Z,HI .!_____!_48~ 1.=41 

~:~~-
44~ I 1.}15 I 

--

~ 

... .xi..:.00 _ ~1 
1"::""((0(I)~ .... .,. 
~ 

U~.SZ1 S!S.81:! 

~ 

A"'i,tALLT\ICOST(l' KS l -5) $18,000 
A/\'l'ALI.Ht COST(l' KS6-JO) SU,000 
LIFETIMELT \l (N P\ ) $275,800 

~ 

WS 8,l60S 

SUS l,l6000 I 11.36 

a.,.-,.,ry )6.000 kW-hr SJ.60 
!..~00 I l~.MOO I 

' ' 

TOTAL ESTIMATED NPVTECHNOLOGY COST (C■pllal + LlkthnrO&M + '°51 R~mrdi■liotl Moaltorilll) 

W•11htodAv.nt1ola1yooo!indaCR.ochu1tr. NY I 

C'oou•oi.o...ltdw1th1profi!fK1C11 --S.MITu. 

Pu"'p Tel : 

Sampli111 

W~IDro·rlopn,ml 
C1rbo11 \'-t 

Notn 
,Wlllnc ~'PDES or oqwu la'lt pcrmll • -.cci.1111.:GII for .,,tcr d1Kh•ae 
b(;y banlaihlc)·anl O&M 
EC\ EmbanL:1aa11 C'lihlc , ank of 

11.t.S ll~kli NIii 5"fel)· 
Icy loolccubK:yard 
II hanp 1um 

... 

... 

••Jtn 

(L ..... ,.... .. , •• u,., c:~Ll t,..1, .... , , ..... ttM,,., 
4• .. -,,lk1W.f..- - to ,1.,t,o4 r,... .-.M.-~•-•►· 

poo y..- ~ r.,. • )·•- ofu,n1111on 

IIOlll'l""Olt.cdk>ld llp l"'fflplat 
f"' lS-60•""*"· "''Ir)' IOm....- f"'6().l:!Om...,.•. and••·"')· Jilmn•• fo, 1~,.,,,,.....,u hc,,,n 

""°J'ltwon..,.uq"""''*' 

C>,,cnt1011111dm11111m1111:c 
1q11.11rcfce1 

\' .... olt l ....... C'-.,.,..,.t 

Sl,400,000 




