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1.0 INTRODUCTION 

1.1 Scope 

This Focused Feasibility Study (FFS) presents the evaluation of alternatives for the 

remediation of Operable Unit No. 1 (OU1) at the Kliegman Bros. Site (Site No. 2-41-031) in 

Queens County, New York.  This work is being performed for the New York State Department of 

Environmental Conservation (NYSDEC) under Task 5 of Work Assignment D003825-37. 

1.2 Site Description and History 

The Kleigman Brothers Site is located at 76-01 77th Avenue in Queens County, New 

York (Figure 1-1).  The site is bordered to the north by the Long Island Railroad.  Residences 

border the site to the east, west and south.  This site has an area approximately 37,000 square feet, 

of which 26,000 is occupied by a building (Figure 1-2).  A basement exists under the western 

portion of the building. 

The site was formerly owned by Kliegman Bros. Inc.  This site was used as a warehouse 

and distribution center for laundry and dry-cleaning supplies from the 1950s through the 1990s.  

The site contained two 6,000 gallon above ground storage tanks (ASTs) which were used to store 

tetrachloroethene (PCE) (Figure 1-3).  The tanks have since been removed from the property.  

Although these tanks are the presumed source of contamination, it is unknown if, and when, 

product was released or, whether contamination was due to a singly catastrophic release or a 

chronic leak problem.  Kliegman Bros. ceased operation in 1999.  The site was purchased in 2000 

and is currently being used as a warehouse for an imported food distributor.  Known 

contamination at the site is unrelated to operations since 2000. 

1.3 Previous Investigations 

Soil and/or soil gas sampling has been performed at the site on at least six different 

occasions from 1997 through 2002.  The initial investigations were performed by Tradewinds 
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Environmental Restoration, Inc. and Advanced Cleanup Technologies (ACT) in 1997 and 1998, 

respectively.  These investigations comprised soil gas collection and analysis in the area between 

the building and the railroad, where the PCE storage tanks were located.  Additional soil gas 

sampling was performed by EEA, Inc. (for a prospective site owner) and URS (for NYSDEC) in 

2000.  All of these investigations revealed the presence of PCE, often at high concentrations.  A 

fifth investigation was performed by Enviroscience Consultants, Inc. in 2001 as part of a VCP 

agreement with NYSDEC, and included soils and groundwater sampling as part of a Focused 

Remedial Investigation/Interim Remedial Measures/(FRI/IRM).  The objective of the FRI/IRM 

was to delineate on-site soil contamination sufficiently to enable design of a soil vapor extraction 

system or systems to remediate on-site soil.  As part of the study, Enviroscience Consultants, Inc. 

advanced nine borings, SVE-1 through SVE-5 and EB-1 through EB-4.  Enviroscience also 

collected 26 soil samples from beneath the subfloor of the building, approximately 0-12 inches 

below the concrete floor/soil interface. 

Between October 2000 and August 2001, the New York State Department of Health 

(NYSOH) conducted ambient air sampling in 17 residences east, west, and south of the facility.  

NYSDOH sampled on five occasions, although individual residences were sampled only one to 

three times each.  Vapors were detected in 16 of the 17 residences tested. 

In September 2002, the site owner discontinued his participation in the VCP and thus 

responsibility for addressing on-site subsurface contamination reverted to NYSDEC.  Because of 

documented ongoing PCE vapor exposures to adjacent residences, NYSDEC tasked URS to 

implement a soil vapor extraction (SVE) system as an interim remedial measure (IRM).  The IRM 

is discussed in Section 1.6. 

1.4 Site Model 

On-site contamination consists of vadose zone (above the water table) soil contamination 

and groundwater contamination.  Within the vadose zone, perched water was detected in the 

eastern area of the site.  The perched water accumulates on a clay layer that is about 12 feet below 

ground surface in this eastern region of the site (Figure 1-3).  The groundwater table is about 65-

70 feet below ground surface at the site. 
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Groundwater contamination has migrated offsite as shown by the RI.  VOCs, particularly 

PCE, have been detected above groundwater criteria in all directions around the site.  VOCs have 

also migrated offsite in soil gas.  The source of the soil gas contamination is mainly 

contamination in vadose zone soil. 

Two operable units have been defined to address contamination at the site and offsite 

contamination attributable to the site.  Operable Unit No. 1 (OU1) is the onsite operable unit and 

Operable Unit No. 2 (OU2) is the offsite operable unit.  This FFS addresses OU1 which includes:  

vadose zone soil, that is, soil above the water table and the perched water area located on the 

eastern portion of the site within the vadose zone.  Operable Unit No. 2, which is not addressed 

by this FFS, comprises offsite contamination – primarily groundwater.  Onsite and offsite 

groundwater will be addressed exclusively in the OU2 Feasibility Study as it is not feasible to 

address groundwater independently of the larger offsite groundwater plume. 

1.5 Extent of Contamination 

Nine borings were installed in the north yard (north parking lot) at the site by 

Enviroscience Consultants, Inc. in 2001 (Figure 1-3).  Soil analytical results showed elevated 

levels of benzene, toluene, ethylbenzene, xylene (BTEX), tetrachloroethene (PCE), and 1,2-

dichloroethene (DCE) (Table 1-1).  PCE was detected most frequently, and at the highest 

concentrations.  Several detections of PCE were above the Recommended Soil Cleanup Objective 

(RSCO) value of 1,400 micrograms per kilogram presented in the NYSDEC Technical 

Administrative Guidance Memorandum (TAGM) #4046.  The borings showed a clay layer with 

perched water in the eastern portion of the north yard.  PCE was detected above the clay layer at 

concentrations above the RSCO value in the eastern portion of the north yard; however, samples 

were not collected below the clay layer. 

Enviroscience also collected 26 soil samples from below the building (Figure 1-4).  

Results indicated that concentrations of PCE generally exceeded the RSCO only in shallow (less 

than one foot below the floor) samples (Table 1-2).  However, deep samples were not collected at 

most locations. 
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URS performed an extensive onsite soil gas survey in 2002.  Soil gas results from onsite 

and offsite laboratory analysis are summarized in Figure 1-5.  As shown, high concentrations of 

PCE were detected at all locations on site. 

Although soil sampling results seem to indicate that the VOCs are limited to shallow 

depths in some areas of the site (under the building), there is not enough soil data to confirm this.  

Soil gas data indicates that contamination is likely widespread and extends throughout the depth 

of the vadose zone.  For example, significant quantities of VOCs have been removed by the deep 

(screened from 30 to 65 feet bgs) well during the IRM and high PID readings were recorded at 

depth in some borings.  For the FS, it is assumed that the entire vadose zone onsite is 

contaminated by VOCs – mainly PCE.  The estimated area of the site is 37,000 square feet and 

the depth to the water table is approximately 70 feet.  On this basis, the volume of contaminated 

soil in the vadose zone is approximately 96,000 cubic yards. 

1.6 Current Interim Remedial Measure (IRM) 

URS completed construction of a Soil Vapor Extraction (SVE) system at the Kliegman 

Bros. Site as an IRM in 2004.  The system utilizes three extraction wells (SVE-1, SVE-6S and 

SVE-6D) as shown on Figure 1-6.  SVE-1 is a one-inch diameter well screened from 5 to 25 feet 

below ground surface (bgs).  Wells SVE-6S and 6D are two-inch diameter wells screened from 5 

to 25 feet bgs (6S) and 30 to 65 feet bgs (6D).  SVE-6S and SVE-6D are separate wells installed 

at the same location.  Other wells (SVE-2 through 5), originally installed by Enviroscience as 

SVE wells, were not used for the IRM.  The three wells are connected through a subsurface 

trench to the SVE system consisting of a moisture separator, an extraction blower, and vapor 

phase carbon vessels.  The extraction blower is an approximately 250 standard cubic feet per 

minute (SCFM), 5 horsepower regenerative blower, and the two carbon vessels each contain 

1,000 pounds of carbon.  Operation of the system began on August 23, 2004.  Between August 

23, 2004 and March 29, 2005 (the date of the last report) the SVE system removed approximately 

29,700 pounds of PCE from the vadose zone. 
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2.0 EVALUATION OF REMEDIAL ALTERNATIVES 

2.1 Remedial Action Objectives 

Remedial Action Objectives (RAOs), which are goals for protection of human health and 

the environment, are identified on medium-specific basis.  The RAOs in this FFS address OU1 

which includes the vadose zone soils and perched water area within the vadose zone (see Section 

1.4). 

PCE concentrations in the soil in the vadose zone exceed the RSCO presented in 

NYSDEC’s TAGM #4046.  The RAOs address three potential pathways of exposure which 

include the following:  1) direct human contact with soil contamination; 2) migration of VOCs in 

soil gas to nearby residences; and 3) migration of VOCs from soil to groundwater. 

The RAOs for soil are as follows: 

• Reduce, control, or eliminate to the extent practicable, soil contamination present on 

site in the vadose zone. 

• Reduce, control, or eliminate to the extent practicable, future direct contact with 

contaminated soil. 

• Reduce, control, or eliminate, to the extent practicable, migration of VOCs in soil gas 

off site. 

• Reduce, control, or eliminate, to the extent practicable, the impact of soil in the 

vadose zone on groundwater quality. 

2.2 Evaluation of Technologies 

The EPA and NYSDEC have compiled data from past remediations to identify preferred 

technologies for certain site conditions.  These technologies are often referred to as presumptive 
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remedies.  They are considered presumptive remedies because they have been consistently 

successful in remediating other sites. 

The most appropriate preferred technologies for VOCs in vadose zone soil, such as found 

at the Kliegman Bros. site, include soil vapor extraction (SVE), ex-situ thermal desorption, and 

excavation/disposal.  Ex-situ thermal desorption and excavation/disposal are more appropriate 

when there are significant quantities of Non-Aqueous Phase Liquid (NAPL) present in the soil 

and/or when all or most of the soil is impermeable to air, rendering SVE infeasible.  NAPL and 

impermeable soil do not exist at the site.  In addition, an in-use building covers most of the site.  

Excavation under the building required for ex-situ thermal desorption and excavation/disposal are 

infeasible with this building in place. 

Soil Vapor Extraction (SVE) is the best technology for the Kliegman Bros. site 

remediation.  It has already successfully been employed at the site to remove more than 29,000 

pounds of contamination (see Section 1.6), and the other preferred technologies are infeasible 

because of the onsite building. 

2.3 Alternatives Identified for Detailed Analysis 

2.3.1 Alternative 1 – No Further Action 

This alternative would leave the site in its present condition.  Operation of the IRM 

would cease, equipment would be removed, and wells would be abandoned.  The No Further 

Action alternative was established by the National Contingency Plan and is used as a baseline to 

evaluate other alternatives.  This alternative is included to fulfill the procedural requirements of 

6NYCRR Part 375. 
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2.3.2 Alternative 2 – Soil Vapor Extraction (SVE) 

Under this alternative, the existing IRM (see Section 1.6) would remain in-place and 

continue to operate.  In addition, new components would be added to the remediation including 

the following: 

1. Vapor Extraction Wells:  Three new well pairs would be installed in the northern 

yard (parking lot) near the existing building (Figure 2-1).  The wells would be spaced 

about 80 feet apart based on an 80-foot radius of influence determined during the 

IRM.  This spacing and radius of influence provides coverage for the entire OU1 

area.  Two-inch diameter wells would be installed.  A shallow and deep well would 

be installed at each of the three locations. 

2. SVE System:  A new SVE treatment system would be installed for the additional 

extraction wells.  The new SVE system would be designed to handle about three 

times the amount of extracted soil gas as the current IRM.  The system would include 

a moisture separator, an approximately 750 SCFM blower, and two 2,000 pound 

carbon vessels.  Extraction wells would be connected to the SVE system by 

underground pipe. 

2.3.3 Alternative 3 – Enhanced Soil Vapor Extraction (ESVE) 

A conventional SVE system, such as Alternative 2, will not completely address the zone 

of perched water in the eastern portion of the site.  Alternative 3 includes Alternative 2 (the 

existing IRM and additional SVE components) plus an additional extraction system to address the 

perched water zone. 

The additional extraction system would operate independently of the SVE system.  Its 

purpose is to both lower the water level in the perched water zone, thus exposing the 

contaminated soil to venting, and to provide soil vapor extraction from the desaturated zone.  The 

system would extract both water and soil gas by means of dual-phase extraction wells. 
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Analysis indicated that the feasibility of implementing this method strongly depends on 

the unknown factors of recharge and hydraulic conductivity of the perched zone. If the ratio of 

these two parameters were low, the spacing between extraction wells would be approximately 30 

feet. For high ratios, the required spacing could be as low as two feet, resulting in hundreds or 

thousands of wells and a prohibitively large system. Therefore, for the purpose of this description, 

as well as the cost estimate, it is assumed that the aquifer parameters are favorable. The system of 

wells spaced every 25 feet is assumed.  A pilot test would need to be performed to confirm this 

spacing if this alternative were selected for remediation.  (See Appendix A). 

Forty-eight dual phase extraction wells would be installed (see Figure 2-2). The wells 

would be 2-inch diameter, PVC, penetrating to the bottom of the clay layer where the perched 

zone occurs. Wells would be equipped with a 1-foot long screen. Each well would contain a drop 

tube, whose opening would be placed immediately above the bottom of the screen. Drop tubes 

would be connected to a header pipe, terminating in a building housing a high-vacuum blower. 

An additional dual phase extraction system would also be installed. The design capacity 

of this system is 100 cfm of air flow and 1 gpm of water flow (See Appendix A). The system 

would include a high-vacuum blower, a moisture separator and a carbon vessels to treat air and 

water. 

 



3-1 
N:\11171964.00000\WORD\Feasibility Study Report.doc 

3.0 DETAILED ANALYSIS OF THE ALTERNATIVES 

This section includes a detailed analysis of the three alternatives in accordance with the 

criteria for evaluating alternatives established in 6NYCRR Part 375. 

3.1 Alternative 1 – No Further Action 

Alternative 1 is described in Section 2.3.1. 

3.1.1 Overall Protection of Human Health and the Environment 

This alternative is not protective of human health and the environment.  It does not meet 

the remedial action objectives for OU1.  It does not comply with SCGs related to soil remediation 

and is not effective in the long term. 

3.1.2 Compliance with SCGs 

On-site soil would contain VOCs at concentrations above the RSCOs presented in 

NYSDEC’s TAGM #4046 – the SCG governing the site remediation.  Consequently, Alternative 

1 does not comply with SCGs. 

3.1.3 Short-Term Impacts and Effectiveness 

Since no further remedial action is occurring, there are no increased short-term risks 

caused by implementation of this remedial action. 
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3.1.4 Long-Term Effectiveness and Permanence 

Potential risk caused by contaminated soil remaining in place is not addressed under this 

alternative.  There are no controls to manage contaminants, thereby allowing continued migration 

from soil to groundwater and migration of soil gas with unacceptable levels of VOCs beyond site 

boundaries. 

3.1.5 Reduction of Toxicity, Mobility, and Volume 

Reduction of toxicity, mobility, or volume would occur very slowly, through natural 

attenuation.  However, the time frame associated with reductions by natural processes is not 

acceptable. 

3.1.6 Implementability 

There are no technical or administrative actions required.  This alternative is easily 

implemented. 

3.1.7 Cost 

There are no capital or operation and maintenance (O&M) costs associated with this 

alternative. 

3.2 Alternative 2 – Soil Vapor Extraction (SVE) 

Alternative 2 is described in Section 2.3.2. 
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3.2.1 Overall Protection of Human Health and the Environment 

The SVE alternative is protective of human health and the environment.  It meets all the 

remedial action objectives for OU1.  It reduces or eliminates all exposure pathways including 

direct contact with soil, VOC migration in soil gas, and migration of VOCs from the vadose zone 

into groundwater. 

3.2.2 Compliance with SCGs 

After remediation is complete, on-site soil VOC concentrations are expected to be 

reduced to the RSCOs presented in NYSDEC’s TAGM #4046 – the SCG governing the site 

remediation.  However, it is possible that some of the soil in the perched water zone would not be 

remediated to SCGs.  Compliance will be verified by confirmatory soil sampling.  

The SVE alternative will produce air emissions during operation which are subject to 

6NYCRR200, 201, and 212 and New York DAR-1, Guidelines for Control of Toxic Ambient 

Contaminants, which are action-specific SCGs.  Air emissions shall be treated with carbon to 

comply with these action-specific SCGs. 

3.2.3 Short-Term Impacts and Effectiveness 

Since the SVE alternative includes little intrusive activity, short-term impacts will be 

minimal during construction.  There are some potential impacts to workers and the community 

from VOCs during drilling; however, these impacts should be easily controlled by a properly 

administered health and safety program.  During SVE operation, air emissions will be treated by 

carbon, thereby, essentially eliminating any risk to the community.  It is expected that 

construction can be completed in 2 to 3 months.  Remediation of soil by SVE typically is 

accomplished within 2 to 10 years depending on site conditions.  For this FS, it is estimated that 

the operating phase will cease and remediation will be complete after five years. 



3-4 
N:\11171964.00000\WORD\Feasibility Study Report.doc 

3.2.4 Long-Term Effectiveness and Permanence 

SVE is a permanent remedy for OU1 soil.  Little residual contamination is expected to 

remain after remediation is complete.  Residuals could remain in the perched water layer above 

clay which will be less effected by SVE than the remainder of the vadose zone and residuals 

could remain in the clay layer which will only be remediated by natural attenuation.  The 

adequacy of remediation will be determined by confirmatory soil sampling.  Once soil sampling 

results are satisfactory, no further monitoring or controls will be required for OU1 soil. 

3.2.5 Reduction of Toxicity, Mobility and Volume 

By removing VOCs from soil, the toxicity and volume of contaminated soil would be 

reduced.  Since removal of VOCs would reduce offsite migration via soil gas and impacts on 

groundwater, the mobility of VOCs would also be significantly reduced. 

3.2.6 Implementability 

The equipment and material needed to install the SVE system are commercially available 

from many vendors.  SVE is a proven and reliable technology which has led it to be designated as 

a presumptive remedy for VOCs in soil.  Following completion of soil remediation, no further 

monitoring or maintenance of the soil would be required.  The location of the extraction wells in 

the north yard (parking lot) and not in the onsite building will simplify construction and render 

this alternative easier to construct, operate and maintain.  Access to the onsite building is limited 

for drilling – particularly in the western section which has a basement. 

3.2.7 Cost 

The cost analysis for Alternative 2 is presented in Appendix B.  The capital cost for the 

SVE alternative is estimated at $350,000 and the estimated O&M cost is $132,000 per year.  It is 

assumed the SVE system will operate for 5 years after construction in order to complete 
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remediation.  Under this assumption, the total present worth cost for O&M is $570,000 (based on 

a 5% discount rate).  The total cost (capital and O&M cost) is estimated at $920,000. 

It should be noted that the most costly component for O&M is carbon for emissions 

control.  The cost for this component, however, is the most difficult to estimate.  The annual 

O&M cost in this FS includes an estimated carbon usage rate of 25,000 pounds per year.  For the 

existing IRM, 42,000 pounds of carbon was used during the first seven months of operation.  

However, the carbon usage rate has been reduced to 2,000 pounds per month for months six and 

seven as vapor concentrations decreased.  For the additional SVE wells, the quantity of soil gas 

extracted is expected to be greater than for the IRM although VOC concentrations may be lower.  

Based on this data, an average carbon usage rate of 25,000 pounds per year over a five year 

operation period is a reasonable midrange estimate of carbon use.  Actual carbon use could vary 

significantly from this estimate, however.  

3.3 Alternative 3 – Enhanced Soil Vapor Extraction (ESVE) 

Alternative 3 is described in Section. 2.3.3. 

3.3.1 Overall Protection of Human Health and the Environment 

The ESVE alternative is protective of human health and the environment.  It meets the 

remedial action objectives for OU1.  It reduces or eliminates exposure pathways including direct 

contact with soil, VOC migration in soil gas, and migration of VOCs from the vadose zone into 

groundwater. 

3.3.2 Compliance with SCGs 

After remediation is complete, on-site soil is expected to reduce VOC concentrations to 

the RSCOs presented in NYSDEC’s TAGM #4046 – The SCGs governing site remediation.  

Compliance will be verified by confirmatory sampling. 



3-6 
N:\11171964.00000\WORD\Feasibility Study Report.doc 

Alternative 3 will produce air emissions during operations which are subjected to 

6NYCRR 200, 201, 212 and New York DAR-1, Guidelines for Control of Toxic Ambient 

Contaminants, which are action-specific SCGs.  Air emissions shall be treated with carbon to 

comply with these action-specific SCGs. 

The perched water treatment system will have a water discharge.  This water would either 

be discharged to surface waters (storm sewers) or the local publicly owned treatment works 

(POTW).  If discharged to surface waters, it would be subject to New York State regulations for 

SPDES discharges.  If water is discharged to the POTW, coordination with the local municipality 

would be required.  Since the water discharge would be treated, these requirements would be met. 

3.3.3 Short-Term Impacts and Effectiveness 

This alternative includes significant intrusive activity during construction.  It is estimated 

that 48 extraction wells will need to be installed to remediate the perched water zone.  There are 

some potential impacts to workers and the community from VOCs during drilling.  A properly 

administered health and safety program should significantly reduce these risks.  It is expected that 

construction will be completed in 1 year.  Remediation of soil by SVE typically is accomplished 

within 2 to 10 years depending on site conditions.  For this FS, it is estimated that the operating 

phase will cease and remediation will be complete after five years. 

3.3.4 Long-Term Effectiveness and Permanence 

SVE is a permanent remedy for OU1 soil.  Little residual is expected to remain after 

remediation.  This alternative will at least partially remediate the perched water zone; however, 

the clay layer will not be remediated.  The contamination in clay could continue to impact the 

perched water zone even after remediation is completed.  In addition, this alternative includes a 

dual phase extraction system that would need to be tested in the field.  The effectiveness of the 

dual phase system has not been demonstrated and is uncertain.  The adequacy of remediation will 

be determined by confirmatory soil sampling.  Once soil sampling results are satisfactory, no 

further monitoring or controls will be required for OU1 soil. 
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3.3.5 Reduction of Toxicity, Mobility and Volume 

By removing VOCs from soil, the toxicity and volume of contaminated soil would be 

reduced.  Since removal of VOCs would reduce the offsite migration via soil gas and impacts on 

groundwater, the mobility of VOCs would also be significantly reduced. 

3.3.6 Implementability 

The equipment and material to install an SVE system are commercially available from 

many vendors.  SVE is a proven and reliable technology which has led to it being designated as a 

presumptive remedy for VOCs in soil.  However, the extraction system included to address the 

perched water zone will be very difficult to implement.  Wells will have to be installed in the 

onsite building which is in use.  Significant coordination with the site owner would be required.  

Installation will be particularly difficult in the western section of the building which has a 

basement.  The building will make both the construction and the maintenance of the extraction 

system difficult. 

3.3.7 Cost 

The cost analysis for Alternative 3 is presented in Appendix B.  Costs for Alternative 3 

are derived by adding the costs for Alternative 2 (the SVE system) and the costs for the additional 

dual phase extraction system.  The capital cost for the ESVE alternative is estimated at $820,000, 

and the estimated O&M cost is $207,000 per year.  It is assumed the ESVE system will operate 

for 5 years after construction in order to complete remediation.  Under this assumption, the 

present worth cost for O&M is $900,000 (based on a 5% discount rate).  The total cost (capital 

and O&M cost) is estimated at $1,720,000. 

As with Alternative 2, carbon usage for air emissions is difficult to estimate.  The 

estimated usage of 28,300 lbs/yr is a reasonable midrange estimate for carbon use. 
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Since a pilot test has not been performed, the well spacing required for water extraction is 

uncertain.  A significantly greater number of wells could be required for actual remediation (see 

Appendix A).  The cost of this alternative could be 50% greater or more depending on the results 

of the pilot test. 

 



 

4.0 COMPARATIVE ANALYSIS OF ALTERNATIVES 

4.1 Overall Protection of Human Health and the Environment 

The No Further Action alternative would not be protective of human health and the 

environment.  The SVE alternative (Alternative 2) and the ESVE alternative (Alternative 3) 

would actively remediate soil in OU1 and would be protective of human health and the 

environment. 

4.2 Compliance with SCGs 

The No Further Action alternative would not meet SCGs since it would leave 

contaminated soil on site with concentrations above the RSCO values established by NYSDEC’s 

TAGM #4046.  SVE and ESVE are expected to reduce concentrations of VOCs below the RSCO 

values in OU1 soil.  It is possible that soil in the perched water zone just above the clay layer 

would not meet SCGs with either SVE or ESVE; however, ESVE is expected to better remediate 

this zone.  For both SVE (Alternative 2) and ESVE (Alternative 3) compliance would be verified 

by confirmatory soil sampling. 

4.3 Short-Term Impacts and Effectiveness 

The No Further Action alternative would cause no short-term impacts since no is 

intrusive work would take place. 

For the SVE alternative (Alternative 2), there is a small amount of intrusive activity; 

however, potential impacts can be adequately controlled by a properly administered health and 

safety program.  SVE also includes air emissions control (carbon adsorption units) to protect the 

community from air emissions.  Proper monitoring and maintenance of the emissions control 

system will minimize any potential impacts. 
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For the ESVE alternative (Alternative 3), there is significantly more instrusive work than 

for Alternative 2.  Consequently, potential short-term impacts are greater.  Particularly, 

construction in the onsite building increases risks to workers in the building during construction. 

4.4 Long-Term Effectiveness and Permanence 

The No Further Action alternative would allow contaminated soil to remain in place and 

would not reduce or control offsite migration of VOCs in soil gas or the continued migration of 

VOCs from the vadose zone soil into the groundwater. 

For SVE (Alternative 2) and ESVE (Alternative 3), VOCs are expected to be reduced to 

below TAGM #4046 RSCOs and little residual contamination is expected to remain in OU1.  It is 

a possibility that contamination could remain in the perched water zone and clay.  However, 

contamination in clay is of less concern because it is less of a threat to migrate into groundwater 

or produce significant soil gas that could migrate off site.  Alternative 3 will likely better address 

the perched zone and clay.  However, the effectiveness of Alternative 3 to remediate the perched 

zone, and consequently its advantage over Alternative 2, is uncertain because it has not been 

tested in the field. 

4.5 Reduction of Toxicity, Mobility and Volume (TMV) 

With the No Further Action alternative, reduction in toxicity, mobility, and volume of 

contamination would occur very slowly over time through natural attenuation; however, the time 

frame for attenuation would be unacceptable with regard to protecting human health and the 

environment.  SVE (Alternative 2) and ESVE (Alternative 3) quickly and effectively reduce 

toxicity, mobility, and volume of VOC contamination by removing VOCs from soil.  Alternative 

3 is slightly better at reducing TMV because it more effectively addresses the perched water zone.  

However, because much of the contamination in the perched zone is in clay, and can only be 

slowly remediated, Alternative 3 will probably only be marginally more effective in reducing 

TMV. 
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4.6 Implementability 

The No Further Action alternative is easy to implement since no construction is 

necessary.  SVE, (Alternative 2) although more difficult to implement than No Action, would be 

relatively easy to implement.  SVE is a well understood and often used technology, and has 

already been successfully employed at the site to address some of the soil contamination (see 

Section 1.6).  ESVE (Alternative 3) would be the most difficult alternative to implement.  It 

involves construction of numerous extraction wells – many of them in the onsite building which 

is currently being used.  Construction would be particularly difficult in the western section of the 

building where there is a basement.  Implementation of Alternative 3 would likely disrupt 

operations for the current owner and would decrease the Contractor’s productivity during 

construction. 

4.7 Cost 

There is no cost associated with the No Further Action alternative.  The estimated total 

cost for implementing the SVE alternative (Alternative 2) is $920,000.  The estimated total cost 

for implementing the ESVE (Alternative 3) is $1,720,000.  As discussed in Section 3.3.7, the cost 

for Alternative 3 is more uncertain than for Alternative 2.  The cost of Alternative 3 could be 

significantly higher if field testing shows more extraction wells are required than estimated for 

the FFS. 
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5.0 RECOMMENDED REMEDIAL ALTERNATIVE 

The No Further Action alternative (Alternative 1) was rejected because this alternative is 

not protective of human health and the environment, does not satisfy SCGs, and does not satisfy 

the RAOs.  It would leave contaminated soil in place which would act as a continuing source of 

contamination for both soil gas and groundwater migrating offsite. 

Both Alternative 2 (SVE) and Alternative 3 (ESVE) are effective alternatives.  

Alternative 3 is slightly more effective because it better addresses the perched water zone.  

However, Alternative 3 has the following drawbacks: 

• It includes a dual phase extraction system that would need to be tested in the field.  

The effectiveness of the dual phase system has not been demonstrated and is 

uncertain. 

• It increases risks to workers and the community during construction because there is 

much more intrusive work. 

• It will be very difficult to implement because much of the construction will occur 

inside the onsite building which is in use.  Significant coordination with the site 

owner shall be required which could cause delays in construction, make maintenance 

more difficult, and increase costs. 

• It is much more costly than Alternative 2.  The estimated cost for Alternative 3 is 

about twice that for Alternative 2.  However, the cost for Alternative 3 is based on a 

rather favorable assumption for well spacing.  A pilot test of dual phase extraction 

system could show a significantly greater number of extraction wells will be 

required.  If more wells are required, the cost for Alternative 3 could be three times 

or more greater than for Alternative 2. 

Much of the contamination addressed by Alternative 3 is in clay which means the dual 

phase system included in Alternative 3 would probably only remove a small amount of PCE 

compared to SVE.  In addition, because much of the contamination is in clay, it is less of a threat 
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to migrate into groundwater or produce significant soil gas that could migrate off site.  On the 

basis of the above, the SVE alternative (Alternative 2) is recommended. 
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TABLE 1-1 

Soil Chemical Analytical Results 
Former Kliegman Bros. Site 

76-01 77th Avenue, Glendale, Queens 
 

 
 
Notes: 
Only detected analytes are reported. 
ND  =Not detected. 
B  =Analyte detected in associated blank. 
E  =Quantitation is estimated.  Concentration is greater than calibration range. 
J  =Quantitation is estimated.  Concentration is less than calibration range. 
DCE  =Concentrations and NYSDEC Objective are reported for cis-DCE. 
- =No NYSDEC Objective available. 
Bold values indicate an exceedence of the NYSDEC Recommended Soil Cleanup Objectives (TAGM 4046). 

Source:  Enviroscience Consultants, Inc. – 2001 
AG18222-035971-080103-HAB 
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TABLE 1-1 (cont.) 

Soil Chemical Analytical Results 
Former Kliegman Bros. Site 

76-01 77th Avenue, Glendale, Queens 
 

 
 
Notes: 
Only detected analytes are reported. 
ND  =Not detected. 
B  =Analyte detected in associated blank. 
E  =Quantitation is estimated.  Concentration is greater than calibration range. 
J  =Quantitation is estimated.  Concentration is less than calibration range. 
DCE  =Concentrations and NYSDEC Objective are reported for cis-DCE. 
- =No NYSDEC Objective available. 
Bold values indicate an exceedence of the NYSDEC Recommended Soil Cleanup Objectives (TAGM 4046). 

Source:  Enviroscience Consultants, Inc. – 2001 
AG18222-035971-080103-HAB 
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TABLE 1-2 

Subfloor Soil Chemical Analytical Results 
Former Kliegman Bros. Site 

76-01 77th Avenue, Glendale, Queens 
 

 
 
Notes: 
Only detected analytes are reported. 
ND  =Not detected. 
B  =Analyte detected in associated blank. 
E  =Quantitation is estimated.  Concentration is greater than calibration range. 
J  =Quantitation is estimated.  Concentration is less than calibration range. 
DCE  =Concentrations and NYSDEC Objective are reported for cis-DCE. 
- =No NYSDEC Objective available. 
Bold values indicate an exceedence of the NYSDEC Recommended Soil Cleanup Objectives (TAGM 4046). 

Source:  Enviroscience Consultants, Inc. – 2001 
AG18222-035971-080103-HAB 
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TABLE 1-2 (cont.) 

Subfloor Soil Chemical Analytical Results 
Former Kliegman Bros. Site 

76-01 77th Avenue, Glendale, Queens 
 

 
 
Notes: 
Only detected analytes are reported. 
ND  =Not detected. 
B  =Analyte detected in associated blank. 
E  =Quantitation is estimated.  Concentration is greater than calibration range. 
J =Quantitation is estimated.  Concentration is less than calibration range. 
DCE  =Concentrations and NYSDEC Objective are reported for cis-DCE. 
- =No NYSDEC Objective available. 
Bold values indicate an exceedence of the NYSDEC Recommended Soil Cleanup Objectives (TAGM 4046). 

Source:  Enviroscience Consultants, Inc. – 2001 
AG18222-035971-080103-HAB 
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TABLE 1-2 (cont.) 

Subfloor Soil Chemical Analytical Results 
Former Kliegman Bros. Site 

76-01 77th Avenue, Glendale, Queens 

 
 
Notes: 
Only detected analytes are reported. 
ND =Not detected. 
B =Analyte detected in associated blank. 
E =Quantitation is estimated.  Concentration is greater than calibration range. 
J =Quantitation is estimated.  Concentration is less than calibration range. 
DCE =Concentrations and NYSDEC Objective are reported for cis-DCE. 
- =No NYSDEC Objective available. 
Bold values indicate an exceedence of the NYSDEC Recommended Soil Cleanup Objectives (TAGM 4046). 

Source:  Enviroscience Consultants, Inc. – 2001 
AG18222-035971-080103-HAB 
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TABLE 1-2 (cont.) 

Subfloor Soil Chemical Analytical Results 
Former Kliegman Bros. Site 

76-01 77th Avenue, Glendale, Queens 

 
 
Notes: 
Only detected analytes are reported. 
ND =Not detected. 
B =Analyte detected in associated blank. 
E =Quantitation is estimated.  Concentration is greater than calibration range. 
J =Quantitation is estimated.  Concentration is less than calibration range. 
DCE =Concentrations and NYSDEC Objective are reported for cis-DCE. 
- =No NYSDEC Objective available. 
Bold values indicate an exceedence of the NYSDEC Recommended Soil Cleanup Objectives (TAGM 4046).   

Source:  Enviroscience Consultants, Inc. – 2001 
AG18222-035971-080103-HAB 
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FIGURE 1-3BORING LOCATIONS AND PCE SOIL RESULTS

Source: Enviroscience Consultants, Inc.- 2001

0 4020

SCALE IN FEET

LOCATION SVE-1 WAS NOT SAMPLED DURING THE INVESTIGATION.

NORTH YARD
(PARKING LOT)
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FIGURE 1-4INTERIOR SAMPLING LOCATIONS AND PCE SOIL RESULTS

Source: Enviroscience Consultants, Inc.- 2001

0 3015

SCALE IN FEET

NOTES:

ANALYTICAL RESULTS ARE FOR DEPTH 0-1 FT. BGS
UNLESS OTHERWISE SPECIFIED
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FIGURE 1-6
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FIGURE 2-1SVE ALTERNATIVE SITE PLAN

Source: Enviroscience Consultants, Inc.- 2001
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FIGURE 2-2ESVE ALTERNATIVE SITE PLAN

Source: Enviroscience Consultants, Inc.- 2001
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COST ESTIMATES 

N:\11171964.00000\WORD\Feasibility Study Report.doc 








































	Table 1-1  Soil Chemical Analytical Results
	FIGURES

	INTRODUCTION
	Scope
	Site Description and History
	Previous Investigations
	Site Model
	Extent of Contamination
	Current Interim Remedial Measure (IRM)

	EVALUATION OF REMEDIAL ALTERNATIVES
	Remedial Action Objectives
	Evaluation of Technologies
	Alternatives Identified for Detailed Analysis
	Alternative 1 – No Further Action
	Alternative 2 – Soil Vapor Extraction (SVE)
	Alternative 3 – Enhanced Soil Vapor Extraction (ESVE)


	DETAILED ANALYSIS OF THE ALTERNATIVES
	Alternative 1 – No Further Action
	Overall Protection of Human Health and the Environment
	Compliance with SCGs
	Short-Term Impacts and Effectiveness
	Long-Term Effectiveness and Permanence
	Reduction of Toxicity, Mobility, and Volume
	Implementability
	Cost

	Alternative 2 – Soil Vapor Extraction (SVE)
	Overall Protection of Human Health and the Environment
	Compliance with SCGs
	Short-Term Impacts and Effectiveness
	Long-Term Effectiveness and Permanence
	Reduction of Toxicity, Mobility and Volume
	Implementability
	Cost

	Alternative 3 – Enhanced Soil Vapor Extraction (ESVE)
	Overall Protection of Human Health and the Environment
	Compliance with SCGs
	Short-Term Impacts and Effectiveness
	Long-Term Effectiveness and Permanence
	Reduction of Toxicity, Mobility and Volume
	Implementability
	Cost


	COMPARATIVE ANALYSIS OF ALTERNATIVES
	Overall Protection of Human Health and the Environment
	Compliance with SCGs
	Short-Term Impacts and Effectiveness
	Long-Term Effectiveness and Permanence
	Reduction of Toxicity, Mobility and Volume (TMV)
	Implementability
	Cost

	RECOMMENDED REMEDIAL ALTERNATIVE
	TABLES
	FIGURES
	APPENDIX A
	DEWATERING OF THE PERCHED ZONE
	APPENDIX B
	COST ESTIMATES








