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INTERIM REMEDIAL MEASURES WORK PLAN 
FORMER CHARLTON CLEANERS FACILITY 

FOREST AVENUE SHOPPERS TOWN 
BOROUGH OF STATEN ISLAND 

CITY OF NEW YORK 
 

 

1.0 INTRODUCTION 

 The following Interim Remedial Measures (IRM) Work Plan was completed on behalf 

of KIOP Forest Avenue, L.P. (KFA) by Leggette, Brashears & Graham, Inc. (LBG) in 

accordance with the New York State Department of Environmental Conservation (NYSDEC) 

and New York State Department of Health (NYSDOH) requirements for New York State’s 

Inactive Hazardous Waste Disposal Site Remedial Program.  KFA is an innocent owner 

volunteer associated with NYSDEC Voluntary Cleanup Program (VCP) Index 

Number W3-0891-01-06.  This IRM Work Plan has been developed in response to the soil, 

ground-water and soil gas contamination identified at the former Charlton Cleaners (the Site) 

during the Remedial Investigation completed in 2005 as well as previous subsurface 

investigations conducted in September and October of 2000.  The former Charlton Cleaners 

was a dry-cleaning operation which was located in the existing Michaels Store which is a part 

of the Forest Avenue Shoppers Town (FAST).  The FAST shopping center consists of one-

strip mall which comprises approximately 25 retail businesses and 3 buildings.  This area is 

illustrated on the Site Area Map shown on figure 1.  The former location of the Charlton 

Cleaners, which was located at 24 Barrett Avenue, occupied 2,040 ft2 (square feet) of the 

existing Michaels Store.   

  

2.0 SITE HISTORY AND BACKGROUND  

 Based on Sanborn map review by Apex Environmental, Inc., the Site was part of a golf 

range until 1951 prior to the development of the shopping center.  Charlton Cleaners occupied 

a space in one of the buildings which is presently Michaels Craft Store prior to 1994, when it 

was moved to the present location.  No information was provided regarding the initial 

occupancy date of the former Charlton Cleaners.  Philips Forest Associates, LP acquired the 

FAST shopping center in 1997 and sold it to KIOP Forest Ave., LP in December 2000. 
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 Charlton Cleaners utilized perchloroethylene (PCE) in the dry cleaning process during 

their operation at the listed site.  No spills or releases were reported or documented at the 

Charlton Cleaners. 

 A site investigation conducted in 1994 by Apex Environmental, Inc. included the 

collection and analysis of ground-water samples from 4 monitor wells located in the vicinity of 

the former Charlton Cleaners.  The laboratory analytical reports indicated a concentration of 

5 ug/l (micrograms per liter) of PCE in one monitor well, which was at the NYSDEC ground-

water standard.  Re-sampling of these wells in 1996 did not find any PCE or other 

contaminants above the NYSDEC GA standards. 

 An additional investigation conducted in 1996 by Dvirka and Bartilucci in the vicinity 

of the former Charlton Cleaners found PCE and several decay products such as 

trichloroethylene (TCE), 1,2,dichloroethylene and vinyl chloride in ground-water samples 

collected from soil borings.  The concentration of PCE in these ground-water samples ranged 

from 2 ug/l to 27,000 ug/l. 

 A subsurface investigation conducted by LBG in 2000 in the vicinity of the current and 

former Charlton Cleaners found PCE, TCE and vinyl chloride in soil and ground water 

collected from soil borings and monitor wells.  PCE concentrations in ground water were the 

highest in the deep monitor wells installed downgradient and sidegradient to the listed Site. 

 A remedial investigation conducted by LBG in 2005 throughout the FAST shopping 

center found volatile organic compounds (VOCs) (primarily PCE and TCE) in soil and ground 

water collected from monitor well locations throughout the Site.  PCE concentrations in both 

soil and ground water were the highest on the northeast corner of the Michaels store, 

immediately north of the former Charlton Cleaners location.  In addition to the soil and 

ground-water contamination detected at the Site, soil vapor and indoor air contamination was 

identified.  Significant soil vapor contamination was identified adjacent to the former Charlton 

Cleaners location.  Additionally, several indoor air samples collected from inside of the 

Michaels store exceeded the NYSDOH indoor air guidance values for PCE and TCE.  As 

such, an initial interim remedial action was conducted to mitigate the elevated indoor air VOC 

concentrations.  This action consisted of patching the cracked concrete slab in the basement of 

the building and applying an epoxy to the top surface of the slab in an effort to prevent soil 
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vapor intrusion.  Although indoor air concentrations of VOCs were reduced throughout the 

Michaels store, there were still exceedances of the NYSDOH indoor air guidance values.   

 

3.0 INTERIM REMEDIAL MEASURES OBJECTIVE 

 The proposed Interim Remedial Measures (IRMs), because of their versatility and the 

relative speed with which they can be implemented, are designed to expedite mitigation of 

onsite contaminants.  Additionally, the proposed IRMs are designed to be a permanent part of 

the final remedy.   The proposed IRMs consist of the following field activities: 

1. Sealing the basement of the Michaels store 

$ fill cracks and holes with concrete/cement; 

$ clean and prep the floor and walls;  

$ apply a vapor barrier to the floor and walls of the basement; and, 

$ install a 4-inch thick layer of concrete above the vapor barrier. 

2. Installation of a Soil Vapor Extraction (SVE) System 

$ installation of vertical soil vapor extraction wells outside of the northeast 

corner of the Michaels store; 

$ performance of a pilot test for the design of the SVE system; 

$ installation of the SVE system; and, 

$ operation and maintenance of the SVE system. 

3. Confirmatory indoor air quality sampling 

$ sample the indoor air from the Michaels store to verify the effectiveness 

of the vapor barrier. 

4. Preparation of IRM report.  The report will include the following: 

$ detailed descriptions of field activities; 

$ site maps showing material installation specifications, well locations; 

$ data summary tables; 

$ laboratory data; and, 

$ results of the IRMs. 
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4.0 SCOPE OF WORK 

4.1 Scope of Work Overview 

 The intent of the IRMs is to minimize or eliminate potential exposure to the public and 

the environment prior to the institution of the final remedial action.  Based on past remedial 

investigation activities at the Site, residual chlorinated solvent contamination remains beneath 

the Michaels store and the surrounding area.  The IRMs are intended to completely eliminate 

the residual vapors within the Michaels store by preventing residual vapors from entering the 

building from the subsurface as well as actively removing contaminants from the unsaturated 

zone.  In order to protect indoor air quality, a vapor barrier (impermeable liner) will be 

installed in the basement and an SVE system will be installed outside of the Michaels store 

building.  The liner will form a complete seal with the walls and columns, and will act as a 

vapor barrier preventing soil vapor intrusion through the concrete slab on grade.   

 After the SVE wells are installed, an SVE pilot test will be conducted to size the 

blower(s) necessary for the treatment system.  All activities associated with the IRMs will be 

completed in accordance with the site specific Health and Safety Plan (Appendix I).   

 The objectives of the IRMs are as follows: 

$ control and/or stop soil vapor intrusion of residual vapors using an 

impermeable vapor barrier in the basement of the Michaels store; and, 

$ control and/or stop soil vapor intrusion of residual vapors by removing 

VOC vapors from the unsaturated zone at the northeastern corner of the 

Michaels store with a SVE system. 

 

 The goal of the soil vapor extraction (SVE) system IRM is to address the concerns 

associated with the volatile organic compounds (VOC) present in the soil vapor and control 

intrusion to the Michaels Store.  The final soil and ground-water remediation for the Site will 

be addressed in detail in a forthcoming Remedial Action Work Plan, which will evaluate 

remedial alternatives to determine the most effective site-specific system. 
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4.2 Vapor Barrier Installation Summary 

 The basement of the Michaels store will be sealed with vapor barrier capable of 

preventing soil vapor intrusion of chlorinated solvents and other VOCs.  Specifications for the 

proposed vapor barrier materials, by LIQUID BOOT® Brownfield Membrane/Liner and 

In-Line Plastics are included in Appendix II and Appendix III, respectively. 

 The vapor barrier will be a minimum thickness of 60 to 80 mils (dry) membrane for 

LIQUID BOOT® or a 40 mil liner for In-Line Plastics, and will cover the basement floor area 

and walls.  A summary of the preparation and installation activities are presented below.  

Permanent monitoring points will be installed at selected areas of the basement. 

 The vapor barrier installation summary section provided the installation procedures for 

both alternatives.  The actual vapor barrier to be used at the Site was not selected, as the 

determination is based on several factors as, scheduling and duration of installation activities.  

Both vapor barrier technologies are applicable to the conditions and requirements at the Site.  

Following the selection of and prior to the installation activities, the NYSDEC and NYSDOH 

will be notified of the final vapor barrier technology to be used at the Site. 

 

 4.2.1 Surface Preparation 

 As per the LIQUID BOOT® manufacturer’s specifications, the 

application surface (slab and walls) will be prepared and provided to the 

applicator as listed below: 

 Since the vapor barrier is going to be installed directly on the 

existing concrete slab, the application of geotextile fabric is not expected 

to be required above the concrete slab.   Prior to the application of the 

vapor barrier, all concrete surfaces shall have a roughness of a light 

broom finish or smoother, and shall be free of any dirt, debris, loose 

material, release agents or curing compounds.  All voids more than 1/4 

inch deep and 1/4 inch wide will be patched prior to the vapor barrier 

installation.  Masonry joints, cold joints, and form joints will be struck 

smooth.  All penetrations will be cleaned via pressure washing and all 

metal penetrations will be sanded clean with emery cloth.   
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 Similar preparation activities will be completed if In-Line Plastics or an 

alternative vapor barrier manufacturer is selected. 

 

 4.2.2 Liquid Boot® Vapor Barrier Installation 

 A 3/4-inch minimum cant of LIQUID BOOT®, or other suitable material 

as approved by manufacturer, will be added at all horizontal to vertical 

transitions and other inside corners of 120° or less.  These transition areas will 

be allowed to cure overnight before the application of LIQUID BOOT®.  All 

cracks or cold joints greater than 1/16-inch will be completely grouted with non-

shrink grout as approved by the engineer.  Hardcast reinforcing tape will be 

installed over all cold joints, cracks and form tie holes (after holes and cracks 

are grouted).  Following these preparation activities, the basement area will be 

ready for the application of the LIQUID BOOT® vapor barrier. 

After the surface area is prepared, LIQUID BOOT® will be applied to a 

thickness of 60 mils and let cure for 24 hours, following which it will be 

inspected for blisters.  Due to the nature of concrete as a substrate, it is normal 

for some blistering to occur.  This is caused by either concrete's tendency to 

off-gas or water that is temporarily trapped between the concrete and the 

membrane.  With time and the applied pressure of backfill or over-slab, blisters 

will absorb into the concrete without detriment to the membrane.  A small 

number of blister heads will be sampled and checked for proper membrane 

thickness.  If the samples have the minimum required membrane thickness, then 

the remaining blisters will not be punctured or cut.  If the samples have less 

than the minimum required membrane thickness, then the area can either be re-

sprayed to obtain the proper thickness, or the blisters can be cut out and the area 

re-sprayed or patched with LIQUID BOOT® Trowel Grade.  If a second coat is 

required, any standing water will be removed from the membrane before 

proceeding with the second application. 

Throughout the application of the vapor barrier, the membrane will be 

kept free of dirt, debris and traffic until a protective cover is in place.  This 
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protective layer will be comprised of a 4-inch thick layer of concrete.  

Following the complete application of the vapor barrier (if any blisters are 

repaired) to the basement floor and the walls, it will be allowed to cure for a 

minimum of 24 hours.  After allowing the vapor barrier to cure, a minimum of 

4 inches of steel mesh reinforced concrete will be installed above the vapor 

barrier to re-grade the basement floor.   

Prior to sealing penetrations, all of them have to be cleaned.  

Additionally, all metal penetrations shall be sanded clean with emery cloth.  

Because the vapor barrier is going to be installed directly on the existing 

concrete slab, the application of geotextile fabric is not required around the 

penetrations.  At the base of each penetration, a minimum of 3/4-inch thick 

membrane cant of LIQUID BOOT®, or other suitable material as approved by 

manufacturer will be installed.  The membrane will be extended at a 60 mil 

thickness three inches (3") around the base of each penetration and up the 

penetration a minimum of three inches (3").  The seal will then be allowed to 

cure overnight before the application of LIQUID BOOT® membrane. 

LIQUID BOOT® will then be spray applied to a 60 mils minimum dry 

thickness around the penetration, completely encapsulating the collar assembly 

and to a height of one and one-half inches (1 1/2") minimum above the 

membrane.  LIQUID BOOT® will then be spray applied to surrounding areas as 

specified for the particular application. 

 The  LIQUID BOOT® will then be allowed to cure completely, following 

which all penetrations will be wrapped with a polypropylene cable tie at a point 

two inches (2") above the base of each penetration.  The cable ties will be 

tightened firmly so as to squeeze, but not cut, the cured membrane collar. 

 The membrane may be checked for proper thickness with a blunt-nose 

depth gauge, taking one reading every 500 square feet.  The readings will be 

recorded and the test area will be marked for repair if necessary.  If repair is 

necessary, test areas will be patched over with LIQUID BOOT® to a 60 mils 

minimum dry thickness, extending a minimum of one inch (1") beyond the test 
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perimeter.  If blisters are observed in the vapor barrier, they will be addressed 

as listed in the Installation section. 

 
 4.2.3 In-Line Plastic Vapor Barrier Installation  

 The surface of the existing slab will be sealed from the building with a 

HDPE (high density polyethylene) liner having a minimum thickness of 

40 millimeters.  The liner will be one unit and all seams will be sealed.  A 

specification sheet for a HDPE geomembrane manufactured by GSE Lining 

Technology, Inc. is included in Appendix III. 

 The 40-mil HDPE liner will cover the basement floor area and the liner 

will be secured to the existing concrete walls with a stainless steel batten.  The 

liner will be secured to columns with banding strips.  The batten will be 

constructed of stainless steel 3/8-inch thick and 1 1/2-inch wide or of materials 

with similar specifications.  The liner will be secured to the batten with 3/8-inch 

diameter stainless steel cinch anchor bolts, 3 3/4-inch long, constructed at 

6 inches on center or with materials having similar specifications.  A 1/4-inch 

thick, 1 1/2-inch diameter neoprene gasket will be used to seal between the 

concrete and the liner.  The banding strip will be prefabricated to fit the existing 

columns, and will be installed in the same manner as the battens.   

 To ensure against failure of the liner at bends between the horizontal and 

vertical surfaces, a 45 degree cant, filled with grout or polyfoam will be formed 

along the corners.  The cant will be at least 2 inches in each the horizontal and 

vertical direction.  The In-Line Plastics field installation quality assurance 

manual is included in Appendix III. 

 Penetrations through the liner for plumbing or electric conduits will also 

be sealed to the liner through installation of custom HDPE pipe boots.  Pipe 

boots are custom-made HDPE sleeves with a lip that can be sealed to the liner.   

 If necessary, a non-woven geotextile filter fabric of 8 to 10 ounce per 

square yard weight, will be set over the existing concrete slab surface to prevent 

potential puncture of the liner.  A product description sheet and specification 
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sheets for non-woven geotextile manufactured by TC Mirafi are included in 

Appendix III. 

 

4.3 Remediation of Soil/Soil Vapor 

  The Remedial Investigations performed at the Site indicated the presence of VOCs in 

the soil vapor, with the highest concentrations detected within the foot of the former cleaners  

and along the northeast corner of the Michaels store.  Soil samples collected from immediately 

north of the basement area (Monitor Well MW-6D) contained concentrations of PCE.  PCE 

was also detected at the location of Monitor Well MW-6B.   

 Based on the Remedial Investigation results, an SVE system will be installed as an IRM 

to control the soil vapor intrusion within the Michaels store.  Due to the shallow ground-water 

elevation (approximately 6 ft bg [feet below grade]) the SVE system will be comprised of four 

horizontal vapor extraction pipes installed outside of the northeast corner of the Michaels store.  

The horizontal SVE pipes will remove the residual vapors located adjacent to the north of the 

basement.  The proposed locations of the vapor extraction pipes (HE-1 to HE-4) are shown on 

figure 2. 

 

 4.3.1 SVE System Pipe Installation 

 Each SVE pipe will be constructed with 20 linear feet of 4-inch diameter 

stainless steel 20-slot screen and 4-inch diameter stainless steel pipe, set from 

approximately 2 to 3 feet below the asphalt surface.  The screened portion of the 

pipe will be installed on a layer of pea gravel.  The four SVE pipes will be 

connected to a blower which will be used to extract and treat the soil vapor from 

the target areas. 

 

 4.3.2 Soil Vapor Extraction Pilot Testing 

 A SVE pilot test will be conducted following installation of the 

horizontal SVE pipes.  Data collected during the pilot test will be used to size 

treatment system equipment.  The pilot test will be used to:  (1) determine the 

vacuum required to extract the maximum air flow from the formation; 
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(2) determine the radius of influence of the SVE system; (3) determine the 

pneumatic conductivity of the formation; and, (4) model the potential 

contaminant recovery.  Having knowledge of these important design parameters 

will ensure the blower(s) is sized correctly and the appropriate emission controls 

are specified.  As the system will be installed in pea stone, a minimum radius of 

influence of 20 feet will be anticipated. 

 The SVE pilot test will consist of installing temporary monitor points, 

connecting a temporary vacuum source to the horizontal SVE pipes, then 

measuring key parameters and monitoring air quality.  Measurements that will 

be recorded include flow rates and pressures at the vacuum source, vacuum at 

monitor points and temperature.  Air quality monitoring will include recording 

photoionization detector (PID) readings and sampling soil vapor for laboratory 

analysis.  The monitor points will be temporarily installed at selected locations 

surrounding the SVE pipes.  Vacuum influence will be measured from the 

temporary monitor points.  Each horizontal pipe will be tested individually, to 

account for Site inconsistencies.  Following the completion of the pilot test, the 

monitor points will be removed and a seal will be placed at these locations.  All 

data from the pilot test of the SVE system along with recommendations for the 

final system design will be submitted to the NYSDEC prior to final system 

installation, for NYSDEC and NYSDOH approval. 

 Based on the pilot test data, the equipment for the SVE system will be 

designed.  SVE treatment system effluent will meet NYSDEC requirements.  

The SVE system is not intended to remediate the indoor air within the Michaels 

store, but is designed to minimize the risk of soil vapor intrusion within the 

Michaels store.  The protection of the indoor air of the Michaels store will be 

addressed by the installation of a vapor barrier in the basement of the building 

and will be supplemented by the installation and operation of the SVE system in 

the unsaturated zone (in the area where the highest soil vapor concentrations 

were detected during the Remedial Investigation).  The intended purpose of the 

SVE system is to prevent the buildup of high concentrations of VOCs in the 
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unsaturated zone.  Ideally, a sub-slab SVE system would be installed in the 

northeast corner of the Michaels store beneath the basement slab (source area).  

However, based on Site constraints (shallow ground-water table) such a system 

is not feasible.  The 20-foot radius of influence is the anticipated radius of 

influence for each SVE pipe leg based on past experience with similar system 

design.  The actual radius of influence attainable at the Site will be determined 

following the pilot test.  The final design of the SVE system (blower size, vapor 

phase treatment alternatives, etc.)  will be based on the parameters acquired 

during the pilot test.  Indoor air and sub-slab measurements will be conducted 

subsequent to the installation of the vapor barrier and SVE to test the efficiency 

of the IRM.  

 

 4.3.3 General Operation and Maintenance  

 The general operation and maintenance of the SVE system will be 

twofold:  (1) the inspection of the mechanical equipment for undue wear and 

preventative maintenance; and, (2) monitoring to track the progress of 

remediation and performance of equipment according to the design parameters. 

The operation of the blower and system air emissions will be monitored 

once per month.  The following items will be monitored during each Site visit:  

(1) weather conditions; (2) equipment operations; (3) system influent and 

effluent emissions; and, (4) status of extraction points.  The weather parameters 

to be monitored include air temperature, wind direction, cloud cover, 

barometric pressure and precipitation status.  The blower operations will be 

checked and the vacuum will be measured.  The influent and effluent air flow 

rates, PID readings and temperature will be measured. 

Due to the shallow ground-water elevation, the SVE system may pull 

water along with the soil vapor.  If necessary, the system will be temporarily 

de-activated to drain from the moisture separator any water that may have 

accumulated. 
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The air discharged from the remediation system will be treated with 

vapor-phase carbon.  During the operation and maintenance visit, the air stream 

will be sampled and analyzed for VOCs by EPA Method TO-15 from locations 

before and after treatment.  In addition to the air samples, the airstream will 

also be monitored with a PID.  The vapor-phase carbon will be changed as 

indicated by the monitoring data in order to maintain the proper air emissions. 

During the operation of SVE system, indoor air samples will be collected 

from Michaels store and analyzed by EPA Method TO-15.  In addition, as 

agreed by NYSDOH, indoor air samples will be analyzed for TCE and vinyl 

chloride by EPA Method TO-15 in Selected Ion Monitoring (SIM) mode.  This 

analytical method will be used to evaluate the indoor air VOC concentrations 

following the installation of the vapor barrier and SVE system under the IRM. 

 

5.0 SCHEDULE 

5.1 Vapor Barrier Installation 

$ Preparation of the basement of the Michaels store – August 28, 2006 through 

September 8, 2006 

$ Installation of the vapor barrier – September 18, 2006 through September 29, 

2006 

$ Installation of the concrete above the vapor barrier to re-grade the basement – 

October 2, 2006 through October 13, 2006 

$ Collection of confirmation indoor air quality samples from inside of the 

Michaels store – October 23, 2006 through October 27, 2006 

 

5.2 SVE System Installation 

$ Installation of SVE pipes – September 18, 2006 through September 29, 2006 

$ SVE pilot testing – October 23, 2006 through October 27, 2006 

$ Design SVE treatment system as per pilot test results – October 30, 2006 

through November 15, 2006 
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