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1.0 INTRODUCTION 

1.1 Scope 

This report presents the design rationale, criteria, computations, and analysis for a 

remedial design at the Kliegman Brothers Site Operable Unit No. 1 (OU1), New York State 

Department of Environmental Conservation (NYSDEC) Site No. 2-41-031.  This work is being 

performed for the NYSDEC by URS Corporation (URS) under Work Assignment D004440-23 of 

the NYSDEC Standby Design and Construction Contract.  This document has been prepared 

under Task 2 – Design, and represents the Final (100%) Design phase submittal for the project.   

1.2 Site Description and History 

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

York.  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 of approximately 37,000 square feet, of which 

26,000 is occupied by a building (see Figure 1-1).  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).  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 single 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. 
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In general, the site geology consists of a fill layer of variable thickness (up to two feet) at 

the surface, containing concrete or asphalt underlain by reworked native materials.  Brown loose 

to dense, fine to coarse silty sand to sandy silt with localized sandy clay seams was observed to 

depths of approximately 10 feet below ground surface (bgs).  This layer is underlain by brown 

loose to dense, fine to coarse sand with variable amounts of fine to coarse gravel to depths of 148 

feet bgs.  The regional groundwater table occurs at the site at approximately 70 feet bgs within 

the upper glacial aquifer.  However, perched groundwater was observed in several wells above a 

clay layer in the eastern portion of the site.   

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 1-1).  The groundwater table is about 65-

70 feet below ground surface at the site. 

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. 

The remedial action being addressed by this work assignment is for the OU1 portion of 

the site, which is defined as only the on-site contaminated soil and soil vapor issues.  The OU1 

portion of the site is being addressed separately from the remaining OU2 portion of the site, 

which consists of the groundwater both on-site and off-site, as well as the off-site soil vapor 

impacts.   

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 

Environmental Restoration, Inc. and Advanced Cleanup Technologies (ACT) in 1997 and 1998, 
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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 

Voluntary Cleanup Program (VCP) agreement with NYSDEC, and included soils and 

groundwater sampling as part of a Focused Remedial Investigation/Interim Remedial 

Measure/(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. collected soil samples from nine borings up 

to approximately 70-feet deep (SVE-1 through SVE-5 and EB-1 through EB-4), shown on Figure 

1-1.  Enviroscience also collected soil samples from 0 – 12 inches below the subfloor of the 

building at 26 different locations.  Deeper samples (up to 12 feet bgs) were collected from five of 

the 26 locations.   

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

(NYSDOH) 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 back to NYSDEC.  

Because of documented ongoing PCE vapor exposures in 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 1.4. 

In 2005, URS prepared a Focused Feasibility Study (FFS) report to evaluate alternatives 

for achieving the Remedial Action Objectives (RAOs) for the site.  The RAOs generally were to 

address the three main potential pathways of exposure at the site including:  1) direct human 

contact with soil contamination, 2) migration of volatile organic contaminants (VOCs) in soil gas 

to nearby residences, and 3) migration of VOCs from soil to groundwater.  The FFS selected SVE 

as the preferred remedial method to achieve the RAOs for the site.   



 

N:\11171964.00000\WORD\Kliegman DER.doc 

1-4 

In March 2006, the NYSDEC issued a Record of Decision (ROD) for the Kliegman 

Brothers OU1.  The ROD formalizes the assessment of the site threats, as well as the components 

of the remedial action selected for the site 

1.4 Current Interim Remedial Measure (IRM) 

URS completed construction of an SVE system at the Kliegman Brothers site as an IRM 

in 2003.  The system utilizes three extraction wells (SVE-1, SVE-6S and SVE-6D) as shown on 

Figure 2-1.  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 (shown on 

Figure 1-1), were not used for the IRM.  The three active extraction wells are connected through 

subsurface piping 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 August 26, 2006 the SVE system is estimated to have removed nearly 

36,500 pounds of PCE from the vadose zone. 

1.5 Summary of the Remediation Goals 

The remediation goals for this site, as identified by the NYSDEC in the ROD, are to 

eliminate or reduce to the extent practicable: 

• Exposure of persons at or around the site to PCE and its degradation products (TCE, 

DCE, and vinyl chloride) in contaminated soils 

• The release of contaminants from soil into groundwater that may create exceedances 

of groundwater quality standards 

• The release of contaminants from soil vapor into indoor air through vapor intrusion 
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Further, the remediation goals for the site include attaining to the extent practicable: 

• Ambient groundwater quality standards (based on NYSDEC “Ambient Water Quality 

Standards and Guidance Values” and Part 5 of the New York State Sanitary Code).   

• Soil standards, criteria, and guidance (SCGs) (based on NYSDEC “Technical and 

Administrative Guidance Memorandum (TAGM) 4046, Determination of Soil 

Cleanup Objectives and Cleanup Levels”).   

1.6 Record of Decision (ROD) Requirements 

The NYSDEC selected the following remedy for this site as outlined in the ROD for the 

OU No. 1 at this site.   

• A Remedial Design program will provide the details required to implement the 

remedial program.   

• The existing Interim Remedial Measure (IRM) – SVE system will remain in-place 

and continue to operate.   

• New components will be added to the existing IRM remedial system including:  1) 

additional vapor extraction wells and 2) a Soil Vapor Extraction (SVE) Treatment 

System.   

• Development of a site management plan to address residual contamination and any 

use restrictions.   

• Imposition of an environmental easement. 

• Periodic certification of the institutional and engineering controls.   

• Long term monitoring.  
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This Design Engineering Report (DER) covers the only the first three bullet items of the 

stipulated remedy for the site:  a remedial design program, continuation of the existing IRM, and 

addition of new SVE wells and an SVE treatment system.   
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2.0 SOIL VAPOR EXTRACTION (SVE) SYSTEM 

2.1 Description 

The new SVE system is designed to extract and treat soil vapor containing VOCs from 

the unsaturated (vadose) zone.  The major components of the system will include extraction 

wells, blowers, and a treatment system to remove contaminants from the extracted soil vapor 

prior to discharge.  The major components of the new SVE system are outlined in the following 

sections, as well as the criteria and/or reasoning that was used in the design of the system.   

2.2 Area to be Remediated 

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

and groundwater contamination, although the groundwater contamination will not be directly 

addressed by this remedial action.  The groundwater table is about 65-70 feet below ground 

surface at the site.  Within the vadose zone, perched water occurs in the eastern area of the site 

due to a clay layer that is about 12 feet below ground surface.   

Soil analytical results have shown elevated concentrations of benzene, toluene, 

ethylbenzene, xylene (BTEX), tetrachloroethene (PCE), and 1,2-dichloroethene (DCE).  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.  PCE was detected in soils 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. 

Soil samples collected from underneath the building indicate that concentrations of PCE 

generally exceed the RSCO only in shallow (less than one foot below the floor) samples.  

However, deep samples were only collected at five locations.  Although soil sampling results 

seem to indicate that the VOCs are limited to shallow depths in some areas of the site (under the 
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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 existing deep well (screened from 30 to 

65 feet bgs) during the IRM and high photoionization detector (PID) readings were recorded at 

depth in some borings.   

For the purpose of the remedial design, 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.  In the eastern area of the site, where 

the clay layer and the perched water zone are present, samples have not been collected from 

below the clay layer.  It is also assumed that the clay layer will not be disturbed or penetrated 

with extraction wells for the purpose of the remedial action.   

2.3 Design Criteria 

Design criteria for the major components of the new SVE system are as follows: 

Extraction Wells:  All SVE extraction wells will be vertical construction.  Due to the 

depth of vadose zone at the site, wherever possible, the wells will be installed as pairs, with a well 

dedicated to treating the shallow zone, and a second well dedicated to treating the deeper zone, 

terminating just above the water table.  This configuration will offer flexibility in operation and 

allow for more specific treatment of particular zones at the site.  This same shallow/deep 

configuration was used for the construction of the existing IRM extraction wells.  In the eastern 

area of the site, where the clay layer is present, only shallow wells will be installed.  Because the 

extent of the clay layer is not known, the shallow wells to the east will be drilled with continuous 

split spoon sampling.  If the samples show the clay layer is present at the well location, the well 

will be installed only to the top of the clay.  If there is no evidence of a clay layer, the wells will 

be installed to the same depth as the shallow wells to the west.   
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All extraction wells will be located outside of the existing buildings due to the difficulties 

that would be presented by the presence of a basement (under the western portion of the building) 

as well as due to the  existing business that operates a warehouse in the structures.  To best 

address the entire extent of the site, the wells should be located as close as possible to the center 

of the site, which means that the extraction wells will be located just to the north of the existing 

building.  However, because the current business at the site has indicated that installation of the 

wells near the building would disrupt their operations, work will be arranged to occur during off-

peak business hours and on slower days of the week.   

The SVE extraction wells will be completed at-grade using concrete road boxes to house 

all valves, fittings, and piping so that neither wells nor appurtenances project above the surface.  

Valves will be provided at each extraction well to regulate pressure and flow rate, or to isolate the 

well from the system completely.  The well box cover will be designed to handle loading from 

onsite truck traffic.   

Vacuum Monitoring Points:  A total of five vacuum monitoring points (VMPs) have 

been proposed for the site.  Most vacuum monitoring points are installed to a depth of 30 feet bgs 

in order to straddle both the shallow and deep extraction zones.  Vacuum monitoring points 

generally are installed at the periphery of the extraction zone(s) to evaluate subsurface 

performance.  However, in the case of this site, the building limits the available locations for 

installation of VMPs.  All but one will be located on the sidewalk that surrounds the property.   

Extraction Blower:  The existing IRM installation utilizes only one blower to extract 

soil vapor.  In the case of the system being installed for this remedial action, two blowers are 

proposed for the six new extraction wells.  This configuration will allow for flexible and efficient 

operation of the system, including the ability to shut down a blower and focus treatment on a 

smaller area of the site as the remediation progresses.   

Condensate Control:  Based on the existing IRM, it is expected that the new SVE 

system will generate significant quantities of condensate during certain times of the year 

(typically when the soil is still warm, but the air is cool).  Several measures will be taken to deal 
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with the condensate.  First, the piping from the extraction wells to the treatment system will be 

constructed with a slope toward the well, to avoid any collection of water within the system 

piping.  Second, extraction wells and piping will be designed with a larger diameter in order to 

lower the air velocity in the piping thus helping to avoid the entrainment of moisture.  Finally, a 

moisture separator will be located in the soil gas stream prior to the extraction blower.  Any water 

that is collected in the separator will be periodically collected, drummed, and shipped offsite for 

disposal. 

Piping:  Piping will be installed underground, at least 18 inches below the surface, both 

for protection of the piping and also to minimize soil excavation and disposal.  The pipe will be 

sloped to allow condensate to drain back to the extraction wells.  Piping for specific well pairs 

will be manifolded together for routing to the treatment plant.  To minimize impacts on the 

existing business during construction, it is expected that the major pipe runs will be located along 

the northern boundary of the site.   

Air Emissions:  Based on the existing IRM, it is assumed that the air emissions from the 

new SVE system also will require treatment.  The fact that the site is immediately surrounded by 

residential properties on three sides greatly restricts the allowable emissions.  Section 3.0 further 

discusses the air treatment for the remedial action.   

System Automation:  Due to the simplicity of the new SVE system, an automated 

monitoring and/or control system will not be included.  The system will be designed so that 

system monitoring (vacuums, temperatures, flow measurements, and soil gas concentrations via 

PID) will be accomplished only on site.  The telephone autodialer from the existing IRM system 

will be used for both the existing and the new SVE systems.  The telephone dialer automatically 

notifies the operator of an alarm condition, e.g. system shut down.   

Surface Cover:  The area of extraction for SVE systems are often covered to increase the 

effectiveness of soil gas extraction.  There is an existing asphalt pavement cover located at the 

Kliegman Brothers site.  No additional cover system will be employed. 
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2.4 Design Parameters 

Design parameters for the SVE system are summarized in Table 2-1.  The calculations 

and basis for these parameters is in included in Appendix A.  The parameters are discussed 

further below. 

2.4.1 Extraction Wells 

Table 2-2 summarizes the construction of the existing extraction wells for the IRM 

system, and the proposed construction of the extraction wells for the new SVE system.  Figure 2-

1 shows the location of both the existing and the proposed extraction wells.   

Quantity and Location of Wells:  A total of six additional wells are proposed.  Four of 

the wells will be installed as shallow/deep well pairs in the middle and western part of the site.  In 

the eastern area of the site, where the clay layer is present, only two shallow wells will be 

installed.   

The location and spacing of the extraction wells is based on a desired 80-foot radius of 

influence for each of the extraction wells.  While this is a somewhat larger radius than is typical 

for SVE, given the sandy site conditions, it should be achievable.  For the purpose of design, 

assuming an 80-foot radius for each well achieves coverage of the entire site with the exception 

of a few areas along the far southern boundary.  Figure 2-2 shows the vacuum coverage for the 

site based on the proposed well locations and an 80-foot radius of influence.  It is assumed that 

after the system has operated for a while, the flow can be redistributed and limited to specific 

wells in order to pull more air and extend the area of treatment beyond 80 feet.   

Diameter:  Four-inch diameter extraction wells are proposed instead of the two-inch 

diameter extraction wells that were installed for the IRM system.  Four-inch is a typical size used 

for higher flow extraction wells and will help to minimize the pressure drop across the well 

screen, as well as to reduce the air velocity within the well piping, thus helping to minimize the 

entraining of moisture and soil particles.  Due to the larger diameter of the extraction wells, each 
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of the wells in the well pairs will be installed in dedicated boreholes, as opposed to the shared 

borehole utilized for the IRM extraction wells.   

Well Depth and Screen Length:  The proposed extraction wells will be installed to one 

of three different depths.  All of the well screens will start a minimum of 3 to 5 feet below the 

ground surface and then extend to the depth of the well.  The shallowest wells will be 9S and 10S, 

proposed for the eastern area of the site.  These wells will be installed to about twelve feet below 

ground surface (bgs), terminating just above the clay layer.  For the well pairs, the shallow wells 

(7S and 8S) will be installed to a depth of approximately 25 feet bgs.  The deeper well pairs (7D 

and 8D) will be installed to approximately 65 feet bgs, but will be screened only for the interval 

from 30 to 65 feet bgs.  The deep wells will terminate approximately 5 feet above the water table 

in order to minimize the entraining of water and to account for the rise in the groundwater 

elevation that is created by the SVE.   

2.4.2 Extraction Blowers and Appurtenances 

Type:  Regenerative blowers will be used for SVE.  This type of blower is commonly 

used for SVE and is best suited for this application because they provide relatively large 

capacities (extraction volumes) at moderate vacuums.  These blowers generally require less 

maintenance than other types of blowers.  The existing blower installed for the IRM is a 

regenerative blower.   

Quantity:  Based on the total blower flow, as well as the relatively limited quantity of 

extraction wells, it was determined that the best combination of operating flexibility versus 

blower cost would be provided by utilizing two blowers for this application.  These two blowers 

would be in addition to the one blower that is already part of the existing IRM system.  Although 

one blower meeting the entire air flow needs could be provided, the use of two blowers allows the 

system to operate at a reduced rate in the future.  It also provides the flexibility that if a blower 

shuts down, the entire system could be operated using only one, albeit at a reduced flow rate.   
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Capacity:  As shown in Appendix A, the calculated extraction rate for each of the well 

pairs (7S/D and 8S/D) is 220 scfm.  The design flow rate for extraction wells 9S and 10S was 

calculated to be 40 scfm each.  Therefore, the total design capacity for the two blowers is 520 

scfm, or approximately 260 scfm per blower.  The actual blower selected may be larger based on 

available units and to allow for an additional “safety factor” in the flow rate.   

Vacuum:  Based on calculations presented in Appendix A, an extraction vacuum of 10 

inches of water column (in. wc) was calculated to provide the desired radius of influence for the 

extraction wells.  The worst-case estimated pressure drop though each of the SVE system 

components between the extraction well and the blower was determined to be approximately 25 

inches water column (in. wc).  Therefore, the design criteria for each extraction blower is a flow 

rate of 260 scfm at a vacuum of 35 in. wc.   

Appurtenances:  Additional components of the blower package will include an inlet air 

filter, silencers (both inlet and outlet), and a bypass air inlet.   

2.4.3 Piping 

It is assumed that the each of the three well pairs (considering 9S and 10S to be a pair) 

will be installed with a dedicated line to the treatment system.  This arrangement will allow for 

some system monitoring and control from the treatment building, without the need to separately 

visit each of the extraction wells.  Based on this arrangement, the maximum flow through any of 

the pipes will be 220 scfm.  It is assumed that all pipes from the wells to the extraction system 

manifold will be constructed with 4-inch diameter pipe.  The headers inside the treatment facility 

may be 6 to 8 inches diameter pipe, depending on the total gas flow rate in the pipe and the length 

of the run.  The piping will be sloped slightly towards the extraction wells so that any vapors 

condensing in the pipe are directed back to the extraction wells.   

Piping also will be installed to interconnect the existing IRM system to the new system 

being installed.  This will allow for additional operating flexibility between the two extraction 

systems.   
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2.5 Site Construction and Installation 

Construction Activities:  The major construction activity associated with the installation 

of the SVE system will be drilling the extraction wells, installing the well piping, and installing 

the vacuum monitoring points.  A total of six boreholes in four separate areas will be installed at 

the site for the extraction wells.  Installation of the wells will have to be coordinated with the 

business in order to minimize impacts to their operations.  Trenching for the pipes also will have 

to be closely coordinated with the on-going business activities.  Road plates, limited excavations, 

and other measures will be employed to ensure that the existing operations experience minimal 

impacts.  Shallow installation of the pipe will also help to ensure that the pipes are quickly and 

easily installed.  Since most of the VMPs are proposed for the sidewalk surrounding the facility, 

their installation should be easier to coordinate.   

Treatment System:  The SVE system itself will be housed in a trailer or other “box” 

type structure that will allow the SVE system and all components to be constructed in an off-site 

location.  The system will be mobilized to the site with hookups for the SVE lines, air discharge 

lines, and power.  This method also will help to minimize the on-site construction activities and 

thus any impacts to the existing business operations.  The proposed location of the system is 

shown on Figure 2-1.   

Support Services:  There is only  limited space available at the site for 

office/construction trailers.  It is anticipated that the office trailers will be located just outside the 

property, in a temporary, off-street or sidewalk location.  Any large meetings, if necessary, can be 

arranged at an off site location.  Equipment decontamination (decon pad) and short-term storage 

can be located in the location designated for the placement of the SVE system trailer.  The 

contractor will not be guaranteed any overnight storage for drilling and/or excavation equipment 

at the site, although arrangements with the business may be possible.   

Soil Disposal:  Because the purpose of the SVE system is to address the entire vadose 

zone at the site, all of the subsurface construction areas will be located within the targeted zone of 

influence for the SVE system.  For that reason, it is proposed that as much excavated soil as 
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possible be reused onsite for the backfill of the trench excavation, assuming that the soil is of 

suitable quality and can be compacted to minimize future subsidence.  Excess soil, in addition to 

any soil that cannot be used as backfill, will be drummed or placed in a rolloff for testing and 

subsequent off-site disposal, as appropriate.  If necessary due to a lack of storage at the site, all of 

the soil will be assumed to be hazardous to help expedite the disposal process.   
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3.0 AIR EMISSIONS CONTROL 

3.1 Description 

Operation of the SVE system will generate a contaminated air stream that must be 

discharged to the atmosphere.  Prediction of contaminant concentrations in the air stream is 

extremely difficult for an SVE system due to the unknown and highly variable nature of the 

contamination in the subsurface, as well as the fact that the concentrations will typically drop 

exponentially after a relatively short period of extremely high concentrations.  Given the location 

of this site in a residential area, with residents in very close proximity to the facility, there is no 

doubt that treatment of the air stream prior to discharge will be required, especially considering 

that the discharge limitations for PCE typically are very low.   

The two types of emissions control generally employed for the treatment of the air 

discharge from an SVE system are either incineration (e.g., thermal or catalytic oxidation) or 

vapor phase carbon adsorption.  The existing IRM system uses vapor phase carbon for treatment 

of the air stream.   

For the purpose of this design, vapor phase carbon also is proposed as the method of air 

treatment.  Carbon adsorption will offer several advantages over the use of incineration:   

• The highly variable contaminant concentrations in the vapor phase air stream make 

the design and operation of an incineration system very difficult.  Vapor phase 

carbon is effective at treating variable concentrations, so long as the carbon is not  

exhausted.   

• Installation of an incineration system would require additional permits as well as a 

connection to the local gas supply.  Given the air flow stream and the expected 

contaminant loading, significant quantities of supplemental fuel (i.e., natural gas) will 

be required.  Installation of a vapor phase carbon system will not require any utility 

hookups.   
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• Given the low allowable emissions of PCE, the contaminant removal required from 

the air stream is likely to exceed 99%.  Such high removals, while possible to 

achieve, are difficult to guarantee with an incineration system and typically are much 

more expensive to operate due to increased catalyst costs.  Vapor phase carbon 

typically provides 100% contaminant removal until the carbon becomes exhausted.  

While the initial carbon costs are expected to be very high, the costs will decrease 

exponentially, consistent with the contaminant concentrations found in the air stream.  

Incineration costs typically remain constant and/or increase as lower contaminant 

concentrations require additional supplemental fuel to sustain the destruction 

efficiencies.   

• Vapor phase carbon adsorption does not generate any byproducts except for spent 

carbon, which is taken off site and regenerated or disposed of.  Incineration however 

will generate hydrochloric acid (HCl) as and end product of the oxidation of 

chlorinated compounds.  Again, given the proximity of the site to the nearest 

residence, and the expected high contaminant concentrations (at least initially) a 

significant quantity of HCl could be generated, most likely requiring additional 

treatment for the air stream prior to discharge.  This treatment would include 

scrubbing of the combustion gases to remove the HCl.  The addition of a scrubber to 

the incinerator not only increases the capital cost of the system, but also greatly 

increases the operating cost of the system due to utility costs (e.g., water) and the cost 

for chemical supplies.   

• Given that the remediation system will be installed within the site of an operating 

business, control of outside persons from tampering with the incineration system may 

be difficult, and could be more dangerous due to the nature of the combustion.   

3.2 Design Criteria 

Contaminant Loading:  It is extremely difficult to estimate the contaminant 

concentrations that will be generated by the SVE system with the limited soil data available.  

However, as an indication, the existing IRM system is estimated to have collected approximately 

36,500 pounds of contamination over a 24-month period.  This averages out to approximately 2 
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pounds per hour of contamination.  Given that the new system will operate at a higher flow rate, 

contaminant mass flow rates are likely to be higher.  However, the fact that the IRM system was 

located in close proximity to the source of the contamination, coupled with the fact that the 

system most likely has a large radius of influence, may mean that the existing system already has 

pulled out the highest contaminant concentrations, and that the concentrations collected by the 

new system will be lower.   

For the purpose of this design, smaller carbon units capable of treating a flow rate of 520 

scfm with a pressure drop less than say 3 in. wc were selected.  These smaller units will contain 

nominally 1,000 pounds each, consistent with the IRM system.  If a larger footprint for locating 

the units is available, then larger units will be considered.  Ease in changeout of the carbon units 

will be a major factor in selection of the specific size for the units.   

System Configuration:  Two carbon adsorption units will be utilized at all times.  The 

units will be installed in a series configuration with sufficient hoses and flexible connections to 

allow them to operate between “lead” and “lag” operation.  For ease in carbon changeouts, and to 

reduce the size of the system housing, the carbon units will be installed as stand-alone units, 

directly outside of the housing for the blowers and other system components.  The carbon 

adsorption units will be located downstream of the SVE blowers.  

A permanent discharge stack will be located at the site in close proximity to where the 

carbon units are located.  The stack will be similar to the stack from the IRM system.  Also, for 

additional flexibility, the discharge from the new SVE system blowers will be interconnected 

with the discharge from the IRM blowers.  Thus, either SVE system could discharge to either 

carbon adsorption system.   

Control Technology:  With a vapor phase carbon adsorption system, no automatic 

control or monitoring systems are required.  Typically, the influent and effluent concentrations 

from the carbon units will be monitored with a PID, supplemented with periodic collection of the 

air samples for laboratory analysis.  These samples will be used to estimate contaminant 

breakthrough in the carbon beds.   
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3.3 Design Parameters 

The specifications for the vapor phase carbon  units will be based on the following: 

Quantity:   2 

Flow Rate:   600 scfm each 

Configuration:  Series operation 

Capacity:    1,000 pounds each, minimum 

Given the likely contaminant loading when the system is first started, it is highly likely 

that the carbon units will become exhausted during the first day of operation, and will continue to 

quickly exhaust for the first several months of operation.  When the units are exhausted, the 

system will manually be shut down until the carbon units can be exchanged.  While this may not 

be the most efficient method of operation, it will help to minimize the footprint required for the 

SVE treatment system.   
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4.0 SAMPLING AND MONITORING 

4.1 Routine Monitoring 

Monitoring for the newly installed SVE system will be essentially the same as the 

monitoring being conducted for the existing IRM system.  The most important task will be for the 

operator to determine whether or not the vapor phase carbon units are exhausted and need to be 

exchanged.  If so, the operator will make those arrangements.  Other monitoring by the operator 

will include the measurement of vacuum, flow rate, and VOC concentration via PID at each of 

the extraction well locations.  Actual air samples for laboratory analysis will periodically be 

collected from the extraction wells.  The results of these samples will be used to correlate the PID 

readings to the actual contaminant concentrations in the air stream, and thus to help estimate the 

total removal and effectiveness of the SVE system.   

During the first two weeks of operation, the system requires frequent monitoring, 

assumed to be on an almost daily basis.  For subsequent months, the frequency of operation will 

be reduced.  The results from the first months of operation will be used to determine the 

frequency of monitoring required for the subsequent months.   

4.2 Confirmatory Soil Sampling 

At some point in the future, it will be necessary to collect soil samples to verify that the 

SVE system has achieved its desired goal, and that the contaminant concentrations remaining in 

the ground are acceptable.  However, based on the contaminant concentrations observed at the 

site, it is not expected that this sampling will be required during the course of the standard 

construction contract.   
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5.0 UTILITIES 

One significant issue during the construction of the IRM system was the availability of 

power for system operation.  Eventually, after much delay, a separate service was installed by the 

local utility (ConEd) at the site.  The existing service is 3-phase, 230 volt, and 150 amp.  Due to 

the reluctance of the utility to install this second service at the site, it is reasonable to expect that a 

separate, third utility is not very likely.  The existing service for the IRM system will be upgraded 

to meet the capacity required by the two additional blowers and other equipment.   

The only other utility required is an autodialer system to notify an operator in the event of 

a system shutdown.  However, the new system will be connected to the autodialer system for the 

existing IRM system.   

No other utilities for the system are expected.   
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6.0 PERMITS 

No state environmental permits will be required for the construction or operation of the 

SVE system at the Kliegman Brother site.  However, URS will assist the NYSDEC in supplying 

air discharge information as required for an air equivalency determination.   

Any building permits that may be required will be the responsibility of the contractor.  It 

is believed that electrical or other building permits may be required.   

City permits also will be required for placing the construction trailer in an off-street or 

sidewalk location, as well as for the vacuum monitoring points to be installed on the sidewalks.   
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TABLE 2-1 

SUMMARY OF SVE DESIGN PARAMETERS 

 

COMPONENT PARAMETER VALUE 

Extraction Wells Number 

Diameter 

Well Depth 

 

 

 

 

 

 

 

Extraction Rate 

6 

4 inch 

 

2 @ ~ 12 feet 

 

2 @ ~ 30 feet 

 

2 @ ~ 70 feet (screened  

bottom portion only) 

 

2 @ 40 scfm  

 

2 pairs @ 220 scfm 

 

Extraction Blower Type 

 

Number 

 

Capacity 

 

Vacuum 

Regenerative  

 

2 

 

260 scfm each 

 

35 inches water column each 

 

Piping Diameter 

 

4 – 8 inches 
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TABLE 2-2 

SUMMARY OF SVE WELL CONSTRUCTION 

 

Extraction Wells Diameter (inches) Screened Interval (feet) 

SVE-1 (existing) 1 5 – 25 

SVE-6S (existing) 2 5 – 25 

SVE-6D (existing) 2 30 – 65 

SVE-7S 4 5 – 25 

SVE-7D 4 30 – 65 

SVE-8S 4 5 – 25* 

SVE-8D 4 30 – 65 

SVE-9S 4 5 – 12* 

SVE-10S 4 5 – 12* 

* - Actual depth to be determined based on the presence of a shallow clay layer.   
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FIGURE 1-1BORING LOCATIONS AND PCE SOIL RESULTS FROM 2001 INVESTIGATION

Source: Enviroscience Consultants, Inc.- 2001
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FIGURE 2-1PROPOSED SVE WELL LOCATIONS AND SYSTEM LAYOUT

Basemap Source: Enviroscience Consultants, Inc.- 2001
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APPENDIX A 

 

CALCULATION 
























































