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ACRONYMS 
 
 

AS/SVE air sparging/soil vapor extraction 

bgs  below ground surface 

CFM  cubic feet per minute 

CLEAN  Comprehensive Long-Term Environmental Action Navy 

CTO  contract task order 

HS  Hand Switch 

IR  Installation Restoration 

lb/yr  pounds per year 

MS  Moisture Switch 

ND  Not Detected 

NWIRP  Naval Weapons Industrial Reserve Plant 

NYSDOH New York State Department of Health 

PCE  tetrachloroethene 

PCB  Polychlorinated biphenyls 

PS  Pressure Switch 

PVC  Polyvinyl chloride 

ROD  Record of Decision 

SVE  Soil Vapor Extraction 

SVPM  Soil Vapor Pressure Monitor 

TCA  1,1,1-trichloroethane 

TCE  trichloroethene 

VOC  volatile organic compound 

WC  water column 
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1.0 INTRODUCTION 
 
 

1.1 AUTHORIZATION 
 

This Design Analysis Report has been prepared for Naval Facilities Engineering Command Mid-

Atlantic under the Comprehensive Long-Term Environmental Action Navy (CLEAN) contract 

number N62472-03-D-0057, Contract Task Order (CTO) 002.  This Report presents the results of 

pilot-scale testing of a soil vapor extraction (SVE) system conducted in January 2009 and the 

design basis for a full-scale SVE containment system to address volatile organic compound 

(VOC) contaminants east of Installation Restoration (IR) Program Site 1 – Former Drum 

Marshalling Area at the Naval Weapons Industrial Reserve Plant (NWIRP) Bethpage, Long 

Island, New York (Figures 1 and 2).     

 

1.2 BACKGROUND 
 

Remedial Investigations conducted in the early 1990s identified VOC-contaminated soils and 

shallow groundwater at Site 1 that were contributing to a regional groundwater plume [Halliburton 

NUS (HNUS) 1993].  To address this contamination, a 1995 Record of Decision (ROD) was 

prepared that included in-situ treatment of VOCs, excavation and offsite disposal of soils 

contaminated with polychlorinated biphenyls (PCBs), and placement of a permeable cover to 

address other residual contaminants including cadmium, chromium, and VOCs.   

 

The in-situ treatment consisted of an air sparging/soil vapor extraction (AS/SVE) system that 

started operation in 1998.  Remedial goals for this system were based on protection of 

groundwater and minimization of solvent emissions during a planned subsequent soil excavation 

to address the PCBs.  The operation of the in-situ system achieved these goals and was 

shutdown in 2002 [Foster Wheeler Environmental Corporation (FWEC, 2003)].  Final actions to 

address cadmium-, chromium-, and PCB-contaminated soils, including excavation and capping 

are being evaluated by the Navy.  Based on the distribution of other site contaminants, the area 

to be addressed by excavation and cover is anticipated to be most of Site 1 except for a 50-foot 

strip to the north and east of Site 1.  Site photos are presented in Appendix A and Figure 3 shows 

the layout of Site 1 at the NWIRP Bethpage. 

 

Soils at Site 1 consist mainly of unconsolidated sediments that overlie crystalline bedrock.  The 

unconsolidated sediments consist of four distinct geologic units that in descending order are the 

Upper Glacial Formation, the Magothy Formation, the Raritan Clay, and the Lloyd Formation.  
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The Upper Glacial Formation, which is about 30 to 45 feet thick, consists chiefly of coarse sands 

and gravels. The Upper Magothy Formation consists chiefly of coarse sands to a depth of about 

100 feet, below which finer sands, silts, and clay predominate. The clay is fairly common but 

laterally discontinuous; no individual clay horizon of regional extent underlies the NWIRP.   

 

The Raritan Clay underlies the Magothy Formation at a depth of about 700 feet beneath the 

NWIRP and is reportedly 100 to 150 feet thick.  The underlying Lloyd Sand Formation is 

reportedly about 300 feet thick.  

 

For Site 1, a clay unit is present near the groundwater table [50 feet below ground surface (bgs)] 

at the southeast corner of the site.  This clay unit is suspected to be a source of chlorinated 

solvents that are migrating into the overlying soil gas and the source of offsite VOCs in soil vapor.  

Log sheets for soil borings installed along the fence line and into the residential neighborhood are 

presented in Appendix B.    

 

Chorinated solvents including trichloroethene (TCE), tetrachloroethene (PCE), and 1,1,1-

trichloroethane (TCA) have been identified as the VOCs of interest in soil gas at the site.  

Concentrations greater than 1,000 µg/m3 (micrograms per cubic meter of air) have been directly 

associated with Site 1 activities and historical environmental data, and based on preliminary 

screening, exceed guidelines established by the New York State Department of Health (NYDOH) 

for subslab soil vapor concentrations.  Of these chemicals, TCE is the primary VOC of concern.  

Addressing TCE contamination in accordance with DOH guidance should address the other 

VOCs associated with the site (NYSDOH, 2006).  Positively detected VOCs for onsite and offsite 

soil gas are presented on Figure 4 (Tetra Tech NUS, Inc. [TtNUS], 2008 and TtNUS, 2009).  

Anticipated initial concentrations of extracted soil vapors are presented in Table 1-1 and are 

based on the mean chemical concentrations of the intermediate-depth and deep soil gas samples 

collected along the eastern fence line.    

 

PCBs, cadmium, and chromium have also been identified in site soils at concentrations requiring 

remediation.  The majority of these chemicals have been detected in the central portion of Site 1.  

Based on limited data, these chemicals are not expected to be present along the fence line at 

environmentally significant concentrations (i.e., trigger handling as hazardous water).  Available 

analytical data for these soils is presented in Appendix C.  This data consists of information 

collected from the Remedial Investigation of the Site in 1991 to 1994 and soil cores obtained 

during the January 2008 soil gas testing for disposal purposes (HNUS, 1993).   
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1.3 REMEDIAL OBJECTIVES 
 

The remedial objectives for this project are as follows.   

 

• Use an onsite soil vapor extraction system to prevent further offsite migration of VOC-

contaminated soil vapor, and  

• To the extent practical, capture contaminated soil gas that has migrated off site, with the 

primary goal being to capture soil gas with TCE at concentrations greater than 250 

µg/m3.  A secondary goal is to address soil gas with TCE at a concentration greater than 

5 µg/m3.    

 

Based on evaluation of offsite soil gas and subslab soil vapor test results, the extent of the 250 

µg/m3 TCE isoconcentration contour extends a maximum distance of approximately 270 feet in 

the deep soil gas (40 to 50 feet bgs) and 170 feet in the intermediate-depth soil gas (20 to 40 feet 

bgs).   The extent of the 5 µg/m3 TCE isoconcentration contour extends to a maximum distance of 

approximately 390 and 430 feet in the intermediate-depth and deep soil gas, respectively.  For 

the secondary goal, natural attenuation factors including dispersion and scrubbing of the soil gas 

via precipitation infiltration may be required.  Also, the effects of operating up to eight subslab 

depressurization units in the offsite area must be considered during the operation and evaluation 

of a soil vapor containment system.  Plan view and cross sections of estimated TCE 

isoconcentration contours and subsurface lithology are presented in Figures 5 and 6.   

 

1.4 SOIL VAPOR EXTRACTION PILOT-SCALE TEST 
 
In January 2009, Tetra Tech conducted a pilot-scale test using two new soil vapor extraction 

wells located in the southeast corner of Site 1 (SVE1001-I and –D), a blower, and vapor phase 

carbon for off gas treatment.  For monitoring, seven soil vapor pressure monitors (SVPM-2002-S, 

-I, and –D, SVPM-2003-I and –D, and SVPM-2007-I and –D) were installed east of Site 1 using 

direct push technology.  Also, existing onsite monitoring points were also used as soil vapor 

pressure monitors and included soil vapor pressure monitors SVPM-11S, SVPM-11, SVPM-12S, 

and SVPM-12, and soil vapor extraction wells EW-1 and EW-5.  Boring logs and well construction 

sheets for the new and existing wells are presented in Appendix B.   

 

Four tests were conducted over a one-week period.  The tests were conducted under conditions 

in which the ground surface was partially frozen and/or covered with snow.  Also, during the 

week, a series of high and low pressure systems moved across the area, and residual pressure 
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gradients from these system were noted in several of the monitoring points.  Test conditions are 

summarized as follows.   

 

 SVE-1001I (25 to 35 feet bgs) SVE-1001D (40 to 60 feet bgs) 
 

Test No 
Flow Rate 

(CFM) 
Well Pressure 
(Inches WC) 

Flow Rate 
(CFM) 

Well Pressure 
(Inches WC) 

1 0 0 20 Not measured 
2 0 0 51 -22 
3 20 Not measured 51 -20 
4 44 -4 52 -20 

 
WC –  water column.  A “-“ indicates a vacuum.   
CFM – cubic feet per minute.   

 

Tables and graphs developed from the field tests are presented in Table 1-2 and Appendix D.  

Based on these test results, the design basis for the soil vapor extraction system has been 

established as follows.   

 

1. Install soil vapor extraction wells in clusters of two, one screened from 25 to 35 feet bgs 

and a second one screened from 40 to 60 feet bgs.  Based on pilot scale testing, the 

effectiveness of deep soil vapor extraction wells located at the southeast corner of Site 1 

may be affected by local geology and the use of an intermediate-depth soil vapor 

extraction well is required to ensure effective capture zones.  The deep soil vapor 

extraction wells may also be used as a monitoring well.   

 

2. Install well clusters along the eastern boundary of Site 1 on 100-foot intervals to establish 

an effective containment system.  Six well clusters, for a total of 12 wells will be required. 

 

3. Operate each well at a design flow rate of 50 cubic feet per minute (CFM) for a total 

design flow rate of 600 CFM.  Provide additional blower capacity in the event that higher 

than anticipated extraction rates are required to provide adequate capture.     

 

4. To achieve the design soil vapor extraction rate, a vacuum of approximately 20 inches of 

water column are expected to be required for the 2 or 3 deep soil vapor extraction wells 

located along the southern portion of the extraction system and 4 inches of water column 

are required for the intermediate-depth extraction wells and remainder of the deep 

extraction wells.    

 

5. Electrical power is available in an existing Navy-owned building approximately 1,300 feet 

west of the fence line.   The building is large enough to house the anticipated blowers 
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and treatment equipment.  No power is available at Site 1.  Lighting, heating, and 

ventilation of the building will need to be upgraded.   

 

1.5 REPORT FORMAT 
 
This report is divided into four sections.  Section 1.0 is this Introduction.  A description of the 

remedial system is provided in Section 2.0.  Permitting Requirements are presented in Section 

3.0.  The Schedule is provided in Section 4.0.   
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2.0 REMEDIAL SYSTEM DESCRIPTION 

 

2.1 SUMMARY 

 

The SVE Containment System will consist of the following elements: 

 

• Soil vapor extraction wells; 

• Moisture separator; 

• Soil vapor extraction blowers; 

• Interim vapor phase granular activated carbon off gas treatment; and 

• Soil vapor pressure monitors. 

 

The process flow schematic for the system is presented in Figure 7.   

 

The soil vapor extraction wells are to be located along the eastern boundary of Site 1 (Figure 8).  

These wells are to be screened at depths of 25 to 35 feet (intermediate-depth wells) and 40 to 60 

feet (deep wells)(Figure 9).  The individual wells will discharge to the Flow Monitoring Station, 

located at the southeast corner of the Navy property where flow, vacuum, and soil gas quality can 

be measured (Figure 10).  The flow will be combined at this location and discharged to the 

Treatment Building, located approximately 1,300 feet west.  Within the Treatment Building (Figure 

11), the extracted soil vapor with flow through a 1,000 gallon Moisture Separator to remove 

condensate.  Two blowers (one operating and one auxiliary), each rated for 600 cubic feet per 

minute (CFM) will be used to convey the extracted soil vapor.  The discharge from the blowers 

will be conveyed to a single stage 5,000 granular activated carbon unit and be vented to the 

atmosphere via a discharge stack.  Use of granular activated carbon for off gas treatment is 

anticipated to be required for the first year of operation.  After one year of operation, the granular 

activated carbon unit may be removed.  The effectiveness of the soil vapor extraction system in 

containing contaminated soil vapor and remediating contaminated soil vapor location east of Site 

1 will be evaluated by soil vapor pressure monitors located in the residential neighborhood 

(Figure 8).   

 
2.2 SOIL VAPOR EXTRACTION WELLS AND FLOW MONITORING STATION 

 

Reference: Figures 7 – Process Flow Schematic, Figure 8 – Proposed SVE Containment Well 

Location Map, Figure 9 – Proposed SVE Containment Wells Cross Section, and Figure 12 – Well 

Details.   
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Design Basis 

 

The design basis for the extraction wells was developed using the pilot scale testing conducted in 

January 2009, see Section 1.4 and Appendix D.  The system will be designed for continuous 

operation for up to four years.     

 

Description 
 

Twelve soil vapor extraction wells (SVE-101I and -101D to -106I and -106D) will be used to 

extract soil vapors from screen depths of 25 to 35 feet bgs (intermediate-depth) to 40 to 60 feet 

bgs (deep).  Groundwater is present at a depth of approximately 50 feet bgs; therefore, the deep 

soil vapor extraction wells can also function as groundwater monitoring wells.   Soil vapor 

extraction wells SVE-101I and 101D were installed in January 2009, but have not been 

completed or developed.  The other soil vapor extraction wells will be installed as part of this 

project.   

 

Construction and operation details for the soil vapor extraction wells are summarized as follows.    

 

Parameter Intermediate-Depth Wells Deep Wells 
Number 6, including one existing 6, including one existing 
Vacuum 4 inches water column 4 to 20 inches water column 
Flow Rate 50 CFM 50 CFM 
Well Depth  35 feet bgs 60 feet bgs 
Screening Interval 25 to 35 feet bgs 40 to 60 bgs 
Screen 2 inch, 20 slot, PVC 2 inch, 20 slot, PVC 
Riser 2 inch, schedule 40 PVC 2 inch, schedule 40 PVC 
Sand Pack No. 2 sand, to one foot above 

the well screen.  A fine sand 
layer may also be placed above 

the sand and below the seal   

No. 2 sand, to one foot above 
the well screen.  A fine sand 

layer may also be placed above 
the sand and below the seal   

Bentonite Seal Minimum 2 feet Minimum 2 feet 
Boring Grout Bentonite/cement to 4 feet bgs Bentonite/cement to 4 feet bgs 
Well finish Leak tight threaded well cap 

and lockable stick up steel 
casing, grouted to 4 feet bgs 

Leak tight threaded well cap 
and lockable stick up steel 

casing, grouted to 4 feet bgs 
     bgs – below ground surface 

PVC – polyvinyl chloride 
 
Each well will include a dedicated 2-inch buried schedule 40 PVC pipe to convey extracted soil 

vapors to the Flow Monitoring Station to be located in the southeast corner of NWIRP Property, 

approximately 20 feet south of Site 1.   
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Within the Flow Monitoring Station, the individual wells discharges will be equipped with a flow 

control valve and flow and vacuum monitoring port.  Discharges from the individual soil vapor 

extraction wells will be combined into a 10-inch schedule 40 PVC header for flow conveyance to 

the Treatment Building located at Site 4.  Flow and vacuum measurements will be conducted with 

a portable flow meter and vacuum gauge.  Once the individual extraction well flow rates are 

established, only minor modifications are anticipated during operation.  The 10-inch header will 

be equipped with a 10-inch air bleed line to allow flushing of condensate that may accumulate in 

the conveyance line to the Treatment Building.   

 

The Flow Monitoring Station is anticipated to be a small unheated pre-fabricated metal shed with 

limited ventilation and located on a concrete slab and footer.  2-Inch piping from the SVE wells 

will enter the shed from the north and a 10-inch pipe will exit the building to the west.   Above 

ground piping shall be insulated.  If required during winter operation, a portable propane heater 

may be used to prevent condensate in the interior piping from freezing.  The 10-inch pipe will be 

buried below the frost line.  The exact route will be determined in the field based on utilities, but is 

be maintained a minimum of 4 feet on Navy property.  A fence is currently located on top of the 

anticipated route.  This fence will not have to be replaced.   

 
The piping will be buried below the frost line, approximately 4 feet deep bgs.  The piping shall be 

placed in a well graded sand from an off site source.  Excavated soils from the trench may be 

considered for reuse for the remainder of excavation.  Chemical test results from soils in the area 

along the eastern border of Site 1 are provided in Appendix C.  The quality of the soil from the 

Flow Monitoring Station to the Treatment Building is unknown, but there have been no identified 

releases of hazardous materials in this area.  Unless there is evidence of contamination during 

excavation of the piping trench (i.e., elevated photoioniziation detector readings, odors, staining, 

or debris, excess soil from the excavation can be used to regrade the area.    

 

Operation and Controls 
 

During the initial startup of the SVE Containment System, the control valves and flow ports 

located at the Flow Monitoring Station will be used to establish the flow rates for each well.  After 

the initial startup, the flow rates will be measured quarterly, and adjusted as needed to maintain 

target flow rates.  Individual well flow rates may also be modified as needed to enhance vacuums 

in the area east of Site 1 (e.g., provide more flow from the southeast corner of Site 1).  Based on 

the pilot scale testing in January 2009 and historical operation of the full scale AS/SVE system 

most of the intermediate-depth and deep soil vapor extraction wells are anticipated to yield 50 

CFM at a vacuum of approximately 4 inches of water column.  Deep extraction wells located near 
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the southeast corner of Site 1 may require approximately 20 inches of water column to achieve 

this flow rate.     

 

The flow ports can also be used to collect soil vapor samples and measure vacuums at each well.   

Sampling of the soil vapors is anticipated to be quarterly for the first year and then annually for 

the duration of the operation.   

 

2.3 1000-GALLON MOISTURE SEPARATOR 

 
Reference: Figures 7 – Process Flow Schematic, Figure 10 – Piping Layout, and Figure 11 – 

Treatment Building Layout.    

 
Design Basis 
 

A Moisture Separator will be installed in the Treatment Building to remove free water that may be 

collected by the soil vapor extraction wells or form in the conveyance piping.  Since most of the 

piping will be buried, the formation of condensate in the piping is not expected to be significant, 

with less than 100 gallons collected on a monthly basis from December to April.  During other 

months, and in particular during the summer and fall when the ambient air temperature is typically 

greater than the soil and groundwater temperature, there is expected to be a net evaporation of 

water from the piping and Moisture Separator.  If required, condensate will be removed on a 

periodic basis, tested, and disposed off site.    

 

Description 
 

One 1,000-gallon Moisture Separator tank will be installed in the Treatment Building.  This tank 

will be anchored to the existing floor.  Approximate tank dimensions are 5 feet in diameter and 7 

feet high.  It will be constructed of carbon steel and have interior and exterior coating to control 

corrosion.  The soil vapor inlet to the tank will be at an angle to create a vortex within the tank to 

promote knockout of free water.  The discharge from the tank will be from the top center.  The 

tank will also be equipped with a top mounted, gasketed, inspection port, two-inch bottom 

sidewall drain, and a sight glass to indicate water level.  The tank will normally operate under a 

maximum vacuum of 40 inches of water gauge.  A vacuum relief valve located on the suction 

piping to the blowers will be used to control excessive vacuum on the tank.   
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Operation and Controls 
 

Under normal operation, the Moisture Separator will operate as a flow through vessel.  A sight 

glass will be used to allow visual determination of the buildup of condensate in the tank.  In 

addition, a moisture switch will be located in the tank and interlocked to the blower to stop system 

operation in the event that a high condensate level occurs in the tank.  If the tank requires to be 

drained, a portable pump will be lowered into the tank and the condensate pumped into either 55-

gallon drums for temporary storage or directly into a truck for off site transportation and disposal.  

Under normal operation, it is expected that condensate will accumulate during winter operation 

and evaporate during summer operation.  If off site disposal of the condensate is required, VOCs 

in the condensate can be purged by closing the valves to the SVE wells and opening the air bleed 

valve in the Flow Monitoring Station for a period of time before sampling and transfer (e.g., 

overnight).    

 

2.4 BLOWERS 
 

Reference: Figures 7 – Process Flow Schematic, Figure 10 – Piping Layout, and Figure 11 – 

Treatment Building Layout.    

 
Design Basis 
 

One blower will normally be used to extract a total of 600 CFM, with a suction vacuum and 

discharge pressure of 29 and 5 inches of water column, respectively.  The 600 CFM is based on 

the 12 operating extraction wells each producing an average of 50 CFM.  The pressure 

requirements are based on a sum of pressure losses as follows. 

 

 SVE Well operating vacuum:    4 to 20 inches water column 

 2-inch SVE piping to Monitoring Station:  1 to 5 inches water column 

 10-inch Header to Treatment Building:  2 inches water column 

 Moisture Separator:    2 inches water column 

 Vapor Phase Carbon Unit:   3 inches water column 

 8-inch Discharge Piping    2 inches water column    

 Total net pressure across blower: 34 inches water column     

 

A second blower will be provided to supplement the first blower in the event that a higher flow (up 

to 1,000 CFM) is required to achieve the targeted capture zone.  If required, the second blower 

would likely need to operate during hot and dry conditions in the summer during which surface 

infiltration will be the greatest.   
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Description 
 
Two radial bladed pressure steel blowers will be procured and installed to extract contaminated 

soil vapors from the Soil Vapor Extraction wells.  Under normal operation, the blower will transfer 

600 CFM of soil vapor under a vacuum of 29 inches water column and a temperature of 60 

degrees Fahrenheit and a discharge pressure of 5 inches of water column.   The motor will be a 

480 volt, 3-phase, and 7.5 horsepower.   The Blowers will be located in the Treatment Building 

and anchored to the existing floor with adequate vibration suppression.     

 

The blowers shall be equipped with a general coarse filter to prevent debris and sand from 

entering the blowers and Vapor Phase Carbon Unit.   

 

Operation and Controls 
 

Each blower will operate via an On-Off switch  Hand Switch (HS).  In the On position, the blower 

will be interlocked with the flowing sensors.   

 

• MS – Moisture switch located in the Moisture Separator to stop blower operation in the 

event of high water level.   

• PS – Pressure switch located on the discharge to the Blowers to stop blower operation in 

the event of a high discharge pressure, indicating blockage of the Vapor Phase Carbon 

Unit.   

• A pressure relief valve will be located on the suction to the blower to allow air flow in the 

event that the suction piping or filter become restricted.   

• A flow totalizer will be located on the blower discharge to measure and record total soil 

vapor flow through the system.     

 

2.5 VAPOR PHASE CARBON UNIT 
 

Reference: Figures 7 – Process Flow Schematic, Figure 10 – Piping Layout, and Figure 11 – 

Treatment Building Layout.    

 

Design Basis  
 

Vapor phase granular activated carbon will be used to treat extracted soil gas prior to discharge 

to the atmosphere, see Section 3.0 – Permitting Requirements.  The vapor phase treatment is 

designed to handle an average flow rate of 600 CFM with a pressure drop of 3 inches of water 

column and a maximum flow rate of 1,000 CFM with a pressure drop of 5 inches of water column, 
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see Appendix D for a typical pressure drop curve for Vapor Phase Carbon Unit.  In addition, if 

needed, the vapor phase treatment system should contain sufficient carbon to allow reasonable 

time between change outs (greater than 6 months).   

 

During the first year, approximately 809 pounds of TCE and 406 pounds of TCA are estimated to 

be extracted from the soil vapor extraction wells.  The adsorption efficiency of the carbon is 

dependent on the vapor phase concentration.  At the estimated initial concentration for TCE and 

TCA, the calculated carbon usage rates are 5.5 to 1 and 4.8 to 1 (pounds of carbon per pound of 

chemical), respectively.  Based on these estimates, the 3,200 pounds of carbon would be used in 

the first six months of operation.  Therefore, provide a 5,000-pound single-stage Vapor Phase 

Carbon Unit.  Treatment may be required for approximately one year of operation, after which, 

the influent VOC concentrations may decrease to a level in which treatment is no longer required, 

see Section 3.0.   

 

In calculating carbon usage rates, there are several offsetting factors to be considered.  One 

factor is that the carbon to chemical adsorption ratios are based on air at 40 percent relatively 

humidity and 77 degrees Fahrenheit.  The actual temperature of the gas is expected to be less 

than 77 degrees, which will increase the carbon adsorption efficiency.  However, the actual 

relative humidity of the soil gas will be greater than 40 percent and may approach 100 percent 

during winter operation, and decrease the carbon adsorption efficiency.  The second factor is that 

the concentrations of VOCs in the extracted soil vapors are expected to decrease over time.  The 

decrease in VOC concentrations will correspond to decreased carbon consumption.  

 
Description 
 

A single 5,000-pound vapor phase granular activated Vapor Phase Carbon Unit will be used to 

treat the off gas prior to discharge.  Approximate dimensions of this unit are 6 feet in diameter by 

8 feet high.   

 

Operation and Controls 
 

Under normal operation the unit will operate as a flow through unit.  A pressure switch located 

between the blowers and Vapor Phase Carbon Unit will be used to stop operation of the blowers 

in the event that flow through the Vapor Phase Carbon Unit becomes restricted.  Sample ports 

are to be located on the inlet and outlet of the unit to allow sample collection for chemical 

analysis.  On a monthly basis, the efficiency of the Vapor Phase Carbon Unit should be evaluated 
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using a photoionization detector.  On a quarterly basis for the first year and then annually 

thereafter, samples should be collected and analyzed for TO-15 VOCs.   

 

Based on photoionization detector readings, if the influent VOC concentration is greater than 10 

parts per million, the Vapor Phase Carbon Unit should achieve a minimum removal efficiency of 

80 percent.  Based on TO-15 analysis, if TCE, PCE, or TCA concentrations in the influent exceed 

10,000 µg/m3, the Vapor Phase Carbon Unit should achieve a minimum removal efficiency of 90 

percent or 1,000 µg/m3 for that chemical, which ever is greater.  For chemicals at concentrations 

less than 1,000 µg/m3, removal is not required.  Additional detail is provided in Section 3.0 – 

Permitting Requirements.  

 

Change out of the carbon should be considered when the removal efficiency decreases to 80 or 

90 percent as described above, especially if carbon saturation is achieved in less than 6 months.  

When carbon saturation does occur, the concentration of untreated soil vapors should be 

evaluated using the DAR-1 procedure (Appendix E) and a determination made as to whether 

continuing treatment of the extracted soil vapors is required.   

 

2.6 SOIL VAPOR PRESSURE MONITORS 
 
Reference: Figures 7 – Process Flow Schematic, Figure 8 – Proposed SVE Containment Well 

Location Map, Figure 9 – Proposed SVE Containment Wells Cross Section, and Figure 12 – Well 

Details.   

 

Design Basis 

 

The purpose of the soil vapor pressure monitors is to confirm the capture of contaminated soil 

vapors in the area east of Site 1.  The soil vapor pressure monitors are located near the boundary 

of the estimated isoconcentration contour of 250 µg/m3 for TCE.  The monitors will be installed to 

a total depth of approximately 10 feet, 25 feet, and 42 feet, with two-foot screen intervals.  These 

depths correspond to the approximate depths of basement slabs within houses, the intermediate-

depth soil vapor extraction wells, and the deep soil vapor extraction wells, respectively.   

 

Description 
 

Twelve soil vapor pressure monitors (SVPM-2002-S, I, and D, -2003S and I, -2004I and D, and -

2007I and D, and SVPM 11S, 12, and 12S) will be used to monitor vacuums in the area east of 

Site 1 and along the Site 1 fence line.  The soil vapor pressure monitors are screened at depths 

of 8 to 10 feet bgs (shallow), 23 to 25 feet bgs (intermediate-depth), and approximately 40 to 50 
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feet bgs.  Groundwater is present at a depth of approximately 50 feet bgs.  Soil vapor pressure 

monitors SVPM-2002S, I, and D, -2003S and I, and -2007I and D were installed in January 2009 

using a direct push technology and temporary abandoned in February 2009 by filling the well with 

No. 2 sand, capping the well, and covering the monitor with soil.  These monitors can be re-

developed by removing the sand and installing a permanent flush mount casing.  Soil vapor 

pressure monitors SVPM-2004I and D will need to be installed.  The new wells can be installed 

using either a hollow stem auger and finishing them similar to a SVE well or direct push and 

finishing them similar to the existing monitors.   The monitors will include a sealed cap, valve, and 

threaded sample port to measure pressure.   

 

Operation and Monitoring  
 

Pressure readings will be obtained using a portable pressure gauge accurate to 0.01 inches of 

water column.  A sustained vacuum of 0.01 inch of water column or greater is a positive indication 

of soil vapor capture at that point.   In addition, since under an operating SVE system, the source 

of the soil vapor is the atmosphere at ground surface, a confirmed vacuum at the intermediate-

depth can be used as an indication that shallower soil vapors are being captured, even if the 

capture cannot be confirmed with a pressure meter.   

 

Soil vapor pressure monitor readings will be obtained during startup and monthly during 

operation.   The data will be used to ensure capture, and if needed, adjust of flow rates from the 

SVE wells to optimize capture of contaminated soil vapor.   

 

The effects of winter operation (frozen ground and snow cover) and the residential subslab 

depressurization systems conditions must be considered in evaluating the data.  In particular, the 

schedule estimate for achieving the Remedial Objectives (two years) was in part based on the 

need to operate the system through two winters in order to fully purge the offsite soil vapors.  

Winter conditions, by acting as a low permeable cap will extend the influence of SVE wells.  Also, 

the subslab depressurization systems may cause measureable vacuums in the off site pressure 

monitors.   

 
2.7 SOIL VAPOR EXTRACTION SYSTEM COMPLETION 
 

The soil vapor containment system will be shut down when the following conditions have been 

achieved.   
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1. Under non-operating, winter conditions, offsite subslab and soil vapor pressure monitor 

concentrations are less than 50 µg/m3 for TCA and PCE and 25 µg/m3 for TCE.  

Measurements should be conducted when the SVE Containment System has been off for 

a period of at least one week.   

2. Under non-operating, winter conditions, onsite soil vapor pressure monitor concentrations 

are less than 500 µg/m3 for TCA and PCE and 125 µg/m3 for TCE.  Measurements 

should be conducted when the SVE Containment System has been off for a period of at 

least one week.   

3. If conditions 1 and 2 are achieved, the system may operate longer with reduced 

monitoring if more than one pound per day of total VOCs are being removed 

 

2.8 OTHER CONSIDERATIONS 
 

General construction practices and other factors to be considered during construction and 

operation of the SVE Containment System are as follows.  

 

1. Electrical power is only available at the NWIRP Bethpage in the area of the proposed 

Treatment Building.  This power was installed in 2008 and is believed to be adequate to 

supply the needs of this project.  The adequacy of the existing power supply needs to be 

determined.  There is no power available in the area of Site 1.  The components of the 

system at and near Site 1 should be constructed to operate without electrical power.      

2. The proposed Treatment Building is unheated and lacks sufficient lighting.  Building heat 

and an upgrade of the existing lighting is required.   

3. The building does not have ventilation.  The building should be modified to include 

mechanical ventilation to remove excess heat from operation of the blowers.   
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3.0 PERMITTING REQUIREMENTS 
 

The system construction and operation are being conducted under the State Inactive Hazardous 

Waste Program.  As such, permits are not required for onsite activities.  However, the substantive 

requirements of an air discharge permit must be complied with and a letter from the state 

approving the action and operation of the system is required.  A screening level evaluation to 

satisfy the substantive requirement of an air discharge permit is presented in Appendix E and 

summarized below.   

 

Parameter Initial Concentration of 
Extracted Soil Vapor (µg/m3) 

Estimated Discharge 
Requirement (µg/m3)1 

Trichloroethene 41,100 8,900 
Tetrachloroethene 381 17,000 
1,1,1-Trichloroethane 20,600 Greater than 20,000 
 

1. Concentration is based on a flow of 600 CFM, with estimated discharge requirements 
calculated from the inputted initial concentration of extracted soil vapor data to achieve 
air quality requirements, see Appendix E.  Stack height is 30 feet and the property line is 
assumed to be 100 feet.     

 
 
Town of Oyster Bay road opening permits, including fees, will be required for installing and 

redeveloping soil vapor pressure monitors in the area east of Site 1. 

 

During construction, soil trenches and soil borings will generate some waste.  Based on existing 

data, none of the excavated soil is expected to be classified as a hazardous waste.  Excavated 

soil can be screened as indicated in Section 2.2 and handled appropriately.  Offsite soils must be 

brought on site, characterized, and disposed of off site.  Condensate, if generated, should be 

handled as indicated in Section 2.3.   

 



4.0 SCHEDULE 
 
 

The estimated construction and startup schedule is presented as follows.   

 

 

 

Activity Schedule 

Removal Action Work Plan 05/15 to 06/30/09 
Construction 08/15 to 11/15/09 
Startup 11/15 to 12/30/09 

 

The schedule assumes an award date of May 15, 2009 and that a courtesy copy of the Removal Action 

Work Plan will be submitted to New York State Department of Environmental Conservation.  The state will 

be provided with a 30-day review period. 
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TABLE 1-1
SOIL VAPOR CONCENTRATIONS

SOIL VAPOR EXTRACTION CONTAINMENT SYSTEM
SITE 1 - FORMER DRUM MARSHALLING AREA

NWIRP BETHPAGE, NEW YORK

Chemical of Concern     Concentration Range (µg/m3)1 Mean Mass Loading - 
Minimum Maximum Concentration 

(µg/m3)
Initial (lb/yr)

Trichloroethene ND 180,000 41,128 809
Tetrachloroethene ND 1,200 381 8
1,1,1-Trichloroethene ND 90,000 20,634 406

1.  BPS1-SG1001 to -SG1004 (Depths of 20 and 45 feet), SVPM12, and SVPM12S (TtNUS, 2008 and 2009)
ND - Not detected
µg/m3 - micrograms per cubic meter
lb/yr - pounds per year



TABLE 1-2 
RESULTS OF JANUARY 2009 SOIL VAPOR EXTRACTION PILOT-SCALE TESTING 

SOIL VAPOR EXTRACTION CONTAINMENT SYSTEM 
SITE 1 – FORMER DRUM MARSHALLING AREA 

NWIRP BETHPAGE, NEW YORK 
 

 Pressure Maximum  Estimated Capture Zone (feet)1

Test No/ Well Flow 
Rate (CFM) 

At SVPM 2002 
(In WC)2

Measured 
Effect (feet)3

Intermediate- 
Depth4

Deep4

1. SVE1001I (0),  
    SVE1001D (20) -0.02 82 82 48 

2. SVE1001I (0) 
    SVE1001D (51) -0.04 82 82 82 

3. SVE1001I (20) 
    SVE1001D (51) -0.06 238 161 238 

4. SVE1001I (44) 
    SVE1001D (52) -0.13 238 230 300 

 

1. For Tests 1, 2, and 3, there was not enough data points demonstrating confirmed 
measurable vacuums to calculate the capture zone.  As a result, the most distant soil 
vapor pressure monitor that had a demonstrated measurable vacuum (0.01 Inches WC) 
was used to establish the estimated capture zone.   

2. SVPM 2002 is located 82 feet east of the soil vapor extraction wells in the residential 
neighborhood and is located within approximately 30 feet of one of the houses targeted 
for subslab depressurization.  Vacuums achieved at this location provide an indication of 
the effects that the SVE Containment System will have on the subslab depressurization 
units.  The subslab depressurization units are being sized to obtain a minimum vacuum 
of 0.025 inches water column under the basement slab at a depth of approximately 6 feet 
bgs.   “-“ indicates a vacuum.     

3. The maximum measured effect corresponds to the distance in which a vacuum could be 
confirmed.  A soil vapor pressure monitor at a distance of 270 feet showed evidence of a 
measurable vacuum under Test 4, but because of the short duration of the test and a 
series of weather systems that moved through the area, a vacuum could not be 
confirmed.   

4. Intermediate-depth and deep zones correspond to approximately average depths of 
approximately 25 and 45 feet bgs, respectively.   

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

FIGURES 



























 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX A 
 

SITE PHOTOS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 
Site 1 - Eastern Fence Line, looking southeast – Location of SVE Wells 
 
 

 
 
Site 1 - Eastern Fence Line, looking southeast – Location of SVE Wells 

A-1



 

 
 
Site 1 - Eastern Fence Line, looking southeast – Location of SVE Wells 
 
 

 
 
Site 1 -  Windrow and Fence Line in Background, looking east.   
 

A-2



 
 
Site 1 – Southeast Corner of Site in left middle, looking east 
 
 

 
 
 
Site 4 -Proposed Treatment Building, looking south 

A-3



 
 
 
Site 4 – Proposed Treatment Building, looking northwest  
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APPENDIX B 
 
 

SOIL BORING LOGS  
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APPENDIX D 
 

PILOT-SCALE TEST RESULTS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Well ID Distance from BPS1-
SVE 101 (ft)

1st Vacuum Reading 
(in. of H20)

1st Adjusted 
Vacuum Reading 

(in. of H20)

2nd Vacuum Reading 
(in. of H20)

2nd Adjusted 
Vacuum Reading 

(in. of H20)

Average Vacuum 
Reading (in. of H20)

SVPM 12S 48 0 -0.01 0 0 -0.005
BPS1-PZ2002I 82 0.02 0.01 0.02 0.02 0.015
SVPM 11S 161 0.02 0.01 -0.01 -0.01 0
BPS1-PZ2003I 238 -0.01 -0.02 0 0 -0.01
BPS1-PZ2007I 270 0.01 0

Well ID Distance from BPS1-
SVE 101 (ft)

1st Vacuum Reading 
(in. of H20)

1st Adjusted 
Vacuum Reading 

(in. of H20)

2nd Vacuum Reading 
(in. of H20)

2nd Adjusted 
Vacuum Reading 

(in. of H20)

Average Vacuum 
Reading (in. of H20)

EW-1 44 0.03 0.02 0.01 0.01 0.015
SVPM 12 48 0.07 0.06 0 0 0.03
BPS1-PZ2002D 82 0.01 0.03 0 0 0.015
BPS1-MW1 92 0.02 0.02 0 0 0.01
EW-5 119 0 -0.01 0 0 -0.005
SVPM 11 161 0 -0.01 0 0 -0.005
BPS1-PZ2003D 238 -0.02 -0.03 0 0 -0.015
BPS1-PZ2007D 270 0.01 0

Notes:
Vacuum values showed as positive number

Test No. 1                                                                                                                
Flow Rate BPS1-SVE101D: 20 CFM

Deep

Intermediate

D
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Well ID Distance from BPS1-
SVE 101 (ft)

1st Vacuum Reading 
(in. of H20)

1st Adjusted 
Vacuum Reading 

(in. of H20)

2nd Vacuum Reading 
(in. of H20)

2nd Adjusted 
Vacuum Reading 

(in. of H20)

Average Vacuum 
Reading (in. of H20)

BPS1-PZ2002I 93 0.02 0.01 0.02 0.02 0.015
SVPM 11S 161 0.02 0.01 -0.01 -0.01 0
BPS1-PZ2007I 270 0.01 0

Well ID Distance from BPS1-
SVE 101 (ft)

1st Vacuum Reading 
(in. of H20)

1st Adjusted 
Vacuum Reading 

(in. of H20)

2nd Vacuum Reading 
(in. of H20)

2nd Adjusted 
Vacuum Reading 

(in. of H20)

Average Vacuum 
Reading (in. of H20)

EW-1 44 0.03 0.02 0.01 0.01 0.015
SVPM 12 48 0.07 0.06 0 0 0.03
BPS1-PZ2002D 82 0.01 0 0 0 0
BPS1-MW1 92 0.02 0.01 0 0 0.005
BPS1-PZ2007D 270 0.01 0

Notes:
Vacuum values showed as positive number

Intermediate

Deep

Adjusted Test No. 1                                                                                                         
Flow Rate BPS1-SVE101D: 20 CFM
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Test No. 1 
 Flow Rate BPS1-SVE101D: 20 CFM 

0

0.005

0.01

0.015

0.02

0.025

0.03

0.035

0.04

0 50 100 150 200 250

Distance from BPS1-SVE 101 (ft)

Va
cu

um
 R

ea
di

ng

I-Piezometers D-Piezometers

D
-3



Well ID Distance from 
BPS1-SVE 101 (ft)

1st Vacuum 
Reading (in. of H20)

1st Adjusted 
Vacuum Reading 

(in. of H20)

2nd Vacuum 
Reading (in. of H20)

2nd Adjusted 
Vacuum Reading 

(in. of H20)

Average Vacuum 
Reading (in. of H20)

SVPM 12S 48 -0.01 0.01 0.01 0.01 0.01
BPS1-PZ2002I 82 0 0.02 0.04 0.04 0.03
SVPM 11S 161 -0.02 0 0 0 0
BPS1-PZ2003I 238 -0.03 -0.01 -0.02 -0.02 -0.015
BPS1-PZ2007I 270 -0.02 0

Well ID Distance from 
BPS1-SVE 101 (ft)

1st Vacuum 
Reading (in. of H20)

1st Adjusted 
Vacuum Reading 

(in. of H20)

2nd Vacuum 
Reading (in. of H20)

2nd Adjusted 
Vacuum Reading 

(in. of H20)

Average Vacuum 
Reading (in. of H20)

EW-1 44 0 0.03 0.03 0.03 0.03
SVPM 12 48 -0.01 0.02 0 0 0.01
BPS1-PZ2002D 82 0.01 0.05 0.03 0.04 0.045
BPS1-MW1 92 -0.06 -0.06 -0.03 -0.03 -0.045
EW-5 119 -0.08 -0.05 -0.01 -0.01 -0.03
SVPM 11 161 0 0.03 0 0 0.015
BPS1-PZ2003D 238 -0.04 -0.01 -0.01 -0.01 -0.01
BPS1-PZ2007D 270 -0.03 0

Notes:
Vacuum values showed as positive number

Test No. 2                                          
Flow Rate BPS1-SVE101D: 41-61 CFM

Intermediate

Deep

D
-4



Well ID Distance from 
BPS1-SVE 101 (ft)

1st Vacuum 
Reading (in. of H20)

1st Adjusted 
Vacuum Reading 

(in. of H20)

2nd Vacuum 
Reading (in. of H20)

2nd Adjusted 
Vacuum Reading 

(in. of H20)

Average Vacuum 
Reading (in. of H20)

SVPM 12S 48 -0.01 0.01 0.01 0.01 0.01
BPS1-PZ2002I 82 0 0.02 0.04 0.04 0.03
BPS1-PZ2007I 270 -0.02 0

Well ID Distance from 
BPS1-SVE 101 (ft)

1st Vacuum 
Reading (in. of H20)

1st Adjusted 
Vacuum Reading 

(in. of H20)

2nd Vacuum 
Reading (in. of H20)

2nd Adjusted 
Vacuum Reading 

(in. of H20)

Average Vacuum 
Reading (in. of H20)

EW-1 44 0 0.03 0.03 0.03 0.03
SVPM 12 48 -0.01 0.02 0 0 0.01

BPS1-PZ2002D 82 0.01 0.04 0.03 0.03 0.035
SVPM 11 161 0 0.03 0 0 0.015

BPS1-PZ2007D 270 -0.03 0

Notes:
Vacuum values showed as positive number

Intermediate

Deep

Adjusted Test No. 2                                   
Flow Rate BPS1-SVE101D: 41-61 CFM
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Test No. 2 
Flow Rate BPS1-SVE101D: 41-61 CFM
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Well ID Distance from BPS1-
SVE 101 (ft)

1st Vacuum 
Reading (in. of H20)

1st Adjusted 
Vacuum Reading 

(in. of H20)

2nd Vacuum Reading 
(in. of H20)

2nd Adjusted 
Vacuum Reading 

(in. of H20)

Average Vacuum 
Reading (in. of H20)

SVPM 12S 48 0 -0.01 0.02 0.03 0.01
BPS1-PZ2002I 82 0.03 0.02 0.06 0.07 0.045
SVPM 11S 161 0.01 0 0 0.01 0.005
BPS1-PZ2003I 238 0.01 0 -0.03 -0.02 -0.01
BPS1-PZ2007I 270 0.01 -0.01

Well ID Distance from BPS1-
SVE 101 (ft)

1st Vacuum 
Reading (in. of H20)

1st Adjusted 
Vacuum Reading 

(in. of H20)

2nd Vacuum Reading 
(in. of H20)

2nd Adjusted 
Vacuum Reading 

(in. of H20)

Average Vacuum 
Reading (in. of H20)

EW-1 44 0.07 0.06 0.07 0.09 0.075
SVPM 12 48 0.03 0.02 0.04 0.06 0.04
BPS1-PZ2002D 82 0.04 0.02 0.05 0.02 0.02
BPS1-MW1 92 -0.01 -0.01 0 0 -0.005
EW-5 119 0.05 0.04 0.02 0.04 0.04
SVPM 11 161 0 -0.01 0 0.02 0.005
BPS1-PZ2003D 238 0.02 0.01 0.03 0.05 0.03
BPS1-PZ2007D 270 0.01 -0.02

Notes:
Vacuum values showed as positive number

Intermediate

Deep

Test No. 3                                                                                                             
Flow Rate BPS1-SVE101D: 41-61 CFM                                                                                     

Flow Rate BPS1-SVE101I: 20 CFM
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Well ID Distance from BPS1-
SVE 101 (ft)

1st Vacuum 
Reading (in. of H20)

1st Adjusted 
Vacuum Reading 

(in. of H20)

2nd Vacuum Reading 
(in. of H20)

2nd Adjusted 
Vacuum Reading 

(in. of H20)

Average Vacuum 
Reading (in. of H20)

SVPM 12S 48 0 -0.01 0.02 0.03 0.01
BPS1-PZ2002I 82 0.03 0.02 0.06 0.07 0.045
SVPM 11S 161 0.01 0 0 0.01 0.005
BPS1-PZ2007I 270 0.01 -0.01

Well ID Distance from BPS1-
SVE 101 (ft)

1st Vacuum 
Reading (in. of H20)

1st Adjusted 
Vacuum Reading 

(in. of H20)

2nd Vacuum Reading 
(in. of H20)

2nd Adjusted 
Vacuum Reading 

(in. of H20)

Average Vacuum 
Reading (in. of H20)

EW-1 44 0.07 0.06 0.07 0.09 0.075
SVPM 12 48 0.03 0.02 0.04 0.06 0.04
BPS1-PZ2002D 82 0.04 0.03 0.05 0.07 0.05
EW-5 119 0.05 0.04 0.02 0.04 0.04
SVPM 11 161 0 -0.01 0 0.02 0.005
BPS1-PZ2003D 238 0.02 0.01 0.03 0.05 0.03
BPS1-PZ2007D 270 0.01 -0.02

Notes:
Vacuum values showed as positive number

Deep

Intermediate

Adjusted Test No. 3                                                                                                     
Flow Rate BPS1-SVE101D: 41-61 CFM                                                                                     

Flow Rate BPS1-SVE101I: 20 CFM
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Test No. 3 
Flow Rate BPS1-SVE101D: 41-61 CFM

Flow Rate BPS1-SVE101I: 20 CFM
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Well ID Distance from BPS1-
SVE 101 (ft)

1st Vacuum Reading 
(in. of H20)

1st Adjusted 
Vacuum Reading 

(in. of H20)

2nd Vacuum 
Reading (in. of H20)

2nd Adjusted 
Vacuum Reading 

(in. of H20)

Average Vacuum 
Reading (in. of H20)

SVPM 12S 48 0.1 0.1 0.09 0.08 0.09
BPS1-PZ2002I 82 0.04 0.04 0.06 0.05 0.045
SVPM 11S 161 0.02 0.02 0.02 0.01 0.015
BPS1-PZ2003I 238 0.02 0.02 0.02 0.01 0.015
BPS1-PZ2007I 270 0 0.01

Well ID Distance from BPS1-
SVE 101 (ft)

1st Vacuum Reading 
(in. of H20)

1st Adjusted 
Vacuum Reading 

(in. of H20)

2nd Vacuum 
Reading (in. of H20)

2nd Adjusted 
Vacuum Reading 

(in. of H20)

Average Vacuum 
Reading (in. of H20)

EW-1 44 0.14 0.13 0.11 0.11 0.12
SVPM 12 48 0.13 0.12 0.12 0.12 0.12
BPS1-PZ2002D 82 0.04 0.03 0.06 0.01 0.02
BPS1-MW1 92 0.08 0.08 0.07 0.07 0.075
EW-5 119 0.05 0.04 0.05 0.05 0.045
SVPM 11 161 0 -0.01 0 0 -0.005
BPS1-PZ2003D 238 0.01 0 0.02 0.02 0.01
BPS1-PZ2007D 270 0.01 0

Notes:
Vacuum values showed as positive number

Intermediate

Deep

Test No. 4                                                                                                            
Flow Rate BPS1-SVE101D: 13-44 CFM                                                                                     
Flow Rate BPS1-SVE101I: 48-55 CFM
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Well ID Distance from BPS1-
SVE 101 (ft)

1st Vacuum Reading 
(in. of H20)

1st Adjusted 
Vacuum Reading 

(in. of H20)

2nd Vacuum 
Reading (in. of H20)

2nd Adjusted 
Vacuum Reading 

(in. of H20)

Average Vacuum 
Reading (in. of H20)

SVPM 12S 48 0.1 0.1 0.09 0.08 0.09
BPS1-PZ2002I 82 0.04 0.04 0.06 0.05 0.045
SVPM 11S 161 0.02 0.02 0.02 0.01 0.015
BPS1-PZ2003I 238 0.02 0.02 0.02 0.01 0.015
BPS1-PZ2007I 270 0 0.01

Well ID Distance from BPS1-
SVE 101 (ft)

1st Vacuum Reading 
(in. of H20)

1st Adjusted 
Vacuum Reading 

(in. of H20)

2nd Vacuum 
Reading (in. of H20)

2nd Adjusted 
Vacuum Reading 

(in. of H20)

Average Vacuum 
Reading (in. of H20)

EW-1 44 0.14 0.13 0.11 0.11 0.12
SVPM 12 48 0.13 0.12 0.12 0.12 0.12
BPS1-PZ2002D 82 0.04 0.03 0.06 0.06 0.045
BPS1-MW1 92 0.08 0.07 0.07 0.07 0.07
EW-5 119 0.05 0.04 0.05 0.05 0.045
BPS1-PZ2003D 238 0.01 0 0.02 0.02 0.01
BPS1-PZ2007D 270 0.01 0

Notes:
Vacuum values showed as positive number

Deep

Intermediate

AdjustedTest No. 4                                                                                                     
Flow Rate BPS1-SVE101D: 13-44 CFM                                                                                     
Flow Rate BPS1-SVE101I: 48-55 CFM
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Test No. 4 
Flow Rate BPS1-SVE101D: 13-44 CFM
Flow Rate BPS1-SVE101I: 48-55 CFM
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Flow Rate (CFM) Int, 48 feet Int, 82 feet Int, 161 feet Int, 238 feet Int, 270 feet Deep, 44 feet Deep, 48 feet Deep, 82 feetDeep, 92 feetDeep, 119 feeDeep, 238 feetDeep, 270 feet
Test 1 - 20 CFM, Deep only 0.00 0.01 0.01 0.00 0.00 0.02 0.02 0.00 0.00 0.00 0.00 0.00
Test 2 - 51 CFM, Deep only 0.01 0.04 0.00 0.00 0.00 0.03 0.01 0.03 0.00 0.00 0.00 0.00
Test 3 - 71 CFM, Deep & Int 0.03 0.04 0.00 0.00 0.00 0.09 0.06 0.07 0.00 0.04 0.02 0
Test 4 - 96 CFM, Deep & Int 0.10 0.05 0.02 0.01 0.00 0.13 0.12 0.06 0.07 0.05 0.02 0

SVE Pilot Test Results, NWIRP Bethpage
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Flow Rate (CFM) Int, 48 feet Int, 82 feet Int, 161 feet Int, 238 feet Int, 270 feet
48 82 161 238 270

Test 1 - 20 CFM, Deep only 0.00 0.01 0.00 0.00 0.00
Test 2 - 51 CFM, Deep only 0.01 0.04 0.00 0.00 0.00
Test 3 - 71 CFM, Deep & Int 0.03 0.04 0.00 0.00 0.00
Test 4 - 96 CFM, Deep & Int 0.10 0.05 0.02 0.01 0.00

Intermediate Depth Wells Results, NWIRP Bethpage
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Flow Rate (CFM) Deep, 44 feet Deep, 48 feet Deep, 82 feetDeep, 119 fee Deep, 238 feet Deep, 270 feet
44 48 82 119 238 270

Test 1 - 20 CFM, Deep only 0.02 0.02 0.00 0.00 0.00
Test 2 - 51 CFM, Deep only 0.03 0.01 0.03 0.00 0.00
Test 3 - 71 CFM, Deep & Int 0.09 0.06 0.07 0.04 0.02
Test 4 - 96 CFM, Deep & Int 0.13 0.12 0.06 0.05 0.02

Deep Well Results, NWIRP Bethpage
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Test 4 - 96 CFM, Deep & Int
Flow Rate (CFM) Int, 48 feet Int, 82 feet Int, 161 feet Int, 238 feet Int, 270 feet

Distance 48 82 161 238 270
Actual - 96 CFM -1.00 -1.30 -1.70 -2.00

Forecast - 96 CFM -1.07 -1.24 -1.65 -2.04
Actual - 51 CFM

Forecast - 51 CFM
48 82 161 238 230

Actual - 96 CFM 0.10 0.05 0.02 0.01 0.00
Forecast - 96 CFM 0.0853 0.0572 0.0225 0.0091 0.0100

Actual - 51 CFM
Forecast - 51 CFM

Intermediate Depth Wells, Actual Versus 
Design Rates (100 CFM)
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Flow Rate (CFM) Deep, 44 feet Deep, 48 feet Deep, 82 feetDeep, 119 fee Deep, 238 feet
Distance 44 48 82 119 238 303

Actual - 96 CFM -0.89 -0.92 -1.22 -1.30 -1.70
Forecast - 96 CFM -0.95 -0.97 -1.11 -1.26 -1.74 -2.00

Actual - 51 CFM
Forecast - 51 CFM

44 48 82 119 238 303
Actual - 96 CFM 0.13 0.12 0.06 0.05 0.02

Forecast - 96 CFM 0.111 0.107 0.078 0.055 0.018 0.010
Actual - 51 CFM

Forecast - 51 CFM

Deep Wells, Actual Versus Design Rates (100 CFM)
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