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1. Introduction 

The Watervliet Arsenal (WVA) is a 140-acre government-owned installation under the 
command of the U.S. Army Tank-automotive and Armaments Command (TACOM) 
located in the City of Watervliet, New York.  The WVA is located on the western shore 
of the Hudson River and approximately five miles north of the City of Albany (Figure 1-
1).  The WVA currently manufactures large caliber cannons and mortars. 

The WVA consists of two primary areas: the Main Manufacturing Area (MMA), 
encompassing approximately 125 acres, where manufacturing and administrative 
operations occur, and the Siberia Area (SA), primarily used for the storage of raw and 
hazardous materials, finished goods, and supplies brought from the MMA (Figure 1-2).  
Broadway Street (New York State Route 32) and a six-lane interstate highway (Interstate 
787) are located between the WVA and the Hudson River. 

In accordance with the results and recommendations of the Vapor Intrusion Investigation 
Report, Watervliet Arsenal, Watervliet, New York (Malcolm Pirnie 2008), and subsequent 
discussions and agreements between the WVA, the New York State Department of 
Environmental Conservation (NYSDEC), and the New York State Department of Health 
(NYSDOH), the WVA is implementing Interim Corrective Measures (ICMs) to mitigate 
vapor intrusion impacts at eight buildings within the Main Manufacturing Area of the 
WVA.  The ICMs, which are being conducted in accordance with the Administrative 
Order on Consent between the WVA, the NYSDEC, and the United States Environmental 
Protection Agency (USEPA), will consist of the construction and operation of sub-slab 
depressurization systems (SSDSs) in each building to prevent the intrusion of soil vapors 
containing chlorinated volatile organic compounds (VOCs).  This ICM Work Plan 
presents the design of the SSDS for each of the eight buildings; the operation, 
maintenance, and monitoring requirements for the SSDSs; project reporting 
requirements; and the anticipated schedule for construction and operation of the SSDSs. 
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2. Background and Objective 

2.1. Background 
The WVA performed a vapor intrusion investigation within, and adjacent to, the Main 
Manufacturing Area (MMA) and adjacent to the Siberia Area of the WVA.  This work 
was performed in two phases: November 2007 and February 2008.  The purpose of the 
investigation was to assess whether chlorinated volatile organic compounds (CVOCs) 
were present in the sub-slab soil vapor beneath, and the indoor air within, buildings 
located in the MMA, including those that once contained degreasing operations, as well 
as three off-site private residences along the southeastern WVA property boundary.  The 
evaluation also assessed whether soil vapor at the WVA southern property boundary and 
northern property boundary adjacent to the Siberia Area contained CVOCs.   

A total of 25 buildings in the MMA were sampled during at least one of the two 
investigation phases.  Based on the results of the investigations, no further action is 
required at the off-site residences, the WVA property boundary, and at Buildings 9, 18, 
19, 23, 24, 35, 38, 44, 108, 110, 112, 115, 124, and 126.  Sub-slab VOC concentrations at 
Building 15 will require monitoring of the indoor air, but not corrective measures.  VOCs 
detected in the sub-slab at Buildings 116 and 123 were also in the range where indoor air 
monitoring would be required.  However, since Building 116 is not occupied and 
Building 123 is only periodically used for painting operations, no monitoring will be 
conducted at these buildings.  However, indoor air monitoring will be conducted at 
Buildings 116 and 123 if the use of either building changes in the future.  The buildings 
requiring interim corrective measures are summarized in Table 2-1 below. 

Table 2-1 – Buildings Requiring Soil Vapor Interim Corrective Measures 

Building Impacted Media Target Chlorinated VOCs 
20 Sub-Slab Soil Vapor PCE, TCE, TCA 

21 Sub-Slab Soil Vapor TCE 

22 Sub-Slab Soil Vapor TCE 

25 Indoor Air, Sub-Slab Soil Vapor TCE, TCA 

114 Indoor Air, Sub-Slab Soil Vapor PCE, TCE 

120 Sub-Slab Soil Vapor PCE, Carbon Tetrachloride 

121 Sub-Slab Soil Vapor TCE 

130 Sub-Slab Soil Vapor TCE 
Notes: 
PCE – Tetrachloroethene 
TCE – Trichloroethene 
TCA – 1,1,1-Trichloroethane 
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2.2. ICM Objective 
The objective of the ICM is to prevent exposure to chlorinated VOCs present in the soil 
vapor beneath the affected buildings in accordance with the Guidance for Evaluating Soil 
Vapor Intrusion in the State of New York (NYSDOH 2006).  This will be accomplished 
through the installation and operation of SSDSs in the eight buildings listed in Table 2-1. 
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3. ICM Summary 

The ICM will consist of the installation and operation of SSDSs at each of the eight 
buildings identified in Table 2-1.  Due to the large differences in the size, layout, and use 
of the buildings, the type of, and operational parameters for, the SSDSs varies from 
building to building.  The design of each SSDS was based on the results of pilot testing 
conducted in 2008.  A summary of the pilot testing results, as well as a brief description 
of the SSDS design, for each building is presented below.  Details for the SSDS system 
designs are presented in Section 4. 

3.1. Building 20 
Building 20 is primarily utilized for small-parts manufacturing; however, a mezzanine 
located on the west side of the building is used for office space.  Concentrations of TCE 
(maximum 1,100 µg/m3), TCA (maximum 930 µg/m3), and PCE (maximum 150 µg/m3) 
were detected in the sub-slab soil vapor in the southeastern portion of Building 20.  These 
concentrations fall within the Monitor/Mitigate categories of the guidance matrices 
utilized by the NYSDEC and NYSDOH.  Indoor air guidance values were not exceeded 
in the indoor air samples collected in Building 20. 

3.1.1. Pilot Testing Results 
A pilot test well was installed in the southeast corner of Building 20.  The well was 
constructed and tested in the same manner as previously described in Section 3.1.1.  Field 
pilot test results for Building 20 are summarized in the field test sheets located in 
Appendix A.  The results of the pilot testing indicated that the pilot test well had a radius 
of influence (ROI) of approximately 57 feet at a flow rate of approximately 120 cfm, with 
an applied vacuum pressure of (-)36 in H2O at the well head.  TCE, TCA, and PCE 
concentrations in the effluent air sample collected during the pilot test were 900 µg/m3, 
32 µg/m3, and 280 µg/m3, respectively. 

3.1.2. SSDS System 
The Building 20 SSDS will consist of three extraction points located in the southeastern 
portion of the building, one of which will be the pilot test well.  These wells will be 
connected to an external treatment building containing blowers and control systems 
through overhead piping.  This building will also serve as the treatment system for the 
adjacent Building 25 SSDS (see Section 3.4).  Effluent air treatment will be 
accomplished through the use of granular activated carbon (GAC). 



 
Section 3 

ICM Summary 
 

    

 

Watervliet Arsenal 
Vapor Intrusion Interim Corrective Measures Work Plan 
2118047  

3-2 

 

3.2. Building 21 
Building 21 has multiple uses.  The eastern portion of the first floor was once used as the 
WVA cafeteria, but is now primarily unoccupied space that is used periodically for 
banquets.  The western portion of the first floor is utilized as quarters for military 
personnel.  The basement level, which is only present beneath the western half of the 
building, is used for storage.  Concentrations of TCE (maximum 2,500 µg/m3) and trans-
1,2-Dichloroethene (tDCE) (maximum 5,700 µg/m3) were detected in the sub-slab soil 
vapor beneath the eastern portion of the first floor and beneath the basement in Building 
21.  The highest concentrations were detected beneath the basement.  The detected TCE 
concentrations fall within the Mitigate category of the guidance matrices utilized by the 
NYSDEC and NYSDOH.  Indoor air guidance values were not exceeded in the indoor air 
samples collected in Building 21. 

3.2.1. Pilot Testing Results 
A pilot test well was installed in the basement of Building 21.  The well was constructed 
and tested in the same manner as previously described in Section 3.1.1.  Field pilot test 
results for Building 21 are summarized in the field test sheets located in Appendix A.  
The results of the pilot testing indicated that the pilot test well had a radius of influence 
(ROI) of approximately 30 feet at a flow rate of approximately 27 cfm, with an applied 
vacuum pressure of (-)5 in H2O at the well head.  TCE, cis-1,2-Dichloroethene (cDCE), 
and PCE concentrations in the effluent air sample collected during the pilot test were 480 
µg/m3, 150 µg/m3, and 78 µg/m3, respectively. 

3.2.2. SSDS System 
Two SSDSs will be installed in Building 21, one in the eastern portion of the first floor 
and one in the basement.  The first floor system will be located in the former cafeteria 
seating area and will consist of one extraction point equipped with an in-line fan that will 
be vented to the atmosphere above the roof line.  The basement system will be located in 
the basement portion of the building and will utilize the pilot test well.  This well will be 
connected to an external treatment shed containing a blower and control systems through 
overhead piping in the basement ceiling.  Effluent air treatment for the basement system 
will be accomplished through the use of GAC. 

3.3. Building 22 
Building 22 contains the equipment and living quarters for the WVA Fire Department.  
The eastern portion of the building is used as a garage for emergency vehicles.  The 
western portion of the building is utilized as offices and sleeping quarters for fire 
department personnel.  Similar to the adjacent Building 21, the eastern portion of the 
building has a basement that is used for storage.  Concentrations of TCE (140 µg/m3) and 
PCE (470 µg/m3) were detected in the sub-slab soil vapor beneath the eastern portion of 
the building.  These concentrations fall within the Monitor/Mitigate category of the 
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guidance matrices utilized by the NYSDEC and NYSDOH.  Indoor air guidance values 
were not exceeded in the indoor air samples collected in Building 22. 

3.3.1. Pilot Testing Results 
A pilot test well was installed in the basement of Building 22.  The well was constructed 
and tested in the same manner as previously described in Section 3.1.1.  Field pilot test 
results for Building 22 are summarized in the field test sheets located in Appendix A.  
The results of the pilot testing indicated that the pilot test well had a radius of influence 
(ROI) of approximately 44 feet at a flow rate of approximately 120 cfm, with an applied 
vacuum pressure of (-)6 in H2O at the well head.  TCE and PCE concentrations in the 
effluent air sample collected during the pilot test were 67 µg/m3 and 220 µg/m3, 
respectively. 

3.3.2. SSDS System 
Two SSDSs will be installed in Building 22.  Both systems will consist of one extraction 
point equipped with an in-line fan and which will be vented to the atmosphere above the 
roof line.  The first system will be located in the basement portion of the building and 
will utilize the pilot test well.  The second system will be located in the eastern portion of 
the building in the rear of the vehicle garage area.   

3.4. Building 25 
Building 25 is a three-story building where the first two floors are used for small-parts 
manufacturing and the third floor is used for office space.  Concentrations of TCE 
(maximum 94,000 µg/m3), TCA (maximum 12,000 µg/m3), and PCE (maximum 900 
µg/m3) were detected in the sub-slab soil vapor at several locations beneath the central 
and eastern portions of the building.  These concentrations fall within the Mitigate 
category of the guidance matrices utilized by the NYSDEC and NYSDOH.  The indoor 
air guidance value for TCE of 5 µg/m3 was exceeded in two of the 13 indoor air samples 
collected on the third floor of Building 25. 

3.4.1. Pilot Testing Results 
A pilot test well was installed in the southeastern corner of the first floor of Building 25.  
The well was constructed and tested in the same manner as previously described in 
Section 3.1.1.  Field pilot test results for Building 25 are summarized in the field test 
sheets located in Appendix A.  The results of the pilot testing indicated that the pilot test 
well had a radius of influence (ROI) of approximately 37 feet at a flow rate of 
approximately 130 cfm, with an applied vacuum pressure of (-)7 in H2O at the well head.  
TCE, TCA, and cDCE concentrations in the effluent air sample collected during the pilot 
test were 78,000 µg/m3, 7,800 µg/m3, 510 µg/m3,and respectively. 
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3.4.2. SSDS System 
The Building 25 SSDS will consist of four extraction points located in the eastern and 
central portions of the building, one of which will be the pilot test well.  These wells will 
be connected to an external treatment building containing blowers and control systems 
through overhead piping.  The manifold piping will be constructed with a capped 
connection located in the northern portion of the building to allow for the installation of a 
fifth extraction point in this area, if warranted based on performance monitoring.  The 
blowers will be sized to accommodate additional extraction points, if necessary.  This 
building will also serve as the treatment system for the adjacent Building 20 SSDS (see 
Section 3.1).  Effluent air treatment will be accomplished through the use of GAC. 

3.5. Building 114 
Building 114 is a single-story building used for laboratory space by Benet Laboratories.  
The building is currently only used occasionally.  Concentrations of TCE (1,400 µg/m3) 
and PCE (8,300 µg/m3) were detected in the sub-slab soil vapor beneath the building.  
These concentrations fall within the Mitigate category of the guidance matrices utilized 
by the NYSDEC and NYSDOH.  The indoor air guidance value for TCE of 5 µg/m3 was 
exceeded in the indoor air sample collected from Building 114. 

3.5.1. Pilot Testing Results 
A pilot test well was installed in the eastern portion of Building 114.  The well was 
constructed and tested in the same manner as previously described in Section 3.1.1.  Field 
pilot test results for Building 114 are summarized in the field test sheets located in 
Appendix A.  The results of the pilot testing indicated that the pilot test well had a radius 
of influence (ROI) of approximately 23 feet at a flow rate of approximately 120 cfm, with 
an applied vacuum pressure of (-)34 in H2O at the well head.  TCE, PCE, and cDCE 
concentrations in the effluent air sample collected during the pilot test were 4,200 µg/m3, 
17,000 µg/m3, 230 µg/m3,and respectively. 

3.5.2. SSDS System 
The Building 114 SSDS will consist of two extraction points located in the eastern and 
western portions of the building, one of which will be the pilot test well.  These wells will 
be connected to an external treatment building containing a blower and control systems 
through overhead piping.  Effluent air treatment will be accomplished through the use of 
GAC. 

3.6. Building 120 
Building 120 is a three-story building utilized for Department of Public Works (DPW) 
shops, office space for the New York Army National Guard, and laboratory/office space 
for Benet Laboratories.  The western portion of the first floor of the building contains the 
DPW carpentry and plumbing shops.  The eastern portion of the first floor contains a 



 
Section 3 

ICM Summary 
 

    

 

Watervliet Arsenal 
Vapor Intrusion Interim Corrective Measures Work Plan 
2118047  

3-5 

 

high-bay testing laboratory.  The second and third floors are use for office/laboratory 
space.  Concentrations of TCE (150 µg/m3) and PCE (430 µg/m3) were detected in the 
sub-slab soil vapor beneath the southwestern portion of the building in the carpentry 
shop.  These concentrations fall within the Monitor/Mitigate category of the guidance 
matrices utilized by the NYSDEC and NYSDOH.  Indoor air guidance values were not 
exceeded in the indoor air samples collected in Building 120. 

3.6.1. Pilot Testing Results 
A pilot test well was installed in the carpentry shop of Building 120.  The well was 
constructed and tested in the same manner as previously described in Section 3.1.1.  Field 
pilot test results for Building 120 are summarized in the field test sheets located in 
Appendix A.  The results of the pilot testing indicated that the pilot test well had a radius 
of influence (ROI) of approximately 27 feet at a flow rate of approximately 140 cfm, with 
an applied vacuum pressure of (-)18 in H2O at the well head.  TCE and PCE 
concentrations in the effluent air sample collected during the pilot test were 6 µg/m3 and 
140 µg/m3, respectively. 

3.6.2. SSDS System 
The Building 120 SSDS will consist of two extraction points manifolded to a single in-
line fan which will be vented to the atmosphere above the roof line.  The pilot test well 
will be used as one of the extraction points. 

3.7. Building 121 
Building 121 is a single-story building utilized as a high-bay testing laboratory by Benet 
Laboratories.  TCE (65 µg/m3) was detected in the sub-slab soil vapor beneath the 
southeastern portion of the building.  This concentration falls within the Monitor/Mitigate 
category of the guidance matrices utilized by the NYSDEC and NYSDOH.  Indoor air 
guidance values were not exceeded in the indoor air samples collected in Building 121. 

3.7.1. Pilot Testing Results 
A pilot test well was installed in the southeast corner of Building 121.  The well was 
constructed and tested in the same manner as previously described in Section 3.1.1.  Field 
pilot test results for Building 121 are summarized in the field test sheets located in 
Appendix A.  The results of the pilot testing indicated that the pilot test well had a radius 
of influence (ROI) of approximately 45 feet at a flow rate of approximately 120 cfm, with 
an applied vacuum pressure of (-)7 in H2O at the well head.  TCE and PCE 
concentrations in the effluent air sample collected during the pilot test were 96 µg/m3 and 
29 µg/m3, respectively. 
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3.7.2. SSDS System 
The Building 121 SSDS will consist of a single extraction point (the pilot test well) 
equipped with an in-line fan which will be vented to the atmosphere above the roof line.   

3.8. Building 130 
Building 130 is a single-story building utilized for storage of manufactured small parts.  
TCE (960 µg/m3) and PCE (120 µg/m3) were detected in the sub-slab soil vapor beneath 
the northern portion of the building.  This TCE concentration falls within the Mitigate 
category of the guidance matrices utilized by the NYSDEC and NYSDOH.  Indoor air 
guidance values were not exceeded in the indoor air sample collected in Building 130. 

3.8.1. Pilot Testing Results 
A pilot test well was installed in the northern portion of Building 130.  The well was 
constructed and tested in the same manner as previously described in Section 3.1.1.  Field 
pilot test results for Building 130 are summarized in the field test sheets located in 
Appendix A.  The results of the pilot testing indicated that the pilot test well had a radius 
of influence (ROI) of approximately 25 feet at a flow rate of approximately 160 cfm, with 
an applied vacuum pressure of (-)9 in H2O at the well head.  TCE and PCE 
concentrations in the effluent air sample collected during the pilot test were 1,200 µg/m3 
and 300 µg/m3, respectively. 

3.8.2. SSDS System 
The Building 130 SSDS will consist of a single extraction point (the pilot test well) 
equipped with an in-line fan which will be vented to the atmosphere above the roof line.   
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4. ICM Design 

The ICM will utilize three general SSDS designs, designated Type A, Type B, and Type 
C.  The type of SSDS installed in each building will be based on the size of building, the 
magnitude of the soil vapor impacts, and the flow rates and vacuum pressures required to 
create a negative pressure environment beneath the targeted area(s) of the building.  A 
description of each system, as well as a list of the buildings for which they will be used, 
is presented below.  Detailed mechanical designs for each system, as well as details for 
specific connections and equipment, are provided in the half-size design drawings 
contained in Appendix B. 

4.1. SSDS Type A 
The Type A SSDS will be used for buildings that require greater flow rates and vacuum 
pressures than can be supplied with traditional in-line fan systems.  These systems will 
also be used where off-gas treatment through GAC is required before discharge to the 
atmosphere, based on the sub-slab soil vapor concentrations measured during the 
investigation and effluent concentrations measures during the pilot studies.  The Type A 
SSDSs will be housed within an insulated seven foot by four foot enclosure that is 
approximately eight feet high.  The enclosure will be situated immediately adjacent to the 
building and will be connected to the extraction wells via a wall penetration.  The Type A 
SSDS will include the following components: 

n Regenerative or positive-displacement blower equipped with a variable-speed drive 
(size dependent on building requirements); 

n Control panel with alarms and automatic shutdown capability; 

n Electrical panel; 

n Programmable Logic Controller (PLC) capable of remote operation and telemetry 
transmission; 

n Vapor Knockout Tank; 

n Critical Silencer; 

n Air intake hood and dilution controls; 

n In-series 200-pound or 400-pound GAC vessels (where required); 

n Vacuum/pressure gauges and sampling ports; and 

n Environmental controls, including thermostat, exhaust fan, and lighting. 



 
Section 4 

ICM Design 
 

    

 

Watervliet Arsenal 
Vapor Intrusion Interim Corrective Measures Work Plan 
2118047  

4-2 

 

The enclosure will be heated by radiant heat generated from the blower exhaust piping, 
which will be allowed to radiate before leaving the enclosure.  The Type A SSDS will be 
used at the following buildings: 

1. Building 21 (basement) (200-pound GAC vessels) 

2. Building 114 (400-pound GAC vessels) 

4.2. SSDS Type B 
The Type B SSDS will be used for Buildings 20 and 25, which will require the largest 
flow rates and vacuum pressures due to the size of the buildings and treatment areas.  The 
system will service both buildings from a single location and will be equipped with large 
capacity GAC vessels to treat off-gas before discharge to the atmosphere.  The Type B 
SSDS will be housed within an insulated 20 foot by eight foot enclosure that is 
approximately nine feet high (i.e., shipping container).  The enclosure will be situated 
adjacent to Building 20 in the alleyway between the north side of Building 25 and the 
south side of Building 20 and will be connected to the extraction wells via wall 
penetrations.  The piping from Building 25 will cross the alleyway via an overhead 
insulated pipe that will be supported from the ground.  The Type B SSDS will include the 
following components: 

n Two regenerative or positive-displacement blowers equipped with a variable-speed 
drive (size dependent on building requirements); 

n Control panel with alarms and automatic shutdown capability; 

n Electrical room with panels; 

n Programmable Logic Controller (PLC) capable of remote operation and telemetry 
transmission; 

n Vapor Knockout Tanks; 

n Critical Silencers; 

n Air intake louver and dilution controls; 

n Heat exchanger; 

n Two 2,000-pound GAC vessels, in-series; 

n Vacuum/pressure gauges and sampling ports; and 

n Environmental controls, including thermostat, heating, exhaust fan, and lighting. 

4.3. SSDS Type C 
The Type C SSDS will be used for smaller buildings and/or smaller treatment areas 
where off-gas treatment is not required.  The system will consist of an in-line fan 
connected directly to the extraction well through piping and will be similar to a 
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traditional radon mitigation system.  The fan will be located outside of the structure and 
will be connected to the extraction well through a wall penetration. 

The Type C SSDS will include the following components: 

n In-line Fantech radon mitigation fan; and 

n Pitot tube (for pressure readings) and sampling ports. 

The Type C SSDS will be used at the following buildings: 

1. Building 21 (eastern end) 

2. Building 22 (two systems) 

3. Building 120 

4. Building 121 

5. Building 130 
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5. ICM Performance Monitoring 

Performance monitoring will be conducted to evaluate the effectiveness of the SSDSs and 
to optimize SSDS operation.  In addition, since the SSDSs will not depressurize the entire 
footprint of the buildings being mitigated, annual monitoring of the indoor air will be 
required to evaluate if the corrective action objectives are being met.  The performance 
monitoring will include the following elements: 

n Operational monitoring and maintenance, including measurement of vacuum 
pressures, optimization of flow rates and number of extraction points, system 
balancing, and required maintenance. 

n Effluent sampling for SSDSs equipped with off-gas treatment to evaluate treatment 
efficacy and GAC change-out schedule. 

n Indoor air sampling to assess mitigation system performance at meeting the corrective 
action objectives. 

Effluent testing will be conducted quarterly.  Indoor air sampling will be performed once 
during the heating season, which is defined as November 1 through March 30.  The 
anticipated sample requirements are listed in Table 5-1, below. 

Table 5-1: ICM Performance Monitoring Sampling Requirements 

Building 
No. Effluent 

Samples 
Number IA 

Samples 
Building 15 

 
2 

Building 20 4 1 
Building 21 4 2 
Building 22 

 
2 

Building 25 4 5 
Building 114 4 1 
Building 120 

 
2 

Building 121 
 

1 
Building 130 

 
1 

5.1. Indoor Air Sampling Procedures 
Indoor air samples will be collected using a Summa canister sampling train, which 
consists of a Summa canister, flow controller, particulate filter, pressure gage, and 
associated fittings.  All canisters will be batch-certified as analyte-free by the analytical 
laboratory prior to use.  Flow regulators calibrated and supplied by the analytical 
laboratory will be used to allow for continuous sampling over the eight-hour sampling 
period.  Each flow regulator will be equipped with a filter to prevent particulate matter 
from entering the canister. 
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The following procedure will be used for the collection of indoor air samples: 

n Place Summa canister at sampling location so the sample is collected at a height of 
approximately two to three feet above the floor. 

n Note the environmental conditions in the sample area on the sample collection sheet. 

n Remove the brass fitting covering the 6-liter Summa canister sampling port using a 
wrench.  

n Assemble the sampling train, connecting the flow controller with integral pressure 
gage to the Summa canister sampling port.  Each fitting should be hand tightened and 
then tightened with a wrench approximately ¼ turn. 

n Confirm that the sampling train is air tight by conducting a vacuum test.  Place the 
brass cap at the end of the sampling train (particulate filter), quickly open and close 
the sampling valve and monitor the vacuum on the pressure gage.  If the vacuum 
decreases, there is a leak in the system and the fitting should be rechecked and the 
vacuum test redone. 

n Initiate sampling by opening the Summa canister valve.  Record starting time and the 
vacuum within the canister on the sample collection sheet and canister identification 
tag. 

n Check the sampling train pressure gage after one hour of sampling to confirm that the 
air sampling is proceeding as planned. 

n When approximately eight hours have elapsed since initiation of sampling, close the 
canister valve.  Check the vacuum within the canister using the pressure gauge and 
record the measurement on the sample collection sheet and canister identification tag. 

n Since the flow rate into the canister can fluctuate due to variations in atmospheric 
conditions, the measured final vacuum may range from 2 to 12 inches of mercury 
(Hg).  If the measured vacuum is greater the 12 inches of Hg or less than 1.0 inches of 
Hg, the sample may be flagged and re-sampling may be required.  

n Disassemble the sampling train and place the brass cap on the sampling port of the 
canister and tighten.  The air sampling is complete. 

n Place the canister in the travel box and complete the chain-of-custody forms and 
identification tag on the canister. 

n Send the canister to the laboratory via next day airmail service for analysis.  As a 
general rule the final measured vacuum in the field and the vacuum measured at the 
laboratory prior to analysis should be within 1.5 inches of Hg. 

All samples will be analyzed by a laboratory accredited by the National Environmental 
Laboratory Accreditation Conference (NELAC) and certified by the NYSDOH for 
analysis of air samples.  EPA Method Low Level TO-15 (GC/MS) in Selective Ion Mode 
(SIM), or equivalent, will be used to analyze the samples. 
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The samples will be analyzed for the following compounds: 

n Trichloroethene (TCE) n 1,1-Dichloroethene 
n Tetrachloroethene (PCE) n cis- & trans-1,2-Dichloroethene (DCE) 
n 1,1,2,2-Tetrachloroethane n 1,2-Dichloroethane 
n 1,1,1-Trichloroethane (TCA) n Chlorobenzene 
n 1,1,2-Trichloroethane n Carbon tetrachloride 
n Chloromethane n Chloroethane 
n Vinyl chloride n 1,1-Dichloroethane 

 
The field sampling team will maintain a sample log sheet for each sample collected.  The 
sample log sheets will include: 

n Sample identification; 

n Date and time of sample collection; 

n Sampling height; 

n Identity of samplers; 

n Sampling methods and devices; 

n Volume of air sampled; 

n Vacuum of canister before and after samples are collected; and 

n Chain of custody protocols and records used to track samples from sampling point to 
analysis. 

5.2. SSDS Monitoring 
Daily operational monitoring, monthly system checks, and quarterly monitoring events 
will be conducted during the operation of the SSDSs.  Daily operational system 
monitoring will be conducted remotely through the PLC telemetry for the Type A and 
Type B SSDSs.  Type C systems will be checked on a minimum bi-weekly basis to 
confirm that they are operating.  The monthly system checks will monitor system 
performance and confirm that equipment is functioning properly.  The quarterly 
monitoring events will evaluate overall performance of the SSDSs and provide 
information to support any changes to the systems to optimize their operation. 

Monthly system checks will consist of the following activities: 

n Recording of system performance parameters (i.e., flows, pressures, and 
temperatures). 

n Any required maintenance. 
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n Monitoring of volatile vapor concentrations in the air effluent using a photoionization 
detector (PID). 

n Flow measurements. 

n Balancing of flows. 

Quarterly monitoring will consist of the same activities as the monthly system checks, 
plus the following activities: 

n Sampling of air effluent for systems with off-gas treatment. 

Records of bi-weekly (Type C SSDSs), monthly, and quarterly system checks will be 
maintained throughout the operation of the SSDSs.  Performance monitoring operations 
are summarized in Table 5-2. 

5.3. Contingency Plan 
The following general steps will be taken in the event monitoring shows that an SSDS is 
not performing as designed.  Specific actions will be discussed with the regulators prior 
to implementation. 

5.3.1. Indoor Air Sampling Contingency 
1. If, during operational monitoring, indoor air sampling results for VOCs are greater 

than NYSDOH/NYSDEC indoor air guidance values, then additional sampling will 
be conducted to confirm the original result. 

2. If the additional sampling confirms the original result, then SSDS operations will be 
modified.  This may include increasing blower flows and pressures (through 
adjustment of the variable frequency drive) or re-balancing to adjust flows and/or 
pressures in specific areas.  Additional sampling will then be conducted to evaluate 
concentrations of VOCs in the indoor air. 

3. If indoor air concentrations remain at levels greater than guidance values, then 
additional actions, including the installation of additional extraction points, will be 
discussed with the regulators.  It should be noted that the blowers for the Type A and 
Type B systems have been sized to accommodate additional extraction points, if 
necessary. 

5.3.2. SSDS Operational Performance Contingency 
1. In the event that an SSDS is not operating as designed in terms of radius of influence, 

air flow, or vacuum pressure, then SSDS operations will be modified.  This may 
include increasing blower flows and pressures (through adjustment of the variable 
frequency drive) or re-balancing to adjust flows and/or pressures in specific areas. 

2. If, after such adjustments, the SSDS is still not operating as designed, additional 
actions, including the installation of additional extraction points, will be discussed 
with the regulators.  These discussions will take into account the results of indoor air 
samples for the building in which the SSDS is located. 
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6. ICM Installation Schedule 

The anticipated schedule for the installation of the vapor intrusion ICM is presented in 
Figure 6-1.  SSDS operation will be conducted in accordance with Section 5 upon the 
completion of installation and startup testing. 
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7. Reporting 

An annual report will be submitted after receipt of the indoor air samples collected during 
each heating season.  The report will summarize the sampling results, operations and 
maintenance activities, and recommendations for any changes to the operation of SSDSs.  
The report will include the following: 

n Overall performance of the SSDSs; 

n Summary of SSDS operational parameters (i.e., flows, pressures, etc.); 

n Discussion of sampling activities and methodologies; 

n Analytical results for indoor air and air effluent samples; 

n Maps showing the locations of the indoor air sampling locations; 

n Recommendations for modifications to the SSDSs and/or performance monitoring 
program based on system performance; and 

n Supporting data, including analytical data packages and field log forms. 

The draft summary report will be submitted to the agencies upon review by the WVA.  A 
final report and/or response to comments will be prepared and submitted to the regulators 
upon the receipts of any comments on the draft report. 
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Table 5-2

Summary of SSDS Performance Monitoring

Main Manufacturing Area

Watervliet Arsenal, Watervliet, New York

Monitoring Frequency
Building SSDS 

Type

SSDS Type A B C A B C A B C A B C Daily* Bi-Weekly Monthly Quarterly

Status (On/Off)          20 B   

Total System Vacuum Pressure          A   

Total System Flow         C   

Influent Temperature    22 C (2)   

VFD Status       25 B   

Alarms**       114 A   

Extraction Point Flow      120 C   

Extraction Point Pressure     121 C   

Flow Balancing     130 C   

Influent Volatile Vapor 

Concentrations (PID)    

Effluent Volatile Vapor 

Concentrations (PID)      

Extraction Point Volatile Vapor 

Concentrations (PID)    

System Maintenance      

Influent/Effluent Sampling  

Notes:

* Daily monitoring performed via remote telemetry.

** Alarms are provided for system pressure, flow rate, suction, and temperature (Type B only).

VFD - Variable Frequency Drive

PID - Photoionization Detector

Daily*

21

Monitoring Frequency
QuarterlyMonthlyBi-Weekly
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