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1 Introduction 
This document is the Final Report for an Interim Remedial Measure (IRM) 
conducted at the Ward Products site in Amsterdam, New York.  This Report 
describes the rationale and procedures performed for the mitigation of 
trichloroethene (also known as trichloroethylene, or TCE) that was detected at 
some locations in the indoor air of the existing building at the Ward Products 
site.   

The IRM successfully reduced the indoor air concentration of TCE from a 
maximum of 13 µg/M3 to a maximum of 1.97 µg/M3, which is below the New 
York State Department of Health’s (NYSDOH) draft guidance level of 5 
µg/M3. 

The following items are provided in this Final Report: 

• A description of all field work performed;  

• As-built drawings; 

• All pertinent analytical and diagnostic results;   

• Status of the site upon completion; and  

• An Operation & Maintenance Plan.  

This Report has been prepared in accordance with Section V of the New York 
State Department of Environmental Conservation’s (NYSDEC) Order on 
Consent for this site [NYSDEC, 1997]. 

1.1 Site Description and Project Background 
The Ward Products site lies in an industrial area at 61 Edson Street, as shown 
in Figure 1.  The site is an 8.6-acre property that consists of a large paved 
parking lot, a 69,556 square-foot single story building, lawn, and wooded 
areas.  There are no nearby residences, and the area is zoned 
commercial/industrial.   

The site is currently an active industrial assembly plant (automobile antennas 
and wiring harnesses) operated by the tenant, Ward Products, LLC (WP).  The 
property is owned by New Water Realty Corporation (NWR), a company 
unrelated to WP.  WP has typically employed several hundred persons 
working approximately 8-hour shifts.  WP is currently downsizing its 
Amsterdam operations and the number of employees has decreased to 
approximately 40. 

In November 2002, The RETEC Group, Inc. (RETEC) collected three indoor 
air samples for analysis of TCE and related compounds.  TCE was detected 
only in the manufacturing office (sample AS-1) at a concentration of 4.8 
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µg/M3.  The detection limits in the other two samples, however, were higher 
(19 µg/M3) than the NYSDOH draft air guidance level of 5 µg/M3 
[NYSDOH, 2005]. 

Because of the elevated detection limits, RETEC collected additional samples 
in January 2005, including both indoor air and sub-slab soil vapor samples, at 
three locations.  TCE was detected in the three indoor air samples at 
concentrations ranging from 6.4 to 13 µg/M3.  TCE was also detected in the 
sub-slab soil vapor samples at concentrations ranging from 1,500 to 1,800 
µg/M3.   

The suspected source of TCE in the sub-slab soil vapor is the volatilization of 
TCE from the groundwater underlying the building.  Impacted soil vapor was 
assumed to then seep into the building, thus impacting the indoor air. 

Though the concentrations of TCE in the January 2005 indoor air samples 
slightly exceeded NYSDOH’s draft guidance level of 5 µg/M3, they were 
several orders of magnitude less than the OSHA, NIOSH, and ACGIH 
recommended exposure levels for workplace environments (ranging from 
134,000 µg/M3 to 537,000 µg/M3).  NYSDOH and NYSDEC, however, 
required that NWR perform mitigation to further minimize existing or 
potential human health exposure to TCE via soil vapor intrusion.  NWR, 
therefore, performed the mitigation as an IRM under the Order on Consent 
and effectively addressed the soil vapor exposure pathway.   

The design and specifications for the IRM were detailed in the NYSDEC-
approved IRM Work Plan, Indoor Air and Soil Vapor Mitigation, dated 
August 31, 2005 [RETEC, 2005b], and subsequent errata [RETEC, 2005c].  

See Appendix A of this report for summaries of the pre- and post-IRM 
analytical data.  Appendix C contains the laboratory report for the post-IRM 
air samples. 

1.2 Project Responsibilities 
The principal organizations involved in designing and constructing the IRM 
were WP, NWR, NYSDEC, RETEC, and Enviro Testing, Inc (ETI) of 
Binghamton, NY.   

WP is the current occupant of the property and its facilities.  WP provided 
access to NWR and others so that the IRM could be implemented as provided 
in the IRM Work Plan.  WP had no responsibility for the remedial design, 
construction, or evaluation of the IRM.   

As the site owner, NWR was responsible to NYSDEC for the remedial design, 
construction, and evaluation of the IRM in accordance with the Order on 
Consent.   
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NYSDEC provided review and approval of NWR’s remedial designs, plans, 
and specifications, as presented in the IRM Work Plan, for substantial 
compliance with the agency’s regulations.  NYSDOH also reviewed NWR’s 
remedial designs, plans, and specifications, particularly those pertaining to the 
protection of human health.  

RETEC was the engineer and general contractor responsible for the design 
and implementation of the IRM.  RETEC conducted field engineering and 
subcontractor supervision during the work. 

The subcontractor, ETI, was selected by RETEC from among qualified soil 
vapor mitigation companies.  ETI had current certification from The National 
Environmental Health Association’s (NEHA) National Radon Proficiency 
Program.  ETI was responsible for the performance of the work in accordance 
with the drawings and specifications incorporated in the IRM Work Plan.  ETI 
was provided with a copy of the Order on Consent and was required to 
comply with it as a condition of their contract. 

1.3 Project Approach and Remedial Goals 
Based on the results of the 2002 and 2005 indoor air and soil vapor sampling 
events, NYSDOH determined that TCE, presumably emanating in soil vapor 
from below the building’s floor slab, was present in indoor air at unacceptable 
concentrations (up to 13 µg/M3), and that mitigation was required.  NYSDEC 
had also stated that addressing the indoor air issue would be a required 
element of any remedial plan for the site, and suggested that the work be 
performed as an IRM.  NWR complied with the regulatory requests and 
proceeded to address the alleged indoor air issue as an IRM.   

The intent of the IRM was to reduce the concentration of TCE in the 
building’s indoor air to a concentration below 5 µg/M3, or to the extent 
practicable.   

The most common soil vapor mitigation method is the installation of a sub-
slab depressurization system in conjunction with identifying and eliminating 
preferential soil vapor intrusion pathways.  An active sub-slab vapor 
depressurization system was, therefore, designed and installed as the 
mitigation (remedial) method.   

The design of the IRM was based on information provided in the following: 

• The Revised Remedial Investigations Report [Normandeau, 2005]; 

• Results of Indoor Air Sampling [RETEC, 2002]; and  

• Results of January 2005 Indoor Air / Soil Gas Sampling [RETEC, 
2005a]. 
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The IRM was also designed and constructed in substantial compliance with 
the U.S. EPA’s Radon Mitigation Standards, Document #402-R-93-078 
[USEPA, 1994].   

The scope of work for the IRM included the following actions: 

• Perform a building investigation (completed on June 28, 2005); 

• Prepare a Work Plan and conceptual design (completed August 31, 
2005 [RETEC, 2005b]); 

• Receive written regulatory approval of the Work Plan (received 
September 28, 2005); 

• Mobilize to the site (begun September 25, 2005); 

• Construct the piping and electrical components of the vapor system 
(completed week of September 25, 2005); 

• Perform smoke testing, seal leaking floor cracks, and conduct system 
performance testing (completed week of October 17, 2005); 

• Conduct post-IRM air sampling (completed January 20, 2006); and  

• Prepare this Final Engineering Report and O&M Plan. 

No local, New York State, or federal permits were known or believed to be 
required for the work.  The work was conducted under an Order on Consent 
with the NYSDEC.  All contractors performing the work were given copies of 
the Order on Consent. 
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2 Summary of Remedial Activities 
This section provides details of the work performed and the materials utilized 
during construction of the IRM.   

2.1 Building Investigation 
On June 28, 2005, RETEC and ETI conducted a building investigation and 
developed a conceptual system design as presented in the IRM Work Plan.   

The inspection identified specific building characteristics, configurations, and 
operational conditions that would affect the design, installation, and 
effectiveness of the soil vapor system. 

The inspection included diagnostic tests for TCE (using colorimetric tubes) to 
assist in evaluating suspected soil vapor entry points, specifically floor drains 
and sumps.  No significant point sources of TCE-impacted vapor entry were 
identified at the (qualitative) detection limit of approximately 125 ppb (670 
µg/M3).   

RETEC and ETI also reviewed the available results from previous soil vapor 
tests to assist in developing the mitigation strategy. 

2.2 Site Coordination 
RETEC and ETI coordinated their activities with the on-site WP 
representative.  WP provided designated equipment lay down areas.  IRM 
work areas were secured by ETI to ensure the safety of WP workers, visitors, 
and other personnel.   

The work did not significantly disrupt or hinder WP operations.   

2.3 Utility Clearance 
The locations of overhead and, to the extent practicable, subsurface structures 
were identified in the area of the work.  No utilities or structures were 
damaged during the work. 

2.4 Vent Pipes  
The soil vapor system, as-built, consists of fourteen slab penetrations with 
riser pipes manifolded to six soil vapor vent fans (see Figure 3, and the photos 
in Appendix E).  

All soil vapor vent pipes and fittings, except flow control valves, were made 
of 4-inch diameter Schedule 40 PVC.  Flow control valves were 3-inch 
diameter PVC.   
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The cleaning solvents and adhesives used to join plastic pipes and fittings 
were as recommended by the manufacturers.  All joints and connections were 
permanently sealed, except for fans.  The use of compounds containing TCE 
was not permitted. 

The soil vapor vent pipes were fastened to the structure of the building with 
hangers and supports that adequately and permanently secured the pipes.  
Existing plumbing, ducts, or mechanical equipment was not used to support 
vent pipes. 

The vent pipes were installed in a configuration that ensures that any 
rainwater or condensation within the pipes drains downward into the ground 
beneath the slab.  

The vent pipes do not block access to any areas required by WP, or interfere 
with any light, door, window, or equipment access area.  

2.5 Vent Fans  
A total of six soil vapor vent fans were installed (see Figure 3 and the photos 
in Appendix E).  The vent fans were RadonAway model GP501 and were 
sized to provide the pressure difference and airflow characteristics necessary 
to achieve sub-slab depressurization.  

The vent fans were mounted on the exterior of the building in a watertight 
protective housing and were secured to the vent pipes with flexible couplings.  

The manufacturer’s product information is provided in Appendix F. 

2.6 Suction Pits and Soil Disposal 
To provide optimum pressure field extension below the slab, 2- to 3-gallons 
(average) of soil were excavated from the sub-slab immediately below each of 
the 14 vent pipe penetration points.   

Based on the Revised Remedial Investigation Report (RRIR) by Normandeau 
Associates (NAI), the sub-slab soil was assumed to contain several metals 
(cadmium, chromium, lead, nickel, and zinc) in excess of the NYSDEC 
recommended cleanup level [NAI, 2005].  Soil removed from the sub-slab 
was, therefore, containerized (in a 35-gallon drum), labeled, sampled, 
analyzed, characterized as non-hazardous waste, and properly disposed of off 
site by RETEC and NWR.  The laboratory analytical report for the sub-slab 
soils is provided in Appendix D.   

Concrete debris and other construction waste was considered non-impacted 
and was disposed of in the on-site solid waste dumpster. 



Final Engineering Report and O&M Plan – Indoor Air and Soil Vapor Mitigation IRM,  
Ward Products Site, Amsterdam, New York 

NWR01-15852 2-3 

2.7 Sealing  
A urethane sealant was used to seal floor seams and cracks that were found to 
leak during the performance testing (see Section 3.1).   

Non-shrink mortar was used for large openings around vent pipe penetrations 
in the floor and walls.   

Three unused drains west of the Grinding Room entryway, which were noted 
to be open to the subsurface and to ambient (outside) airflow, were also 
sealed.   

Additional sealing was done in limited areas beyond the work area in the 
western portion of the Assembly Room where smoke testing indicated a 
possible source of soil vapor intrusion. 

2.8 Electrical  
The soil vapor system was provided with dedicated electrical circuits and 
circuit breakers.  The overall system consists of two circuit breakers, three 
fans per breaker, and six dedicated switches, one at each fan. 

The system wiring is located in weather tight conduit around the outside of the 
building and is not located in, or chased through, the mitigation soil vapor 
duct pipes or any other heating or cooling ductwork. 

The system electrical components were U.L. listed or of equivalent 
specifications.  All electrical work was performed by a licensed electrician. 

2.9 Monitors and Labeling 
A "Soil Gas Reduction System" label was placed on each vertical vent pipe.  
The circuit breakers controlling the system were also labeled. 

Manometers were installed on each vertical vent pipe, or as necessary, to 
evaluate the system performance.  Each vertical vent pipe was also fitted with 
a ¼-inch female NPT vapor sampling port.  

2.10 Site Restoration 
All disturbed surfaces and areas were restored to their previous or better 
condition. 

2.11 Environmental Monitoring 
Dust generated during the work was suppressed and contained with a portable 
vacuum.  Noise generation was minimized to the extent practicable.  
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RETEC periodically recorded the work area volatile organic compound 
(VOC) concentration using a photoionization detector (PID) with an 11.8 eV 
bulb.  At no time were VOCs detected except in the immediate proximity of 
fresh PVC pipe solvent.   

RETEC also recorded the sub-slab VOC concentrations within the sub-slab 
sumps and, again, no VOCs were detected above the detection limit of 0.1 
ppm. 

The action levels outlined in the site-specific Health and Safety Plan were not 
exceeded. 
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3 IRM Results 
The IRM successfully reduced the indoor air concentration of TCE from a 
maximum of to 13 µg/M3 to a maximum of 1.97 µg/M3, which is below the 
NYSDOH’s draft guidance level of 5 µg/M3. 

Performance and confirmation testing methods and results are discussed 
below. 

3.1 Performance Testing 
Vapor system performance testing was conducted after installation was 
completed.   

Performance testing included sub-slab communication testing to measure the 
area and vacuum of the sub-slab pressure field extension.  The integrity of the 
fan mounting seals and all joints in the interior vent piping was verified.  All 
floor cracks within the mitigation area were smoke tested with the system 
running to determine where sealing was necessary to prevent vapor leakage.   

The vacuum in the system vent pipes, as measured at the manometers, was 
recorded.  The vapors within each vent pipe were also tested for TCE with 
colorimetric tubes (detection limit approximately 0.125 ppm or 670 µg/M3). 

The results of all performance testing were good.  The data are summarized in 
Appendix B. 

3.2 Confirmation Testing 
Post-IRM indoor and ambient air sampling and analysis was conducted on 
January 20, 2006, after the system had run continuously for 3 months.  The 
indoor sampling locations were the same as the January 2005 locations, i.e. 
IA-1, IA-2, and IA-3.  Outdoor sampling included one upwind ambient 
sample and one sample downwind from the exhaust stacks.  Sampling 
locations are shown in Figure 2.   

3.2.1 Sampling Method 
All samples were collected in Summa canisters during normal business hours 
while the building was occupied.  The samples were collected from 
approximately 3 feet above the floor.  The samples were delivered to a 
certified laboratory for TO-15 analysis with a standard turnaround time.   

In addition, vapors within each vent pipe were again tested for TCE with 
colorimetric tubes during this sampling event.   

The Indoor Air Quality Questionnaire and Building Inventory dated January 
2005 was reviewed during the 2006 sampling event.  No substantial changes 
were noted. 
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3.2.2 Analytical Results 
Concentrations of TCE in the three indoor air samples ranged from 1.20 to 
1.97 ug/M3.  These values are below the NYSDOH draft guidance value for 
TCE of 5 ug/M3 in air.   

There were no other exceedances of suggested guidance values for the other 
contaminants of interest.   

The analytical results of confirmation testing are summarized in Appendix A.  
The laboratory report is provided in Appendix C.   

3.3 Conclusions 
The IRM successfully reduced the indoor air concentration of TCE to below 
the NYSDOH’s draft guidance value of 5 µg/M3. 

The system is mechanically operational and the area of influence appears 
sufficient.   

The average concentration of TCE in the sub-slab soil vapor appears to have 
reduced over the initial three months of operation, based on qualitative 
colorimetric tube results. 
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4 Operations and Maintenance Plan 
This section describes the activities associated with the ongoing operation and 
maintenance (O&M) of the sub-slab soil vapor depressurization system.  
Project background information was provided in Section 1.0.  Details of the 
system construction were provided in Section 2.0. 

4.1 Introduction 
Sub-slab depressurization is a simple and reliable method for preventing TCE-
contaminated subsurface vapor from entering the building through cracks in 
the floor slab.   

The objectives of the following O&M activities are to: 

• Ensure ongoing vapor system operations through scheduled checks; 

• Provide repairs to the vapor system when problems arise; and 

• Provide a timely response to building occupant concerns related to the 
system. 

4.2 System Inspection and Monitoring 
The soil vapor mitigation system was designed and installed as a permanent, 
integral addition to the building.   

The vapor system should be inspected annually (every 12 months), or before 
the building is re-occupied following a time when the building was vacant and 
the system was turned off.  There are no other routine operating activities that 
are required. 

The annual inspection should include a visual inspection of the complete 
system, both indoors and outdoors.  Any actionable items found during 
inspections should be addressed immediately, if possible.   

Inspection items should include, but not be limited to:  

• Recording manometer vacuums; 

• Inspecting the fans for mechanical operation, noise, and vibration; 

• Inspecting all piping and piping connections (indoors and outdoors); 

• Checking for new cracks in walls and floors; and 

• Ensuring all piping supports are properly anchored. 

Refer to the Vapor System Inspection Form (provided in Appendix G) for a 
complete listing of items to be checked and documented during system 
inspections.   
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NOTE:  The U-tube manometers located on each vent stack provide a quick 
check that the system is operating correctly.  Building occupants should be 
advised and know that if the fluid in each side of the manometer is at a 
different height, then the system is functioning normally.  If the fluid 
elevations are exactly even, then the system may be off (at the fan switch or 
the circuit breaker) or otherwise not functioning properly.  In such instance, 
the facilities manager should be notified. 

Following completion of any inspection or maintenance activities, the 
inspector should complete a System Inspection Form.  Any modifications or 
repairs performed should be noted on field sketches attached to the Form.  The 
original Inspection Forms should be kept on file at the site, with a copy faxed 
to RETEC for their files (fax number 607-277-9057). 

Inspection records will be compared to previous inspections to determine 
whether the system is performing within its acceptable range of operation.  If 
it is determined that the system is not performing within its acceptable range, 
maintenance may be required. 

Operational checks can be conducted by the property occupants or, typically, 
the facilities manager.  Because the Indoor Air and Soil Vapor Mitigation 
system is a component of a larger environmental remediation of the 61 Edson 
Street property, NYSDEC may require that annual site-wide inspections, 
including the vapor system, be performed by a NYS licensed engineer.   

4.3 System Maintenance 
The vapor system should be virtually maintenance free.   

The exhaust fans have a 5-year manufacturer’s warranty and a 10-year life 
expectancy.  The fans may be easily replaced by a licensed electrician. 

If problems are identified that require assistance, maintenance may be 
requested by contacting RETEC (phone number 607-277-5716).  A 
Maintenance Request Form (included in Appendix G) should also be 
completed and provided. 

4.4 System Termination 
The vapor mitigation system need not be operated during any extended period 
(months) when the building is unoccupied. 

Vapor system operation can be permanently terminated upon application to, 
and approval by, NYSDEC based on data showing that air conditions within 
the building no longer exceed applicable standards when the system is not 
operational.   
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Post-IRM Laboratory Report - Air 
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Post-IRM Laboratory Report – Sub-Slab Soil 
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Photo 3:  Overhead Piping in Grinding Room (from warehouse)

Photo 4:  Overhead Piping in Grinding Room (to exterior wall and fans)



Photo 5:  Typical Floor Penetration (note brass sample port plug)

Photo 6:  Vent Fans and Exhaust Stacks (total of six units)
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O&M Forms 

 

 

 

 

 

 

 

 

 

 








