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GLOSSARY OF ACRONYMS AND ABBREVIATIONS 

 

ESI   Ecosystems Strategies, Inc. 

 

NYSDEC  New York State Department of Environmental Conservation 

NYSDOH  New York State Department of Health 

 

PCE   tetrachloroethene 

   

SSV   Sub-Slab Ventilation 

 

TCE   trichloroethene 

 

VOC   volatile organic compound 

 

W.C.   water column 
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1.0 INTRODUCTION 

 

The purpose of this document is to provide information on an active Sub-Slab Ventilation (SSV) 

System installed at 72 East Main Street, Babylon, New York.  The SSV system was provided by 

the New York State Department of Environmental Conservation (NYSDEC) to limit the potential 

for intrusion of soil vapors through cracks and openings in the foundation.  The Eugene’s Dry 

Cleaners site, (Site # 152157) is a former dry cleaner that was located at 54 East Main Street.  

Volatile organic compounds (VOCs) such as tetrachloroethene (PCE) and trichloroethene (TCE) 

are present in the vicinity of 54 East Main Street in shallow soils and groundwater.  As 

concentrations attenuate over time, VOCs can volatilize and migrate in soil vapor to adjacent 

structures. 

 

MACTEC Engineering and Consulting, P.C. was retained by the NYSDEC to design and oversee 

the installation of the system.  The SSV system uses a fan and piping to create a preferential 

pathway for soil vapors to move from beneath the building to the outside of the building.  A report 

provided by the system installer presenting the system details, photographs, specifications, and 

warranty information is provided in Appendix A.  For further information on soil vapor intrusion, 

PCE and TCE, please refer to the New York State Department of Health (NYSDOH) fact sheets 

provided in Appendices B through D. 
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2.0 DESCRIPTION OF THE SUB-SLAB VENTILATION SYSTEM 

 

The SSV system that has been installed in the building consists of two extraction points, polyvinyl 

chloride piping, a u-tube manometer, and a fan.  The components of a typical SSV system are 

shown in Figure 2.1.  As designed, the fan draws air from the soil beneath the building at the 

extraction point and discharges it above the roof line at the vent location.  The fan will also draw 

moisture into the tubing which will condense on the walls of the tubing.  The system is designed to 

allow any condensation to bypass the fan and drain back to the extraction point.  The manometer 

measures the pressure in the SSV piping and is used to verify that the system is operating properly. 
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3.0 INSTALLATION AND WARRANTY INFORMATION 

 

The As-Built SSV System Plan for this installation is shown in Figure 3.1.  The system was 

installed by Ecosystems Strategies, Inc. (ESI), a NYSDOH-Certified Mitigation Contractor.  ESI 

states that they will provide a two (2) year warranty on the system and that this warranty is 

transferrable if the property is sold.  The wiring for the fan was completed by Go West Electric, a 

Suffolk County licensed electrical contractor (Suffolk County License Number: 36253).  The fan 

installed is the Fantech model HP-220.  Because the system was professionally designed and 

installed the fan is under warranty for five years. 

 

Warranty information can be found at: 

1) ESI Warranty Statement is located in Appendix A (in Appendix F of ESI Final Report). 

2) Fan Warranty and Bill of Sale is located in Appendix A (in Appendix E of ESI Final 
Report). 
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4.0 HOW TO CHECK THAT THE SYSTEM IS OPERATING PROPERLY 

 

The manometer should be used to verify that the system is operating properly.  A manometer 

reading of zero indicates system failure, and a manometer reading significantly less than the 

original reference reading noted on the label (approximately 2.3 W.C.) indicates degradation of the 

system.  Please refer to the photographs appended to the Ecosystems Installation Report (Appendix 

A) for a picture of the manometer as operating properly.  If the system was not operating, the fluid 

levels in the u-tube would be at equal heights.  If either of these two situations has occurred, then 

service is required.  Please contact the NYSDEC project manager Mr. Brian Jankauskas at 518-

402-9620 to arrange for a service visit. 

 

4-1 
 
4.1 report.hw152157.2009-09-30.Eugenes_SSV_Installation_Report.docx 



Sub-Slab Ventilation System Installation Report – Eugene’s Dry Cleaners September 2009 
NYSDEC – Site No. 152157 
MACTEC Engineering and Consulting, P.C., Project No. 3612072087 
 
 

5.0 MAINTENANCE AND INSPECTION OF THE SYSTEM 

 

The system requires minimal maintenance.  The primary method of evaluating the systems 

operation is by the property occupant.  Periodic (e.g., every 3 months) assessments are suggested to 

verify that the system is operating properly based on the information provided in Section 4.0.  If a 

problem is identified, please contact the NYSDEC project manager Mr. Brian Jankauskas at 518-

402-9620 to arrange for a service visit. 

 

Audits may be performed by NYSDEC to evaluate performance of the system.  These may include: 

 

• Inspection of the manometer to see if there is failure or degradation of the system. 

• Inspection of the extraction point to see that it has remained sealed. 

• Inspection of piping and vent stacks for cracks or leaks on interior and exterior of the 
building. 

• Inspection of fan and rubber mounts for leaks. 

• Inspection of electrical connection and test of cut off switch by turning the switch on an 
off. 

• Collection of air samples while the fan is on and/or off. 
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6.0 CONTACT INFORMATION 

 

Comments or questions regarding the system, please contact the NYSDEC project manager Mr. 

Brian Jankauskas at 518-402-9620. 
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7.0 SUPPORTING DOCUMENTS 

 

The following documents are attached: 

 

• Final Report for Sub-Slab Ventilation System Installation.  This report was provided by the 
system installer and presents the system details, photographs, specifications, and warranty 
information. 

• NYSDOH Soil Vapor Intrusion Frequently Asked Questions 

• NYSDOH Fact Sheets for Tetrachloroethene and Trichloroethene in Indoor and Outdoor 
Air 
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Source: NYSDOH 2006. Guidance for Evaluating Soil Vapor Intrusion in the State of New York 
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1.0 OVERVIEW 

 
1.1 Introduction 

 
This Final Report for Sub-Slab Ventilation System Installation (Final Report), prepared by 
Ecosystems Strategies, Inc. (ESI), documents the installation and testing of a sub-slab ventilation 
(SSV) system within the commercial structure located at 72 East Main Street in the Village of 
Babylon, Suffolk County, New York (hereafter referred to as the Site).  All system installation work 
was performed at the Site by ESI, or designated ESI sub-contractors, on June 16 and 17, 2009.  
System installation methodology, testing, and observations are discussed in applicable sections 
below.  A statement of ESI’s system warranty is provided in Appendix F.     
 
All work detailed herein was conducted in accordance with the associated MACTEC Engineering 
and Consulting, P.C. (MACTEC) Scope of Work (SOW), dated July 2008; the New York State 
Department of Health (NYSDOH) Guidance for Evaluating Soil Vapor Intrusion in the State of 
New York (NYSDOH Guidance), dated October 2006; the American Society for Testing Materials 
(ASTM) Standard Practice for Installing Radon Mitigation Systems in Existing Low-Rise 
Residential Structures (ASTM E2121), dated February 2003; ESI’s Final Work Plan for Sub-Slab 
Ventilation System Installation (Final Work Plan), dated May 2009, and site-specific Health and 
Safety Plan (HASP), dated March 2009; and, applicable local/national building regulations and 
codes.   
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2.0 SUB-SLAB VENTILATION SYSTEM INSTALLATION 
  

2.1 Permitting and Inspections 
 

In accordance with local regulations, a building permit was acquired from the Village of Babylon 
Building Department prior to the start of installation work at the Site.  Building permit number 
11685 was assigned to the project on June 8, 2009.  An electrical inspection was conducted by 
the New York Board of Fire Underwriters on July 6, 2009 and a Certificate of Occupancy (CO) 
was issued by the Building Department on July 10, 2009, indicating that all applicable code 
requirements had been met, and that the building permit had effectively been closed.  A copy of 
the building permit, electrical inspection certificate, and CO are provided in Appendix A of this 
Final Report.  
 
2.2 Safety Measures   

 
All work conducted at the Site was conducted in accordance with ESI’s site-specific HASP.  The 
HASP provides information on hazards specific to the nature of work at the Site and defines the 
measures to be taken in the event of an emergency situation.  Prior to the start of work at the Site 
on June 16, 2009, an on-site safety briefing was conducted with both ESI and MACTEC 
personnel.   
 
For the purposes of ESI’s installation work, the on-site crawlspace (where the majority of ESI’s 
installation work was conducted), was considered to be an unrestricted confined space.  As such, 
additional safety measures, above and beyond the HASP, were implemented by ESI.  These 
safety measures included: 
 

• Notifying the Village of Babylon Fire Department of the schedule and nature of ESI’s 
proposed work; 
 

• Placement of a crawlspace entry attendant, whose responsibilities included 
maintaining a log of on-site personnel/activities, crawlspace entry/exit times, and 
monitoring device readings, as well as being the primary contact for individuals within 
the crawlspace in the event of an emergency; 
 

• Screening of air in the vicinity of the crawlspace entrance using  a photo-ionization 
detector (PID), in order to determine the presence or absence of volatile organic 
compounds (VOCs) associated with PVC cement, which may be affecting air within 
the building entry foyer;   

 
• Screening of the work area within the crawlspace using an Area RAE Monitor, to 

verify a permissible entry level of oxygen and monitor VOCs; 
 

• Maintaining a fresh air blower and ample ductwork on-site, to be used in the 
crawlspace the event of the detection of unacceptable oxygen and/or VOC levels; 
and, 

 
• Maintaining Level C respiratory protection (half-face respirators equipped with 

organic vapor cartridges and N95 particulate pre-filtration) on-site, to be used by 
individuals in the crawlspace in the event of unacceptable VOC levels.      

 
No emergency situations were encountered during the course of the system installation work 
conducted by ESI, and no instrument readings were recorded which indicated the need for use of 
engineering controls or additional personal protective equipment (above and beyond Level D).  
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Copies of ESI’s daily work logs, which document all activities and instrument readings, are 
included in Appendix B.  
 
2.3 Pre-Installation Communication Testing  

 
On June 16, 2009, prior to the start of any installation work, ESI performed sub-slab 
communication testing in order to determine if the proposed SSV system design, as described in 
the Final Work Plan, was capable of creating adequate negative pressure below the building slab.  
Adequate negative pressure has been defined by MACTEC to be a minimum pressure change of 
-0.025 inches of water column (W.C.).  
 
Communication testing was conducted by creating pressure monitoring points through the 
building slab.  Each monitoring point was created by breaching the slab with a ½” concrete drill 
bit.  A 6.0 horsepower shop vacuum was used to apply vacuum at the proposed suction point 
locations (in the northeast and north-central portions of the building crawlspace), and an Infiltec 
digital micro-manometer (pressure resolution of 0.001 W.C. and 0.01 Pascals [Pa]), was used to 
collect pressure data at the monitoring points.  The data collected from this initial testing indicated 
that the proposed suction point locations were not capable of creating adequate negative 
pressure at all of the pressure monitoring points.   
 
Alternate suction points (SP-1 and SP-2) were selected to the southwest of each of the previous 
test points, and additional communication testing was conducted to determine the viability of 
those suction points.  Table 1, below, presents the results of the communication testing 
performed while applying suction to SP-1 and SP-2.  The approximate locations of SP-1, SP-2, 
and the pressure monitoring points (MP-1 through MP-7) are depicted on the As-Built SSV 
System Plan provided in Appendix C.     
 
Table 1: Pre-Installation Communication Test Results for SP-1 and SP-2 
All data provided in inches of water column (W.C.). 
 

Monitoring 
Point 

Initial Pressure – 
Vacuum Off 

End Pressure –       
Vacuum Applied to SP-1 

End Pressure –       
Vacuum Applied to SP-2 

MP-1 0.000 -0.002 -0.500 
MP-2 0.000 -0.025 NE 
MP-3 0.000 -0.012 NE 
SP-2* 0.000 -0.004 - 
MP-4 0.000 -0.055 -0.189 
MP-5 0.000 -0.366 NE 
MP-6 0.000 -0.038 -0.249 
MP-7 0.000 -0.037 NE 

Notes: 
    * = Suction point SP-2 was used as a temporary monitoring point during the communication testing. 
    NE = Not Evaluated 

 
The results of the communication testing with suction applied to SP-1 indicated adequate 
negative pressure at all monitoring points, with the exception of MP-1, MP-3, and SP-2 (used as a 
temporary monitoring point during the testing).  The results of the communication testing with 
suction applied to SP-2 indicated adequate negative pressure at MP-1; however, no re-evaluation 
of MP-3 was made.  The collected data indicated that suction applied to both SP-1 and SP-2 
would induce adequate negative pressure at all points, with the exception of MP-3; however, 
negative pressure at MP-3 was expected to improve following construction of the suction pit at 
SP-1.  SP-1 and SP-2 were therefore concluded to be the final system suction point locations, 
and system installation was initiated.  
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2.4 Final System Design and Installation Methodology 
  

The final system design was determined through communication testing, observations of the Site 
layout, and consultation with MACTEC.  A discussion of the final system design and installation 
methodology is provided below.  The final system design, as well as other relevant Site features, 
is depicted on the As-Built SSV System Plan provided in Appendix C.  Photographs of the system 
are provided in Appendix D.  

 
2.4.1 Rooftop Suction Pipe and Electrical Conduit Penetrations 
 
On June 16, 2009, the system rooftop suction pipe and electrical conduit penetrations were 
completed by All Seasons Commercial Systems, Inc. (All Seasons).  ESI personnel met All 
Seasons on-site and showed them the locations of the rooftop penetrations.  All Seasons 
installed a section of 4-inch Schedule 40 PVC and ¾” aluminum conduit on the building rooftop, 
immediately above the utility closet and crawlspace entrance, in the locations which ESI had 
indicated.  Following installation, ESI inspected the roof penetrations and noted that they had 
been adequately completed.   
 
2.4.2 System Suction Points 
 
Given the results of the communication testing, the final system suction points (SP-1 and SP-2) 
were located to the southwest of those proposed in the Final Work Plan.  The suction points were 
created by breaching the building slab with a 5-inch concrete core bit in each location.  A 
sufficient volume of material (enough to roughly fill a 5-gallon pail) was removed from below the 
slab at each suction point to create a suction pit.  A 4-inch Schedule 40 PVC coupler was 
hammered into each slab hole to provide easy connection for associated suction piping, and to 
enhance pipe stability at the slab penetrations.  A urethane-based concrete/masonry sealant was 
applied around the suction point slab penetrations to create an air-tight seal. 
 
[Note: It was observed that the material underlying the slab consisted of loosely packed, fine to 
medium sand, which is conducive to relatively good sub-slab air movement, as evidenced by the 
results of the pre-installation communication testing.]       
 
2.4.3 Suction Piping 
 
The suction piping installed at the Site consists of 4-inch Schedule 40 PVC.  Suction piping was 
installed from SP-1, to the south, to SP-2.  From SP-2, suction piping was installed in a generally 
southwest direction, toward the crawlspace entrance.  Suction piping was then installed vertically, 
just east of the crawlspace entrance, through the first floor utility closet to the building rooftop, 
where the exterior-mounted system fan was installed (see Section 2.4.4, below).   
 
All pipe unions were cemented using low-volatile organic compound (VOC) emitting PVC glue.  In 
accordance with ASTM E2121 protocol, pipe supports (i.e., galvanized pipe clips, plastic DWV 
hook hangers, and plastic strapping) were installed at least every six feet on horizontal pipe runs, 
and at least every eight feet on vertical pipe runs, and a positive slope (at least 1/8” per linear foot 
of pipe) was maintained in order to allow draining of internal condensation toward the suction 
points.  In-line dampers were installed within the suction piping above each suction point, in order 
to allow for balancing of vacuum below the slab.   
 
2.4.4 System Fan 
 
As specified in the Final Work Plan, the system fan installed at the Site is the Fantech model HP-
220.  A copy of the manufacturer’s fan specifications, including a statement of warranty, is 
provided in Appendix E. 
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At the request of the property owner, the system fan was installed on the building rooftop in order 
to maintain building aesthetics.  The fan was installed on the suction pipe terminus above the 
utility closet and crawlspace entrance, approximately two feet above the roof surface.  The fan 
was mounted directly to the suction piping using 6-inch by 4-inch flexible couplers with steel draw 
bands.  A Fan Guard drain system was installed on the system piping immediately above the fan 
and a PVC rain cap was installed above the drain to prevent excessive internal moisture and 
entrance of foreign materials (e.g., leaves or small animals).    
 
On June 17, 2009, wiring of the system fan was completed by Go West Electric, a Suffolk County 
licensed electrical contractor (Suffolk County License Number: 36253).  Wiring was installed from 
the building’s circuit panel at the northern end of the building, south through a dropped ceiling on 
the first floor, to the fan above the utility closet.  A system switch was wired to the system fan on 
the building rooftop.  All external wiring was housed in external-grade, rigid aluminum conduit, 
and the system switch was housed in a weather-proof, external-grade box. 
 
2.4.5 Sealing 
 
In order to seal off an area of potential system vacuum loss and likely vapor intrusion, a ¼” thick, 
clear Lexan cover was installed on a sump pit located near the central portion of the crawlspace.  
The cover was recessed below the edge of the pit to allow collection of water, and a one-way 
Dranjer valve was installed that allows water to drain from above while maintaining an air-tight 
seal.  A pliable elastomeric sealant was used to create an air-tight seal around the cover.  The 
pliable sealant allows the cover to easily be removed and replaced as needed, providing access 
to the sump pit.       
 
2.4.6 System Fail-Safe Device 
 
A u-tube manometer, which serves as the system fail-safe device, was installed on the vertical 
suction piping in the first floor utility closet.  The u-tube manometer was securely attached to the 
piping with a fastening screw and associated pressure tubing was inserted directly into the 
system suction pipe.  The u-tube manometer measures internal system pressure (in units of 
W.C.) and is an indicator that the system fan is operating. 
 
2.4.7 Permanent Pressure Monitoring Point 
 
In accordance with the Final Work Plan, a permanent pressure monitoring point was installed at 
the Site.  Monitoring point MP-4, located between suction points SP-1 and SP-2, was selected as 
the permanent monitoring point location. 
 
The permanent monitoring point was created using a barbed hose fitting connected to ¼”-
diameter polyethylene tubing via a plastic tube snap-connector fitting.  Associated tubing was 
inserted through the slab penetration to just below slab depth.  The point was set firmly in place 
using cement patch and the barbed fitting was capped to maintain an air-tight seal.   
 
2.4.8 Air Sample Port 
 
An air sample port was installed on the system piping just above the system fan on the rooftop.  
The sample port consists of a brass ball valve and barbed hose fitting, which allows for screening 
and sampling of the system effluent air, if needed.        
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3.0 SYSTEM START-UP AND TESTING 

 
3.1 Start-Up and System Check 
 
Following completion of system installation, all system components were checked: 
 

• The system fan was started and noted to be functioning properly; 
 

• The system fan switch and fan breaker were tested and found to be functioning properly; 
 

• All piping and supports were inspected and noted to be firmly in place; 
 

• The in-line damper at SP-2 was adjusted to allow vacuum to be more evenly distributed 
between SP-1 and SP-2; 

 
• The sealed sump cover and one-way drain were inspected and chemical smoke was 

utilized to determine the presence or absence of any leaks, and no leakage was 
observed; 

 
• The system u-tube manometer was inspected and noted to be functioning properly; and, 

 
• Vertical system piping in the utility closet was labeled with ESI’s contact information and 

instructions on how to read the u-tube manometer.  The initial u-tube manometer reading 
(approximately 2.3 W.C.) was recorded on the label as the reference pressure. 
 

3.2 Post-Installation Communication Testing 
 
Post-installation communication testing was conducted following system installation, in order to 
verify the presence of negative pressure at each of the previously created monitoring points.  
Prior to the communication testing, the in-line damper above suction point SP-2 was adjusted to 
allow vacuum to be adequately distributed to suction point SP-1.  Table 2, below, depicts the 
results of the post-installation communication testing. 
 
[Note: All temporary monitoring points (MP-1 through MP-3 and MP-5 through MP-7) were 
appropriately sealed with hydrated bentonite clay chips and concrete patch following the 
collection of post-installation communication test data.]   
 
Table 2: Post-Installation Communication Test Results 
All data provided in inches of water column (W.C.). 
 

Monitoring Point Initial Pressure –  
System Off 

End Pressure –        
System On 

MP-1 0.000 -0.050 
MP-2 0.000 -0.014 
MP-3 0.000 -0.020 
MP-4 0.000 -0.032 
MP-5 0.000 -0.081 
MP-6 0.000 -0.021 
MP-7 0.000 -0.027 
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The results of the post-installation testing indicate adequate negative pressure at all points, with 
the exception of MP-2, MP-3, and MP-6.  The recorded pressures either meet, or are relatively 
close to the MACTEC design requirement (-0.025 W.C.), and the overall data suggest that the 
system is likely to be sufficient to adequately intercept and reduce sub-slab chlorinated solvent 
vapors.   
 
3.3 Back-Draft Inspection 
 
The potential exists that an active SSV system may create back-drafting of combustion gasses 
(e.g., carbon monoxide) from natural draft combustion appliances (fuel burning appliances with 
open flue hoods that rely on natural convective flow to exhaust combustion gasses to the outside 
air).  ESI performed an inspection for the presence of any natural draft combustion appliances 
and no such appliances were observed on-site.   
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4.0 CONCLUSIONS AND RECOMMENDATIONS 

 
This office has completed the installation and testing of a sub-slab ventilation (SSV) system at the 
property located at 72 East Main Street, Village of Babylon, Suffolk County, New York.  Based on the 
services provided and data generated, the following conclusions, and applicable recommendations (in 
bold), have been made.  
 
1.  Pre-installation communication testing indicated that the proposed suction points, as indicated in 

the Final Work Plan, were not capable of creating adequate negative pressure influence at all 
monitoring points.  The final system suction points (SP-1 and SP-2), relocated to the southwest of 
the previous points, were determined to be effective at creating an adequate negative pressure 
influence at almost all of the monitoring points, and the system design (see Paragraph 2, below) 
was finalized.   

 
2. Following determination of the final suction point locations, the system design was finalized.  All 

system piping was routed overhead from suction points SP-1 and SP-2, to the location of the 
system fan on the building rooftop, above the utility closet and crawlspace entrance.  All system 
materials and installation work, including the fan wiring, were consistent with the standards set 
forth in the MACTEC SOW, NYSDOH Guidance, ASTM E2121, and ESI’s Final Work Plan.  

    
3. In order to increase the effectiveness of the system, and to mitigate potential vapor intrusion 

pathways, ESI installed a sealed cover and one-way valve on an existing sump pit.   
 
4. The system was started and all system components were inspected and found to be operational.  

The system was equipped with a failsafe device, and associated labeling, and the property owner 
was instructed on how to read the device. 

 
 In accordance with local regulations, all system installation work was inspected by the Village of 

Babylon Building Inspector, and the system was found to be in compliance applicable 
local/national building regulations and codes. 

 
 No additional “formal” system inspections are required at this time.  The property owner, 

however, should perform routine (e.g., monthly) inspections of the system u-tube 
manometer, to note any significant changes in system pressure (>0.5 W.C.).  Any 
significant changes should be reported to the NYSDEC for investigation and corrective 
action, if warranted. 

   
5. Post Installation pressure testing indicates that the system is capable of creating adequate 

negative pressure influence at the permanent monitoring point (MP-1), and at the majority of the 
temporary monitoring points.  It is ESI’s conclusion that the suction created by the system is likely 
to be sufficient to adequately intercept and remove contaminant vapors from below the building 
slab. 

 
6. The results of a back-draft inspection indicate that no natural draft combustion appliances exist at 

the Site and that no back-drafting will occur. 
 
 No additional back-draft inspections are recommended.      
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Permit/Certificates 









 
 
 
 
 
 
 
 
 

  
 
 
 
 
 
 
 
 
 
 
 

APPENDIX B 
 

ESI’s Daily Work Logs 



On-site Personnel: Adam Lee (ESI), Brain Brannick (ESI), Felipe Sipowicz (ESI), Mark Maggiore (MACTEC),

Brian Jankauskus (NYSDEC), All Seasons Roofers (2 employees)

Begin staging materials and tools just inside CS entrance for installation work on June 17, 2009

ESI leaves Site @ approximately 3:45 PM

PID reading 2.8 ppm before entry - likley due to humidity. 
Lee and Sipowicz in CS @ 10:41AM (PID: 0.1 ppm, ARM: 20.7% O2/0.0 ppm) 

Lee out of CS @ 11:30AM (PID: 0.7 ppm, ARM: 20.9% O2/0.0 ppm)

PID: 0.7 ppm @ 12PM, Lee and Sipiwicz out of CS @ 12:10PM for lunch break-
Lee, Sipowicz, and Maggiore in CS @ 1:13PM for communication test (PID: 0.0 ppm, ARM: 20.9% O2/0.0 ppm) 

PID: 0.0 ppm @ 1:45PM, PID: 0.1 ppm @ 2:00PM, PID: 0.1 ppm @ 2:30PM
All out of CS @ 2:45 PM (PID: 0.0 ppm, ARM: 20.9% O2/0.0 ppm)

DAILY WORK LOG

ESI Job #:

72 East Main Street

Babylon, New York

Site Name /
Address:

Date: June 16, 2009

MB09023.30

* Monitoring of O2 and VOCs conducted w/in CS using Area RAE Monitor (ARM).

* Fresh air blower/ducting and VOC respirators on hand.
Permissible O2 Entry Level: 19.5% - 23.5%, VOC Action Level: >5 ppm (consistent)

Scope of Work: Sub-slab communication testing, final SSV system design determination, and 

staging of materials for June 17, 2009 installation work.  All Seasons to provide rooftop penetrations for suction 

piping and electrical conduit. 

Notes: All arrive at Site @ approximately 8:30AM.  On-Site safety briefing (covering HASP) with ESI and

MACTEC personnel @ 9AM.  Brian Brannick assigned as crawlspace (CS) entry attendant.

Roofers complete roof work and leave Site @ 11:45AM.

* Monitoring of VOCs conducted at CS entrance using MiniRae PID 2000 (Model PGM 7600). 



DAILY WORK LOG
Date: June 17, 2009 Site Name / 72 East Main Street

Address: Babylon, New York

Brian Jankauskus (NYSDEC), Greg Wescott (Go West Electric) + 2 Go West employees

ESI Job #: MB09023.30

On-site Personnel: Adam Lee (ESI), Brian Brannick (ESI), Felipe Sipowicz (ESI), Mark Maggiore (MACTEC),

and Site restoration/cleanup.

Scope of Work: Installation, wiring, and start-up of the SSV system, final pressure testing, 

* Monitoring of VOCs conducted at CS entrance using MiniRae PID 2000 (Model PGM 7600). 
* Monitoring of O2 and VOCs conducted w/in CS using Area RAE Monitor (ARM).

* Fresh air blower/ducting and VOC respirators on hand.

Notes: ESI arrives @ 8:15AM, MACTEC @ 8:20AM, NYSDEC @ 8:30AM, and Go West @ 8:40AM

Permissible O2 Entry Level: 19.5% - 23.5%, VOC Action Level: >5 ppm (consistent)
Sipowicz in CS @ 8:30AM (PID: 0.2 ppm, ARM: 20.9% O2/0.0 ppm)

Lee in CS @ 9:40AM (PID: 0.3 ppm)

Lee and Sipowicz out @ 10AM

Lee in CS @ 10:37AM (PID: 0.3 ppm), Sipowicz in @ 10:40
11AM device reading - PID: 0.2 ppm, ARM: 20.9% O2/0.0 ppm

system started @ 3:40PM w/ subsequent testing
4PM device reading - PID: 0.2 ppm, ARM: 20.9% O2/0.0 ppm

4:25PM testing and Site restoration complete, Lee and Sipowicz out of CS by 5PM, ESI leaves Site around 5:30PM

Wiring finished around 11AM and Go West leave Site around 11:30 AM

11:40 AM PID reading: 0.5 ppm

12:30 PM piping finished to roof
1PM device reading - PID: 0.6 ppm, ARM: 20.9% O2/0.2 ppm

3PM device reading - PID: 0.3 ppm, ARM: 20.9% O2/0.2 ppm



 
 
 
 
 
 
 
 
 

  
 
 
 
 
 
 
 
 
 
 
 

APPENDIX C 
 

As-Built SSV System Plan 
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Ecosystems Strategies, Inc.

As-Built SSV System Plan ESI File: MB09023.30  

Appendix C

Scale as shown

July 2009

All feature locations are approximate.  This map is intended as a schematic to be used in conjunction with 
the associated report, and it should not be relied upon as a survey for planning or other activities.  

Legend:

72 East Main Street
Village of Babylon

Suffolk County, New York

system piping (4” schedule 40 PVC)

suction point

permanent monitoring point

temporary monitoring point

location of vertical riser to
building rooftop
(system fan & discharge
located on roof )



 
 
 
 
 
 
 
 
 

  
 
 
 
 
 
 
 
 
 
 
 

APPENDIX D 
 

System Photographs 



 
 
 
 PHOTOGRAPHS 

 

 1. Suction point SP-1, looking north from MP-4 

 2. Suction piping, looking south from SP-1 toward SP-2 

 

 



 
 
 
 PHOTOGRAPHS 

 

 3. Suction point SP-2 and manifold: piping from SP-1 at left, piping 
to system discharge (toward crawlspace entrance) at right  

 4. Suction piping routed through drywall partition, looking 
southwest toward crawlspace entrance from eastern side of 
partition near SP-2 

 

 



 
 
 
 PHOTOGRAPHS 

 

 5. Suction piping at western side of drywall partition, looking south  

 6. suction piping, looking southwest from drywall partition toward 
crawlspace entrance 

 

 



 
 
 

PHOTOGRAPHS 
 

 7. Suction piping, looking southwest from near MP-1 toward 
crawlspace entrance 

 8. Suction piping, looking southwest toward crawlspace entrance 
from just northeast of entrance 

 

 



 
 
 

PHOTOGRAPHS 
 

 9. Suction piping routed through pre-existing support beam cut-out 
just east of crawlspace entrance, looking southwest  

 
10. U-tube manometer on vertical suction piping located in first floor 

utility closet at southern end of building  

 

 



 
 
 

PHOTOGRAPHS 
 

 11. Suction piping continuing vertically to rooftop fan and system 
discharge point above first-floor utility closet and crawlspace 
entrance 

 12. Exterior system features on south-central portion of building 
rooftop, immediately above the first-floor utility closet and 
crawlspace entrance 

 

 



 
 
 

PHOTOGRAPHS 
 

 13. System fan with view of sample port and drain line 

 14. Sealed sump cover (recessed) with on-way Dranjer valve 

 

 



 
 
 
 
 
 
 
 
 

  
 
 
 
 
 
 
 

APPENDIX E 
 

Fantech Fan Specifications,  
Manufacturer’s Warranting Information, 

and Bill of Sale 



HP Series Fans
for Radon Applications

Trust the 
Industry 
Standard!

Why put your reputation at stake by installing a fan you know won't 
perform like a Fantech? For nearly twenty years, Fantech has 
manufactured quality ventilation equipment for Radon applications.
Fantech is the fan Radon contractors have turned to in over 
1,000,000 successful Radon installations worldwide. 

Fantech HP Series Fans Provide the
Solutions to meet the challenges of
Radon applications:

HOUSING
•  UV resistant, UL listed durable plastic
•  UL Listed for use in commercial 

applications
•  Factory sealed to prevent leakage 
•  Watertight electrical terminal box 
•  Approved for mounting in wet 

locations - i.e. Outdoors 

MOTOR
•  Totally

enclosed
for protection

•  High efficiency EBM motorized impeller
•  Automatic reset thermal overload protection
•  Average life expectancy of 7-10 years under

continuous load conditions

RELIABILITY
•  Five Year Full Factory Warranty 
•  Over 1,000,000 successful radon

installations worldwide

Fantech

Improved UV resistance!
Improved UV resistance!



Fantech has developed the HP Series fans specifically to suit the

higher pressure capability requirements needed in Radon Mitigation

applications. Most Radon Mitigators who previously used the 

Fantech FR Series fans have switched to the new HP Series.

Performance Curves
Fantech provides you with independently tested 
performance specifications.

The performance curves shown in this brochure are 

representative of the actual test results recorded at 

Texas Engineering Experiment Station/Energy Systems

Lab, a recognized testing authority for HVI. Testing was

done in accordance with AMCA Standard 210-85 and 

HVI 915 Test Procedures. Performance graphs show air

flow vs. static pressure.
Use of HP Series fans in low resistance applications such as bathroom venting will
result in elevated sound levels. We suggest FR Series or other Fantech fans for
such applications.

HP FEATURES
INCLUDE
•  Improved UV resistant

housings approved for 
commercial applications. 

•  UL Approved for Wet
Locations (Outdoors)

•  Sealed housings and wiring boxes to prevent Radon 
leakage or water penetration

•  Energy efficient permanent split
capacitor motors

•  External wiring box

•  Full Three Year Factory Warranty

HP Series Fans are specially designed 
with higher pressure capabilities for 
Radon Mitigation applications

Performance Data

Fan
Model

HP2133
HP2190
HP175
HP190
HP220

Wattage
Range
14 - 20
60 - 85
44 - 65
60 - 85

85 - 152

Max.
Amps

CFM vs. Static Pressure in Inches W.G.

0.17
0.78
0.57
0.78
1.30

Max.
Ps

0.84
1.93
1.66
2.01
2.46

0"
134
163
151
157
344

0.5"
68

126
112
123
260

0.75"
19

104
91

106
226

1.0"
-

81
70
89

193

1.25"
-

58
40
67

166

1.5"
-

35
12
45

137

1.75"
-

15
-

18
102

2.0"
-
-
-
1

58

Volts

115
115
115
115
115

HP2133 and 2190 Radon Mitigation Fans

HP2133 – For applications where lower pressure and flow are 
needed. Record low power consumption of 14-20 watts! Often used
where there is good sub slab communication and lower Radon levels.

HP2190 – Performance like the HP190 but in a smaller 
housing. Performance suitable for the majority of installations.

Fans are attached to PVC pipe using flexible couplings.
For 4” PVC pipe use Indiana Seals #156-44, Pipeconx PCX 56-44 or equivalent. 
For 3” PVC pipe use Indiana Seals #156-43, Pipeconx PCX 56-43 or equivalent.

4 1/2"

11/4" 11/4"

6 5/8" 9 3/8"

2.00

1.80

1.60

1.40

1.20

1.00

0.80

0.60

0.40

0.20

0.00
0 20 40 60 80

Flow Rate (CFM)

S
ta

ti
c 

P
re

ss
ur

e 
(In

. H
2O

)

120100 140 160 180

HP2133

HP2190

Tested with 4" ID duct and standard couplings.



HP175 and HP190 Radon Mitigation Fans

HP220 Radon Mitigation Fan

HP175 – The economical choice where slightly less air
flow is needed. Often used where there is
good sub slab communication and lower
Radon levels.

HP190 – The standard for Radon Mitigation. Ideally
tailored performance curve for a vast majority
of your mitigations.

Fans are attached to PVC pipe using flexible couplings.
For 4” PVC pipe use Indiana Seals #151-44, Pipeconx PCX 51-44 
or equivalent. 

For 3” PVC pipe use Indiana Seals #156-43, Pipeconx PCX 56-43 
or equivalent.
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HP 220 – Excellent choice for systems with elevated
radon levels, poor communication, multiple
suction points and large subslab footprint.
Replaces FR 175.

Fans are attached to PVC pipe using flexible couplings.
For 4” PVC pipe use Indiana Seals #156-64, 
Pipeconx PCX 56-64 or equivalent.

For 3” PVC pipe use Indiana Seals #156-63, 
Pipeconx PCX 56-63 or equivalent.
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Tested with 6" ID duct and standard couplings.



DURING ENTIRE WARRANTY PERIOD:

FANTECH will replace any fan which has a factory defect in workmanship or
material. Product may need to be returned to the Fantech factory, together with
a copy of the bill of sale and identified with RMA number.

FOR FACTORY RETURN YOU MUST:
• Have a Return Materials Authorization (RMA) number. This may be 

obtained by calling FANTECH either in the USA at 1.800.747.1762 or
in CANADA at 1.800.565.3548. Please have bill of sale available.

• The RMA number must be clearly written on the outside of the carton,
or the carton will be refused.

• All parts and/or product will be repaired/replaced and shipped back to 
buyer; no credit will be issued.

OR

The Distributor may place an order for the warranty fan and is invoiced.
The Distributor will receive a credit equal to the invoice only after product is
returned prepaid and verified to be defective.

FANTECH WARRANTY TERMS DO NOT PROVIDE FOR REPLACEMENT
WITHOUT CHARGE PRIOR TO INSPECTION FOR A DEFECT. 
REPLACEMENTS ISSUED IN ADVANCE OF DEFECT INSPECTION ARE
INVOICED, AND CREDIT IS PENDING INSPECTION OF RETURNED
MATERIAL. DEFECTIVE MATERIAL RETURNED BY END USERS SHOULD

NOT BE REPLACED BY THE DISTRIBUTOR WITHOUT CHARGE TO THE
END USER, AS CREDIT TO DISTRIBUTOR’S ACCOUNT WILL BE PENDING
INSPECTION AND VERIFICATION OF ACTUAL DEFECT BY FANTECH.

THE FOLLOWING WARRANTIES DO NOT APPLY:

• Damages from shipping, either concealed or visible. Claim must be filed 
with freight company.

• Damages resulting from improper wiring or installation.
• Damages or failure caused by acts of God, or resulting from improper 

consumer procedures, such as:
1. Improper maintenance
2. Misuse, abuse, abnormal use, or accident, and
3. Incorrect electrical voltage or current.
• Removal or any alteration made on the FANTECH label control number or 

date of manufacture. 
• Any other warranty, expressed, implied or written, and to any consequential 

or incidental damages, loss or property, revenues, or profit, or costs of 
removal, installation or reinstallation, for any breach of warranty.

WARRANTY VALIDATION
• The user must keep a copy of the bill of sale to verify purchase date.
• These warranties give you specific legal rights, and are subject to an

applicable consumer protection legislation. You may have additional 
rights which vary from state to state.

Distributed by:

The Original Mitigator – Fantech’s FR Series Fans

a

d1
d2

b c

ø D

FR Series performance is shown with ducted outlet. Per HVI’s Certified Ratings Program, charted air flow performance
has been derated by a factor based on actual test results and the certified rate at .2 inches WG.
* Also available with 8" duct connection. Model FR 250-8. Special Order.

Five (5) Year Warranty
This warranty supersedes all prior warranties

model

FR100

FR110

FR125

FR140

FR150

FR160

FR200

FR225

FR250

¿D

9 1/2

9 1/2

9 1/2

11 3/4

11 3/4

11 3/4

13 1/4

13 1/4

13 1/4

d1

3 7/8

3 7/8

Ð

5 7/8

5 7/8

5 7/8

7 7/8

7 7/8

Ð

d2

4 7/8

4 7/8

4 7/8

6 1/4

6 1/4

6 1/4

9 7/8

9 7/8

9 7/8

a

6 1/8

6 1/8

6 1/8

5 7/8

5 7/8

6 3/8

6 1/4

6 1/4

6 1/4

b

7/8

7/8

7/8

1

1

1

1 1/2

1 1/2

Ð

c

7/8

7/8

Ð

7/8

7/8

7/8

1 1/2

1 1/2

1 1/2

Performance Data

Dimensional Data

All dimensions in inches

Form#HP1005

Fan
Model

Energy
Star

Rated
Watts

Wattage
Range

Max.
Amps

Max.
Ps

Duct
Dia.RPM Volts 0" .2" .4" .6" .8" 1.0" 1.5"

FR100 2900 115 19 13 - 19 0.18 122 100 78 55 15 - - 0.87" 4"
FR110 - 2900 115 80 62 - 80 0.72 167 150 133 113 88 63 41 0.60" 4"
FR125 2950 115 18 15 - 18 0.18 148 120 88 47 - - - 0.79" 5"
FR140 2850 115 61 47 - 62 0.53 214 190 162 132 99 46 - 0.15" 6"
FR150 2750 120 71 54  - 72 0.67 263 230 198 167 136 106 17 1.58" 6"
FR160 - 2750 115 129 103  - 130 1.14 289 260 233 206 179 154 89 2.32" 6"
FR200 2750 115 122 106 - 128 1.11 408 360 308 259 213 173 72 2.14" 8"
FR225 3100 115 137 111 - 152 1.35 429 400 366 332 297 260 168 2.48" 8"
FR250* - 2850 115 241 146 - 248 2.40 649 600 553 506 454 403 294 2.58" 10"

CFM vs. Static Pressure in Inches W.G.

United States
1712 Northgate Blvd.
Sarasota, Florida 34234
Phone: 800-747-1762; 941-309-6000 
Fax: 800-487-9915; 941-309-6099

Canada
50 Kanalflakt Way
Bouctouche, NB E4S 3M5
Phone: 800-565-3548; 506-743-9500 
Fax: 877-747-8116; 506-743-9600

For more information contact:

web: www.fantech.net
e-mail: info@fantech.net





 
 
 
 
 
 
 
 
 

  
 
 
 
 
 
 
 
 
 
 
 

APPENDIX F 
 

ESI Warranty Statement 



 
 

 

Sub-Slab Ventilation System Limited Warranty 
 
Ecosystems Strategies, Inc. (ESI) provides a two (2) year limited warranty on all ESI-installed  
sub-slab ventilation (SSV) systems and/or ESI-installed SSV system components*.  This 
warranty provides coverage for defects in materials, workmanship, or design. 
 
ESI will repair or replace any ESI-installed system components found to be defective, or alter 
any ESI-installed system design features found to be ineffective within the two (2) year 
warranty period free of charge.   
 
ESI’s limited SSV system warranty does not provide coverage for: 
 
1) Damages caused by accidents, neglect, physical abuse, “Acts of God” (e.g., hurricanes, 

floods, etc.), natural shifting or settling of the building, or natural deterioration of pre-
existing building materials. 

 
2) Damages or defects in materials or workmanship for any system components not 

installed by ESI (i.e., any system components or system additions installed outside of 
ESI’s installation contract by the homeowner or any other entity).   

 
3) Decreased system effectiveness caused by Acts of God, natural shifting or settling of the 

building, natural deterioration of pre-existing building materials, and/or building 
alterations, renovations, or additions which take place after system installation.   

 
ESI reserves the right to determine whether a warranty claim is covered under the conditions of 
this warranty.     
 
This warranty is transferrable in the event of a property transaction.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
[* The SSV system fan is warranted by the manufacturer against defects or related malfunctions that may occur 
within five (5) years of the date of purchase.  Should a problem arise with the system fan within that period, ESI will 
provide the proof of purchase necessary to pursue a warranty claim with the fan manufacturer.]  



Sub-Slab Ventilation System Installation Report – Eugene’s Dry Cleaners September 2009 
NYSDEC – Site No. 152157 
MACTEC Engineering and Consulting, P.C., Project No. 3612072087 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX B 

 

NYSDOH SOIL VAPOR INTRUSION FREQUENTLY ASKED QUESTIONS 

 

  

4.1 report.hw152157.2009-09-30.Eugenes_SSV_Installation_Report.docx 











Sub-Slab Ventilation System Installation Report – Eugene’s Dry Cleaners September 2009 
NYSDEC – Site No. 152157 
MACTEC Engineering and Consulting, P.C., Project No. 3612072087 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX C 

 

NYSDOH FACT SHEET TETRACHLOROETHENE (PERC) IN INDOOR AND 

OUTDOOR AIR 

 

 

  

4.1 report.hw152157.2009-09-30.Eugenes_SSV_Installation_Report.docx 
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