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December 22, 2010 

Mr. Jeffrey A. Konsella, P.E. 
NYSDEC  
Region 9 
270 Michigan Avenue 
Buffalo, New York 14203-2399 

RE: Sub-slab Depressurization System Installation  
Ekonol Polyester Resins Facility, Town of Wheatfield, New York 
NYSDEC Site # V00653-9 

Dear Mr. Konsella: 

This letter was prepared to document the installation and testing of the sub-slab 
depressurization (SSD) system in the office area of the building currently being leased by St. 
Gobain at the referenced Site.  In an April 13, 2010 letter the Atlantic Richfield Company (ARC) 
agreed to install the SSD system to limit the potential migration of volatile organic compounds 
(VOCs), primarily tetrachloroethene (PCE) from soil gas into indoor air in the office area of the 
building.   

The SSD system was installed, tested, and began operation on November 17, 2010.  
Installation and testing of the SSD system was performed in accordance with the NYSDEC 
approved work plan.  Details regarding the installation and testing are provided in the attached 
installation report.  Based on the measurements and testing that was completed, the SSD suction 
point located centrally within the office area is expected to induce a consistent vacuum and rapid 
flow to a distance of at least 40 feet and a meaningful flow at modest vacuum to a distance of up 
to about 70 feet.   

As stated in the September 27, 2010 work plan ARC agreed to examine potential 
mitigation options with the expectation that the current owner or tenant would manage 
operations and maintenance as well as any additional sub-slab or indoor air testing.  The owner 
or tenant should complete periodic monitoring of the system to verify that the fan remains 
operational.  If the audible alarms sounds, the owner or tenant should troubleshoot the cause of 
the alarm (i.e., malfunction of the alarm and/or fan) and repair or replace the malfunctioning 
component.  



PARSONS 

Mr. Jeffrey Konsella 
NYSDEC 
December 22, 2010 
Page 2 

\\Buffs01\p:\446213\SSD Install Report R02.doc 

If you have any questions concerning this report, please contact Bill Barber at (216) 271-
8038. 

Sincerely, 

George W. Hermance 
Project Manager 

Attachment 
 
 
cc: M. Forcucci, NYSDOH 

W. Barber, Atlantic Richfield Co. 
T. Ciarlone, Patriot Equities  
G. Brown, RT Environmental Services  
W. Hungarter, RT Environmental Services 
File (446213, No. 9) 
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130 Research Lane, Suite 2 
Guelph, Ontario, Canada  N1G 5G3 

PH 519.822.2230 
FAX 519.822.3151 

www.geosyntec.com 

 

December 20, 2010 Project TR0318 
 
 
George Hermance 
Parsons  
40 La Riviere Drive  
Suite 350  
Buffalo, NY 14202  
 

Subject: Sub-slab Depressurization System Installation at Ekonol Site,  
6600 Walmore Road, Wheatfield, New York.  

 

Dear Mr. Hermance: 

This letter was prepared by Geosyntec Consultants, Inc. (Geosyntec) for the Atlantic Richfield 
Company (ARC), under subcontract to Parsons, to document the installation and testing of the 
sub-slab depressurization (SSD) system installed within the office area of the building currently 
being leased by St. Gobain at the Ekonol Site in Wheatfield, New York (the “Site”).  The 
purpose of the SSD system is to limit the potential migration of volatile organic compounds 
(VOCs), primarily tetrachloroethene (PCE) from soil gas into indoor air in the office area located 
on the northeast corner of the building currently being leased by St. Gobain, as described in a 
letter from BP to the NYSDEC dated April 13, 2010 (BP, 2010).  

Scope of Work 

The scope of work for the mitigation system installed in the office area of the building occupied 
by St. Gobain consisted of the following tasks: 

• Communications and meetings with Parsons and St. Gobain staff to coordinate system 
installation; 

• Installation and startup testing of the SSD system November 17, 2010 including 
communication testing and measurement of the extraction flow rate and vacuum;  

• Transient response (drawdown and recovery) testing; and 

• Documentation of the installation and testing activities. 
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Sub-slab Depressurization System Installation  

The SSD system was installed by Mitigation Tech (a New York State licensed Radon 
Contractor) of Brockport, New York, under the direction and oversight of Geosyntec.  An as-
built drawing is included in Attachment 1, the completed SSD system installation and 
commissioning checklist in Attachment 2, and photographs documenting the installation are 
provided in Attachment 3.  

The SSD system consists of one suction point centrally located within the office area at the St. 
Gobain building as shown in Attachment 1. A three-inch diameter hole was drilled through the 
concrete and sub-grade materials were excavated to a depth of about six inches below the bottom 
of the existing concrete floor.  A Schedule 40 polyvinyl chloride (PVC) vent-pipe, three-inches 
in diameter, was installed vertically within the sump.  The bottom of the suction pipe was 
installed so that it was flush with the bottom of the concrete slab, and then sealed using 
polyurethane sealant.  

The suction pipe was constructed to run vertically from the floor to the rafters, then horizontally 
overhead to the outer wall where it exited the building.  At the outer building wall, the horizontal 
pipe was connected to an electrically operated RadonAway GP-501 fan mounted to the exterior 
of the building via flexible couplings for vibration suppression.  The fan was used to draw vapors 
from beneath the building slab to the exterior of the building.  The fan discharge was connected 
to a vertical pipe extending to approximately two feet above the roofline.  The top of the pipe 
was fitted with a rain cap to limit water infiltration.  The suction point was equipped with a U-
tube manometer which indicates the measured vacuum induced at the suction point and an 
audible alarm that notifies the facility management in the event that the fan stops operating.   

Sub-slab Depressurization System Testing  

After the SSD system suction point was installed and operating, the flow and vacuum were 
monitored to assess the performance.  The extraction flow rate was 80 standard cubic feet per 
minute (scfm) with an applied vacuum level of 2 inches of water column (in H2O).  The ratio of 
the flow rate divided by the applied vacuum is the specific capacity, which is linearly 
proportional to the permeability of the subsurface materials.  The specific capacity was 
calculated to be 40 scfm/in H2O, indicating that the subsurface was highly permeable. 

Communication test points (CTPs) were installed at the locations shown in Attachment 1 and 
consisted of ½-inch diameter holes drilled through the concrete floor and fitted with a short 
length of tubing to measure the induced vacuum as a function of radial distance.  Vacuum 
measurements recorded at each CTP are presented in Attachment 1.  The measurements ranged 
between non-detect (CTP-6, furthest southern location) to 0.120 in H2O (most northwestern 
point). The measurements indicate that applied vacuum surrounding the test point are not 
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isotropic.  This was shown by vacuum measurements at a 36 ft radius of 0.120 in H2O (CTP-7) 
and a vacuum measurement at 32 ft radius of 0.023 in H2O (CTP-4), which are at orthogonal 
directions to each other.  Anisotropy can be associated with sub-slab construction features such 
as utility lines and building footings. The concrete floor at CTP-5 was greater than 14 inches 
thick and a CTP measurement was not possible. At CTP-3 the concrete was also greater than 14 
inches and the slab was not completely penetrated; therefore, the vacuum measurement (0.012 in 
H2O) was lower than expected based on its close proximity (about 4 feet) to the suction point.   

In addition to the communication testing, a transient response (drawdown and recovery) test was 
conducted at communication test point CTP-2, located 12 feet from the suction point.  The test 
consisted of cycling the extraction fan on and off and monitoring the vacuum response at CTP-2.  
The fan was left on until readings at CTP-2 had stabilized (drawdown) and then the fan was shut 
off until the readings at CTP-2 returned to near-zero (recovery).  Pressure differential readings 
were recorded at five-second intervals with a Zephyr II data-logging micromanometer.  The 
drawdown and recovery data are shown on Figure 1, and by visual inspection, the trends follow 
the expected pattern and are very reproducible.   

The transient vacuum response data were analyzed to calculate the pneumatic conductivity of the 
sub-surface soil and determine radius of influence of the system using the leaky aquifer solution 
(Hantush and Jacob, 1955, Beckett and Huntley, 1994; Thrupp et al., 1996, 1998). The fitted 
leaky aquifer type-curve is shown on Figure 2, which shows a very good match to both the 
drawdown and recovery data.  The leaky model curve flattens out at the top of the chart on 
Figure 2, relative to the confined response in proportion to the amount of leakance (r/B) 
(infiltration of air).  

The leakage factor, B, is a characteristic length of the leaky aquifer defined as follows:  

with  

 KA = Pneumatic Conductivity of the zone of extraction (L/T), 

 b = Thickness of the zone of extraction (L), 

 b' = Thickness of the semi-confining zone (L), 

 K' = Vertical Pneumatic Conductivity of the semi-confining zone (L/T). 

 
K

bbK = B A

′
′

          (1) 
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The leakage factor is useful for estimating vertical pneumatic conductivity of the soil above (and 
below) the interval of extraction, and for quantifying the radius of influence of soil vapor 
extraction (SVE).  

An approximation of the leaky aquifer solution for steady-state flow conditions is a useful tool 
for estimating the subsurface pressure drawdown (vacuum) with distance from an SVE 
extraction point (Bear, 1979): 

     where B, the is the leakage factor is defined above (Equation 1), and 

 S(r) = Pressure drawdown (vacuum) with radial distance from the extraction point (L), 

 r = distance from extraction point (L), 

 QW = Discharge from the extraction point (L3/T), 

 KA = Pneumatic Conductivity of the zone of extraction (L/T), 

 b = Thickness of the zone of extraction (L), and  

 Ko = Modified Bessel Function of the second kind of order zero of (r/B), unitless. 

Figure 3 shows calculated vacuum versus radial distance from the extraction point using 
Equation 2.  Figure 3 also shows the measured steady-state vacuum data.  With an allowance for 
spatial variability, there is a reasonably good fit between the measured and modeled values.  This 
provides confidence in the usefulness of the model for extrapolating the vacuum profile to 
greater distances.  ASTM (2003) recommends a sub-floor vacuum of at least 6 pascals (0.024 in 
H2O) for active sub-slab depressurization systems, which Figure 3 shows would correspond to a 
radius of influence of about 44 feet from the extraction point.  However, this figure also shows 
that the induced vacuum may be greater than 1 pascal (0.004 in H2O) over a radial distance of up 
to 70 feet.    

From Darcy’s Law, the flow velocity can be calculated from the gas-permeability and the 
pressure gradient, as shown in Figure 4.   At a radius of 40 feet, the flow velocity is calculated to 
be approximately 1,000 feet/day, which is rapid relative to the rate of upward diffusion from 
below.  As a result, this region will be flushed quickly and the concentrations will be expected to 

 (r/B)KbK2
Q

 = S(r) o
A

W

π
        (2) 
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decrease accordingly.  At a radial distance of 70 feet, the flow velocity is calculated to be more 
than 200 feet/day, which is still an appreciable velocity.   

Figure 5 shows the same information a different way, plotting travel time for vapors at a certain 
distance to reach the point of extraction.  Figure 5 shows that soil gas flows from 40 feet away to 
the point of extraction in about 20 minutes.  From 70 feet, the travel time to the point of 
extraction is about 150 minutes (2 ½ hours).  Within a single day, vapors from 95 feet away from 
the extraction well would be withdrawn.  This shows that the flushing rate is extremely rapid for 
the region within the radius of influence that would be derived from the ASTM (2003) 
specification of 6 pascals (0.024 in H2O) induced vacuum and that appreciable flushing rates are 
induced to much greater distances. 

The leakage factor also provides basis for quantitative assessment of the radius of influence of 
SVE (Bear, 1979). The equation below expresses the proportion of flow through the zone of 
extraction with distance from the SVE point: 

 

 where, r, and B are as defined above, and  

 Q(r)/Qw is the proportion of the total flow originating in the subsurface at distance r from 
extraction well (L3/T), and  

 K1 = Modified Bessel Function of the second kind of order one of (r/B), unitless. 

Figure 6 illustrates that the amount of air originating as leakage of atmospheric air increases with 
increasing radial distance from the point of extraction.  The proportion of flow originating in the 
subsurface is about 25% at a radial distance of 40 feet, but is still 5% at a radial distance of 70 
feet.  

Summary  

Based on the measurements and testing that was completed, the SSD suction point located 
centrally within the office area is expected to induce a consistent vacuum and rapid flow to a 
distance of at least 40 feet and a meaningful flow at modest vacuum to a distance of up to about 
70 feet.  This encompasses most of the area of interest. 

 (r/B)KB
r = QwrQ 1/)(         (3) 
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Periodic monitoring of the system should be performed to verify that the fan remains operational.  
This can be accomplished by visual inspection of the U-tube manometer on the suction-pipe or 
by verifying the fan performance with a measurement of the flow velocity.  A flow rate of 80 
scfm at a vacuum of 2 in H2O is the expected operational condition, and any differences greater 
than about 25% should be considered a trigger for fan replacement or reassessment of the 
performance.  If the audible alarms sounds, Site management should troubleshoot the cause of 
the alarm (i.e., malfunction of the alarm and/or fan) and repair or replace the malfunctioning 
component.  

Please let us know if you have any questions. 

Sincerely, 
Geosyntec Consultants, Inc. 

 
David Bertrand, B.Sc., P. Geo. 
Project Manager 
 

 
Todd McAlary, M.Sc., P.Eng. 
Principal 

 
 

Cc: William Barber – Atlantic Richfield  
 
 
 
Attach/  
 Figure 1 - Vacuum versus Time at CTP-2 in Response to Cyclic Operation of Fan 
 Figure 2 - Graphical Output of Hantush-Jacob Model Fit to Transient Vacuum versus Time Data 
 Figure 3 - Comparison Between Calculated Vacuum versus Radial Distance and Measured 
      Vacuum at CTP Locations 
Figure 4 - Comparison Between Sub-slab Soil Gas Velocity Calculated From Leaky Aquifer  
       Model and Non-Leaky Model 
Figure 5 - Calculated Travel Time to Extraction Point vs. Radial Distance                                                             
Figure 6 – Percentage of Total Flow Originating below the Slab versus Radius 
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Attach/  
Attachment 1 - As-Built Drawing 
Attachment 2 - SSD System Installation and Commissioning Checklist 
Attachment 3 – Photographs 
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Figure 1: Vacuum Versus Time at CTP-2 in Response to 
Cyclic Operation of the Fan
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Figure 1: Vacuum Versus Time at CTP-2 in Response to 
Cyclic Operation of the Fan
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Figure 2: Graphical Output of Hantush-Jacob Model Fit to 
Transient Vacuum Versus Time Data
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Figure 3: Comparison Between Calculated Vacuum Versus Radial Distance 
and Measured Vacuum at CTP Locations
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Figure 4: Comparison Between Sub-slab Soil Gas Velocity Calculated 
From Leaky Aquifer Model and Non-Leaky Model
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Figure 4: Comparison Between Sub-slab Soil Gas Velocity Calculated 
From Leaky Aquifer Model and Non-Leaky Model
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Note: Induced velocity of 10 ft/day or more extends to a radial distance of 90 feet
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Figure 5: Calculated Travel Time to Extraction Point vs. Radial Distance 
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Figure 5: Calculated Travel Time to Extraction Point vs. Radial Distance 
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Note: Travel time of 1 day (1440 minutes) extends to a radial distance of 95 feet from extraction point
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CTP- Leaky Model Curve

B

A

0

10

20

30

40

50

60

70

80

90

100

0 10 20 30 40 50 60 70 80 90 100

Q
(r

 )/
Q

w
*1

00

Distance from Extraction Point (ft)
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A - Area intergrated above the curve represents leakage 
B - Area intergrated below the curve represents soil gas extracted from subslab region 
Proportion of sample consisting of soil gas = B/(B+A)
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Audible AlarmAudible Alarm
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Mitigation fan with rain cap
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