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      January 10, 2012 
     
NYSDEC 
Division of Hazardous Waste Remediation 
625 Broadway 
Albany, New York 12207-2942 
 
Attention: Melissa Sweet, Project Manager  
 

Re: Pilot Test Report and Interim Remedial 
Measures Work Plan 

      Elks Plaza, LLC 
157-189 West Merrick Road 

 Freeport, NY   
      NYSDEC Site No.: 130193 
 
Dear Ms. Sweet: 
 
CA RICH Consultants, Inc. (CA RICH) is pleased to present this Pilot Test Report and Interim 
Remedial Measures Work Plan for Elks Plaza, LLC at 157-189 West Merrick Road Freeport, NY.  
 
Introduction 
 
The property has been the subject of a series of investigations that have included testing and 
analysis of the groundwater, soil, soil vapor and indoor air at the property.  The results of these 
investigations are summarized in the following documents (Refs. 1 and 2). 
 

• Site Characterization Report, Elks Plaza LLC     March 2010 
 

• Supplemental Soil Vapor Investigation, Elks Plaza LLC  June 2010 
  
Based on the results of those investigations elevated levels of perchloroethene (PCE) were 
identified below the units 179A and 181.  Unit 181 was the former location of a dry cleaning 
tenant.  The focus of this work was to perform a pilot test within units 179A, 181 and 181A, the 
space currently occupied by a Laundromat.  This work was performed in accordance with our 
Revised Pilot Test Work Plan and Work Plan Addendum #1 (Refs. 3 and 4). An initial test boring 
was performed to delineate the vertical extent of PCE below a former dry cleaning machine that 
existed in unit 181. The results of the test boring and the pilot test were, in turn, used to design a 
venting system to address the sub-slab soil vapor issues identified in the earlier investigations.    
 

Summary of Field Activities 
 

1) Test Boring 
 
One soil boring, identified as EP-01, was installed on June 15, 2011 in the area of the former dry 
cleaning machine using a Geoprobe sampling device.  The purpose of this boring was to 
characterize the soil quality from the ground surface to the water table in the area of the former 
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dry cleaning machine.  A shallow boring, identified as boring SB-4, was installed in this same 
area as part of the March 2010 Site Characterization Report.  One soil sample was collected from 
boring SB-4 at 3 to 4 feet below grade.  Sample SB-4 (3-4 FT BG) contained Perchloroethene 
(PCE) at a concentration of 26 ug/kg.  The locations of these borings are illustrated on Figure 1. 
 
Soil samples were collected continuously in boring EP-01 from the ground surface to the water 
table, which was encountered at a depth of 13 feet.  A boring log is attached to this report.  Cores 
from 1 to 5 feet, 5 to 9 feet, 9 to 13 feet and 13 to 17 feet were examined and screened with a 
Photo-Ionization Detector (PID).  None of the soil cores displayed elevated detections on the PID 
meter.  Soil samples were collected from the following depths: 1 to 2 feet; 7 to 8 feet; 12 to 13 
feet; and 13 to 15 feet.  The 13 to 15 foot sample was collected from below the water table. 
 
Summary of Results - The results of the soil sample analyses are presented on Table 1.  PCE 
was detected in the 1 to 2 foot deep sample at a concentration of 21.6 ug/kg.  No other Volatile 
Organic Compounds (VOCs) were detected in this sample.  This concentration is similar to the 
level of detection found in the 3 to 4 foot deep sample from boring SB-04. The PCE concentration 
in that sample was 26 ug/kg.  There were no detections of PCE or any other VOCs in the 
samples collected from 7 to 8 feet; 12 to 13 feet; and 13 to 15 feet. 
 
The PCE detection of 21.6 ug/kg in the shallow soil sample from boring EP-01 is significantly 
lower than the 6NYCRR Part 375 soil cleanup objective (Ref. 5) of 1,300 ug/kg for “unrestricted 
use” or “protection of groundwater”. The 6NYCRR Part 375 soil cleanup objective for “commercial 
use” is 150,000 ug/kg.  
 
The results indicate that there was a low level release of PCE to the shallow soils below the 
former dry cleaning machine.  As demonstrated by the results from the 7 to 8 foot, 12 to 13 foot, 
and 13 to 15 foot samples, the PCE has not migrated to the deeper soils below the Laundromat.  
 
2) Installation of the Sub-Slab Venting System 
 
Based on the test boring results, the sub-slab venting system design was focused to address the 
shallow soils below the Laundromat floor.  As shown on Figure 2, the vents extend approximately 
one foot below the bottom of the concrete slab floor.  The locations of the four vents are displayed 
on Figure 3. 
 
A core drill was used to penetrate the concrete floor.  A hole was then advanced using a hand 
auger until the final depth required for the vent was achieved.  Four-inch diameter perforated PVC 
pipe was then lowered into the ground and surrounded with pea gravel.  A concrete seal was 
placed at the top of the vent. 
 
3) Performance of the Pilot Test 
 
On August 18, 2011, a pilot test of two of the four newly installed vents was performed.  The test 
was conducted using two different Fantech™ vapor abatement fans (a model HP2109 and model 
HP220) and a portable, 3-horsepower, Rotron™ regenerative blower with a variable frequency 
drive to control the discharge rate. Each flow rate tested was performed for at least 20 minutes.  
The weather conditions during the test were cloudy and humid. Vacuum monitoring points were 
installed at five locations as shown on Figure 3 by drilling a 5/16th-inch diameter hole in the floor 
and inserting a rubber stopper equipped with a barbed fitting in the hole and sealing it with bee’s 
wax.  A set of static vacuum readings were recorded using an Infiltec model DM1 Digital Micro-
Manometer and are included on Table 2. 

 
South West Vent 

 
The south west vent was tested first.  The vent was tested at three different rates.  The first test 
was run using a four-inch diameter Fantec model HP2109 fan.  This was followed by a second 
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test conducted using six-inch diameter Fantec model HP220 fan.  The final test was run using the 
regenerative blower.  The vacuum created at the test vent was recorded for each test.  The 
regenerative blower, which was equipped with a Pitot tube, was used to calculate the flow rates 
for each test.  
 
 
 Test #  Vacuum at Vent  in Inches of H20 Flow Rate in CFM   
 
 Test 1   1.8     12.4 
 Test 2   2.2     15.9 
 Test 3   4.1     30 
 
A summary of the vacuum created below the sub slab during the test is included on Table 3 and 
is illustrated on Figures 4A to 4C.  The field measurements indicated that a radius of vacuum of at 
least 55 feet was created during all three of the tests run on the south west vent.  One of the 
vacuum monitoring points (point #4) was non-responsive during the test and probably did not tap 
porous material below the slab.  Photo-Ionization Detector (PID) readings were measured at the 
beginning and end of each step of the test and are recorded on the Figures 4A, B & C and 5A, B 
& C.  In addition, a sample was collected using a SUMMA canister 13 minutes after the beginning 
of the first test and at a flow rate of 12.4 Cubic Feet per Minute (CFM). Identified as sample 
number EP-SW-Grab, this sample had a PCE concentration of 94,990 ug/m3.  The laboratory 
data is summarized on Table 5 of this report. 
 
 

North East Vent 
 
The north east vent was tested on the same day.  The vent was tested at three different rates 
using the regenerative blower.  The vacuum created at the test vent was recorded for each test.  
A Pitot tube, was used to calculate the flow rates for each test.  
 
 
 Test #  Vacuum at Vent  in Inches of H20 Flow Rate in CFM   
 
 Test 1   1.798     9.6 
 Test 2   2.298     11 
 Test 3   3.998     12.4 
 
A summary of the vacuum created below the sub slab during the test is included on Table 4 and 
is illustrated on Figures 5A to 5C.  The field measurements indicated that a radius of vacuum of at 
least 48 feet was created during all three of the tests run on the north east vent.   Photo-Ionization 
Detector (PID) readings were measured at the beginning and end of each step of the test.  In 
addition, a sample was collected using a SUMMA canister and the end of the third test.  The 
sample was collected at a flow rate of 12.4 CFM.  Identified as sample number EP-NE-Grab, this 
sample had a PCE concentration of 210,335 ug/m3.  The sample results are summarized on 
Table 5. 
 
4) Venting System Design 
 
Based on the results of the pilot test and the evaluation of the emissions data, we recommend 
that the four vents installed for the pilot test be converted into permanent sub-slab 
depressurization vents.  Four-inch diameter sheet metal ducts will be extended and connected 
above the existing Laundromat.  These will, in turn, be connected to a six-inch diameter riser.  
Initially, the six-inch diameter riser will transition to two-inch diameter PVC pipe which will extend 
along the roof to the stair well at unit 175 as shown on Figure 6.   The two-inch pipe will extend 
down through the roof and into the stair well.  It will be connected to a moisture knock drum and 
then to a Fuji Model VFC40 1 HP regenerative blower.  The extracted soil vapor will then pass 
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through two 55-gallon vapor phase carbon units.  The treated vapor will then be connected to a 
two-inch pipe that will extend through the roof of the stair well for a height of six feet above the 
roof.  The blower will be connected to the electric panel of the shopping center. 
 
The system will draw equal vacuum from each vent.  Based on the pilot test, we estimate that the 
Fuji Model VFC40 will create a vacuum of approximately 10 inches of water and would discharge 
approximately 70 to 80 CFM from the four vents.  This is only an approximation, the actual 
vacuum and flow rate will be measured during system startup.  The blower will create a radius of 
vacuum of at least 50 feet from each vent and will ensure that negative pressure is maintain 
across the space formerly occupied by the dry cleaner. A magnehelic-type vacuum gauge 
equipped with a red LED low-vacuum indicator light will be installed on the vertical riser closest to 
the office of the Laundromat. The LED light will be connected to the power supply of the shopping 
center.  The tenant will be instructed to call CA Rich for service if the red indicator light is 
illuminated. A drawing illustrating the proposed design is included as Figure 6. Literature for the 
blower and the vacuum gauge is included in Appendix C. 
 
 
5) Evaluation of Emissions 
 
The pilot test measurements, laboratory data and proposed venting design were evaluated using 
the NYSDEC’s DAR-1 (Air Guide 1): Guidelines for the Control of Toxic Ambient Air 
Contaminants.  Calculations were performed using the proposed design flow of 50 CFM and the 
maximum concentration of 210,335 ug/m3 from the SUMMA Canister results.  The calculated 
exposures exceeded the NYSDEC and NYSDOH guidelines and, as such, carbon treatment is 
proposed for this project. 
 
This data was evaluated using the worst case “short stack” dispersion from a Sub-Slab 
Depressurization (SSD) vent located on the roof of the Laundromat.  The Annual Cavity Impact 
(CC) and Short-Term Cavity Impact (CCST) were calculated.  The results for PCE are: 
 

CC = 2.3 ug/m3 vs Annual Guideline Concentration (AGC) of 1 ug/m3 
 
CCST = 15 ug/m3 vs Short-term Guideline Concentration (SGC) of 1.0 X103 ug/m3 

 
The calculated CC exceeds the standard, therefore treatment of the exhaust will be required when 
the system is initially turned on. A calculation sheet is included as Appendix D of this Plan. 
 
6) Venting System Start Up 
 
Once the system is installed, a start up test will be performed.  Holes will be drilled into the floors 
of units 177, 177A, 179A and 183A.  Using a barbed fitting sealed into the floor, the vacuum at 
each of these units will be measured using a digital monometer. The results of the start up test 
will be included in an IRM Report. 
 
 
7) Operations, Maintenance and Monitoring for the Venting System 
 
The site will be visited monthly for the first three months and then quarterly thereafter.  During 
each visit, the moisture knockout drum will be drained and a PID will be used to check the VOCs 
before the carbon units, between the two carbon units and after the carbon units.  SUMMA 
canisters will be used to collect samples of the untreated and treated soil vapor for laboratory 
analysis on a quarterly basis.  These results will be submitted to the NYSDEC in quarterly letter 
reports.  The blower does not require any periodic maintenance. Literature for the Fuji blower is 
included as Appendix C. 
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The Annual Cavity Impact (Cc) will be recalculated after each round of quarterly monitoring round 
and compared to the AGC standard.  Once the untreated soil vapor is less than the AGC 
standard, we will petition the NYSDEC to turn off the Fuji Blower and replace it with a Fantech 
model HP220.  The two-inch diameter PVC pipe will be removed and the Fantech fan will be 
connected directly to the six-inch riser set above the roof.  Assuming an average flow rate of 12.5 
CFM per vent, this would create approximately 50 CFM from the four vents.  At a vacuum of 
approximately 1.8 inches of water, this will create a radius of vacuum of at least 50 feet from each 
vent and will ensure that negative pressure is maintained across the space formerly occupied by 
the dry cleaner. The Fantech literature is also included as Appendix C. 
 
There are no periodic maintenance procedures required for the Fantech SSD fan based on the 
manufacturer’s literature.  The motor is sealed and does not require lubrication.  There are no 
filters that have to be changed.  The fan should be inspected on an annual basis to confirm that it 
is working properly.  The vacuum gauge on the exhaust stack should be checked to confirm that 
the vacuum within the vent lines has not changed.  If the fan malfunctions, it should be replaced.   
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Figures 
 
1. Location of Test Boring EP-01 
2. Typical Soil Vapor Vent 
3. Layout of Sub Slab Vents and Temporary Vacuum Points 
4A to 4C. Results of Pilot Test, SW Vent 
5A to 5C. Results of Pilot Test, NE Vent 
6. Proposed Venting System Layout 
 
Tables 
 
1. Analytical Results of VOCs in Samples from Soil Boring 
2. Pre-test Static Vacuum Data  
3. Results of Pilot Test, SW Vent 
4. Results of Pilot test, NE Vent 
5. Pilot Test Laboratory Data 
 
Appendices 
 
A. Boring Log 
B. Laboratory Report 
C. Fuji, Dwyer and Fantech Literature 
D. Emission Calculations 
 
 
 
 
  
 

































Locations

NW
NE
SW
SE
#1
#2
#3
#4
#5

Locations

NW
NE
SW
SE
#1
#2
#3
#4
#5

Locations

NW
NE
SW
SE
#1
#2
#3
#4
#5

Readings(Inches of H2O)

27
14
20
48

-0.0235

Freeport, NY

Table 4
North East Vent Test

Elks Plaza, LLC
157-189 West Merrick Road

(Inches of H2O)

(Inches of H2O)

(Inches of H2O)

(Inches of H2O)

(Inches of H2O)

(Inches of H2O)

-0.15 0.0015

27
14
20
48

NA
43
32
37

Approx. Distance
from NE Vent (Feet)

28

14
20
48

NE Vent Test # 3

Field Reading Pre Test Data Adjusted Field

43
32
37
27

Approx. Distance
from NE Vent (Feet)

28
NA

NA
43
32
37

NE Vent Test # 1

Approx. Distance
from NE Vent (Feet)

28
Readings(Inches of H2O)

Adjusted FieldField Reading Pre Test Data

-0.026

0 -0.001 Non-Responisve

-0.082 0.006 -0.088
-0.047

-0.04 -0.007 -0.033

-0.147 0.001 -0.148
-0.285 0.0015 -0.2865

0.001 -0.048

-4 -0.002 -3.998
-0.013 No Value -0.013

-0.045 -0.0025 -0.0425

-0.02 -0.007 -0.013

Readings(Inches of H2O)

-0.1515
0 -0.001 Non-Responisve

-0.028 0.001 -0.029
-0.088 0.001 -0.089

-0.012 No Value -0.012
-0.04 0.006 -0.046

-0.023 -0.0025 -0.0205
-2.3 -0.002 -2.298

Field Reading Pre Test Data Adjusted Field

-0.069
-0.1195

Non-Responsive
-0.006

NE Vent Test # 2

0.001
0.0015

-1.798
-0.017
-0.049
-0.02

-0.013
-0.001
-0.007

-0.002
No Value

0.006
0.001-0.019

-0.068
-0.118

0

-0.0025
-1.8

-0.017
-0.043
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Bright red LED on right of scale shows when setpoint is reached. Field adjustable

from gage face, unit operates on 12-24 VDC. Requires MP or HP style cover and

bezel.

SPECIFICATIONS

Service: Air and non-combustible, compatible gases. (Natural gas option available.)

Wetted Materials: Consult factory. 

Housing: Die cast aluminum case and bezel, with acrylic cover. Exterior finish is

coated gray to withstand 168 hour salt spray corrosion test. 

Accuracy: ±2% of full scale (±3% on - 0, -100 Pa, -125 Pa, 10MM and ±4% on - 00,

-60 Pa, -6MM ranges), throughout range at 70°F (21.1°C).

Pressure Limits: 35 psig (2.41 bar), HP option: 80 psig (5.52 bar).

Overpressure: Relief plug opens at approximately 25 psig (1.72 bar), standard

gages only.

Temperature Limits: 20 to 140°F (-6.67 to 60°C).

Size: 4˝ (101.6 mm) diameter dial face.

Mounting Orientation: Diaphragm in vertical position. Consult factory for other

position orientations.

Process Connections: 1/8˝ female NPT duplicate high and low pressure taps - one

pair side and one pair back.

Weight: 1 lb 2 oz (510 g), MP & HP 2 lb 2 oz (963 g).

Standard Accessories: Two 1/8˝ NPT plugs for duplicate pressure taps, two 1/8˝

pipe thread to rubber tubing adapter and three flush mounting adapters with screws.

(Mounting and snap ring retainer substituted for 3 adapters in MP & HP gage

accessories.)

Series
2000-SP Magnehelic® Differential Pressure Gages

Indicate Positive, Negative or Differential, Accurate within 2%

2-1/16
[52.39] 2 [50.80]

1/8 FEMALE NPT 
HIGH PRESSURE 

CONNECTION
1-1/4

[31.75]

1/8 FEMALE NPT 
LOW PRESSURE 

CONNECTION

2-1/2
[63.50] 3/16

[4.76]

5/8 [15.88]
PANEL MAX

(4) 6-32 HOLES EQUALLY SPACED 
ON A 5-1/8 [130.18] B.C. 
FOR FLUSH MOUNTING

Ø4 [101.60] FACE

5 O.D. [127] BEZEL

5-1/2 [139.70] O.D.
MOUNTING RING

For Set Point Indicator Option, Add suffix -SP to end of gage model number

Ex: 2001-SP

2000-SP:Layout 6  8/25/10  9:51 AM  Page 1
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Emission Calculations 
 
Conditions: 
 
 Concentration  = 210,334 ug/m3 of tetrachloroethene 
   = 2.1 x 105 ug/m3 of tetrachloroethene 
 
 Rate   = 50 CFM at a building height of 16 feet 
 
 hb  = Height of building in feet 
 
 Q  = Hourly emission rate 
 
 Qa  = Annual emission rate 
 
  
Formula: 
 
 1.72 x Qa 
CC =  (hb)2 

 

 90400 x Q 
CCST =  (hb)2 
 
 
Q = 2.1 x 105 ug/m3 x 50 ft3/min. x 1gram/1.0 x 106 ug x 1 lb./436 grams X 60 min./hr. x 1 m3/35 ft3 
= 4.1 x 10-5 lb./hr. 
 
Qa = 4.1 x 10-2 lb./hr. x 24 hr./day x 360 days/yr. = 350 lb./yr. 
 
 
 1.72 x 350 lb./yr 
CC =  (16)2    = 2.3 ug/m3   more than 1.0 ug/m3 

 

 

 90400 x 4.1 x 10-5 lb./hr. 
CCST =  (16)2    = 15 ug/m3  less than 1.0 x 103 ug/m3 
 
 




