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1.0 Introduction 

 

 WSP Engineering of New York, P.C., (formerly ESC Engineering of New York) on 

behalf of Federal-Mogul Corporation, has prepared this operation, maintenance, and monitoring 

(OM&M) plan for the vapor mitigation system previously installed in the onsite office building 

and the existing (and potential future) offsite vapor mitigation systems installed in the vicinity of 

the former Huck manufacturing facility in Kingston, New York.  This OM&M plan was 

prepared in accordance with the New York State Department of Health’s (NYSDOH’s) 

Guidance for Evaluating Soil Vapor Intrusion in the State of New York, dated October 2006, and 

Environmental Strategies Consulting’s Revised Work Plan for Addressing Offsite Indoor Air 

Quality, dated November 28, 2005.  The proposed OM&M activities outlined in this document 

are designed to ensure that each mitigation system continues to operate effectively. 

 The remainder of this plan consists of three sections.  Section 2 provides a brief 

description of the mitigation systems installed in the vicinity of the former Huck facility and the 

proposed maintenance and monitoring activities.  Section 3 presents the schedule and reporting 

of OM&M activities.  Section 4 lists the project contacts.   
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2.0 Vapor Mitigation Systems 

 

 This section provides a general description of the vapor mitigation systems installed (or 

to be installed) in the vicinity of the former Huck manufacturing facility.  This is followed by a 

discussion of the proposed system maintenance and monitoring activities. A description of the 

vapor mitigation system installed in the onsite office building in March 2004, including as-built 

drawings, is provided in the Interim Remedial Measures Summary Report, dated August 6, 2004, 

which is presented in Appendix C.  A description of the routine operation and maintenance 

activities performed on the onsite soil vapor extraction (SVE) system is presented in Section 3.1 

of this report and Appendix F of the summary report (Appendix C). 

 

2.1 Description of Vapor Mitigation Systems  

  As of May 2008, WSP Engineering has installed vapor mitigation systems in nine 

buildings adjacent to the former Huck facility.  The mitigated structures consist of single-family 

residences and commercial buildings that were constructed in the late 1800s and early 1900s and 

have foundations constructed primarily of brick and fieldstone.  Schematic drawings for each 

system are presented in Appendix A; however, to maintain confidentiality, the systems are 

identified only by the corresponding property identification number.  The owner names and 

addresses associated with each property identification number have been provided to the New 

York State Department of Environmental Conservation (NYSDEC) and NYSDOH under 

separate cover.  All mitigation systems were designed and installed in accordance with 

NYSDOH (2006) guidance and the ASTM Standard Practice for Installing Radon Mitigation 

Systems in Existing Low-rise Residential Buildings (ASTM E-2121), dated February 10, 2003.  

In addition, all systems were installed by a contractor certified by the National Environmental 

Health Association’s National Radon Proficiency Program. The mitigation system installed at 

each property depended on the type of building foundation (i.e., slab-on-grade, basement only, or 

basement with crawl space), the presence and condition of a concrete floor slab, and the results 

of subslab communication testing.   
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The process for installing the SSD systems varied depending on whether the basement had a 

complete or partial slab and whether the slab was competent or in poor condition.  For buildings 

with a competent slab that covered the entire basement, the initial step was to seal potential 

subsurface vapor entry points (e.g., joints, cracks, pipe penetrations through the slab, and 

openings where the concrete slab meets the foundation walls) using an elastromeric joint sealant.  

In addition, significant cracks or voids in the foundation walls were sealed with expansion foam.  

Sealing openings in the floor slab and foundation walls also minimized the potential for the 

vacuum induced by the SSD system to short-circuit to the indoor air.     

Once the basement floor was sealed, subslab communication testing was performed to 

measure the ability of a vacuum field to extend through the material beneath the slab.  

Communication testing consisted of drilling an approximately 0.5-inch-diameter hole near the 

middle of the basement and applying a vacuum to the opening using a wet/dry shop vacuum.  

Next, a series of 3/8-inch diameter holes were drilled through the slab in the corners of the 

basement as vacuum monitoring points.  A digital manometer was then used to measure the 

vacuum at each monitoring location.  If insufficient vacuum was measured at a monitoring 

location, additional holes were drilled and placed under vacuum until an acceptable vacuum was 

measured in each corner of the basement.  At the conclusion of the test, each hole was sealed 

with elastromeric joint sealant.  The results of the communication testing were then used to 

determine the appropriate number and location for the SSD vacuum points and to select the 

appropriate fan size.  In the case of property ID 7, the basement floor consisted of a partial 

concrete slab surrounded by a surface of loosely fitted bricks and pieces of slate.  Therefore, 

WSP Engineering installed a Sonoshield® polypropylene drain board over the existing floor and 

covered it with a new concrete floor.  The drain board is a high-strength, woven monofilament 

filter fabric attached to the back of a polymeric core that is designed to provide drainage under 

concrete slabs.  Due to the high permeability of the drain board, a vacuum field can usually be 

induced over the entire footprint of the slab using a single suction point.  Therefore, 

communication testing was not performed before the system was installed. 

 The SSD systems were designed to create a negative pressure differential below the 

concrete slab, which reverses the pressure gradient and prevents the intrusion of vapors from the 

subsurface into indoor air.  To accomplish this objective, the SSD systems consisted of one or more 

vacuum points that were installed through the floor slab and into the underlying soil or drain board.  
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At each suction point location, an approximately 5-inch-diameter opening was created through the 

slab and a cavity was excavated below the slab to enhance the propagation of the vacuum field.  A 

vertical, 4-inch-diameter polyvinyl chloride (PVC) pipe was then installed in the opening and 

sealed to the surrounding concrete slab using an elastromeric joint sealant.  The vertical pipes were 

connected to an inline fan on the exterior of the building, via PVC piping, which draws vapors 

from the soil below the slab and exhausts them to the atmosphere through a stack on the outside of 

the building.  The exhaust stacks were constructed in accordance with the applicable guidelines 

(i.e., exhaust at least 12 inches above the surface of the roof, in a location at least 10 feet away from 

any window or other opening into the conditioned spaces of the building that is less than 2 feet 

below the exhaust point, and 10 feet from any adjoining or adjacent buildings).  Liquid-filled 

manometers were installed on the vertical PVC riser(s) to measure the pressure differential, or 

vacuum.  If two or more suction points were used, inline valves are installed to control the air flow 

from each suction location.   A summary of the vapor mitigation fans used at each property is 

provided in Table 1. 

Once the system was turned on, post-installation communication testing was conducted 

on SSD systems to demonstrate that a vacuum was being induced beneath the entire slab.  

Similar to the pre-installation testing, the test was conducted by re-opening the 3/8-inch-diameter 

holes drilled through the slab in each corner of the basement and measuring the vacuum using a 

digital manometer.  After completing the test, each hole was resealed with elastromeric joint 

sealant.    

On completing the installation of an SSD system, WSP Engineering’s field personnel 

explained to the homeowner how to read the system manometers and instructed them to 

periodically check the manometers for proper operation.  Homeowners were also shown the signs 

on the SSD system piping that contained contact information for the general contractor that 

installed the system.  Homeowners were instructed to contact WSP Engineering or the general 

contractor if they noticed a problem with their SSD system (e.g., abnormal fan noise, manometer 

shows no vacuum), or if a component of the SSD system became damaged.  

 Crawl spaces were addressed by installing a sub-membrane depressurization (SMD) 

system.  The installation of a SMD involved placing a 45-mil-thick synthetic ethylene propylene 

diene monomer (EPDM) liner on the ground in the crawl space to impede the flow of soil vapor 

into the home.  The sheets of liner were sealed at the seams with at least a 12-inch overlap, and 
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 Crawl spaces were addressed by installing a sub-membrane depressurization (SMD) 

system.  The installation of a SMD involved placing a 45-mil-thick synthetic ethylene propylene 

diene monomer (EPDM) liner on the ground in the crawl space to impede the flow of soil vapor 

into the home.  The sheets of liner were sealed at the seams with at least a 12-inch overlap, and 

were sealed around the perimeter of any interior piers and around the foundation walls.  A vacuum 

point consisting of a 2-inch or 4-inch-diameter PVC pipe was installed through the EPDM liner to 

draw vapors from beneath the membrane and discharge them to the atmosphere using an in-line 

fan.  This resulted in a lower pressure beneath the membrane relative to the air pressure in the crawl 

space, which prevented the infiltration of subsurface vapors into the home.  Homes requiring a 

SMD system for crawl spaces also had a SSD system to address the basement.  Therefore, a 

common fan, conveyance piping, and discharge stack was used to operate both systems.  SMDs 

were checked for leaks at the membrane seams, edge seals, and at locations where the membrane 

was sealed around obstructions (e.g., piers) once the installation was complete. 

 

2.2 System Maintenance and Monitoring  

Each vapor mitigation system will be inspected annually, and maintenance will be 

performed, as appropriate, to ensure the system is operating satisfactorily.  During each visit, the 

following routine maintenance and monitoring activities will be conducted: 

• A visual inspection of the entire system will be conducted including the fan, 

piping, warning device (liquid-filled manometers), labeling on the system, and 

any membranes installed as a soil vapor retarder.  The fan will be inspected to 

ensure proper operation and continued effectiveness at providing the appropriate 

vacuum.  Manufacturer’s specifications will be referenced to determine if, and 

when, replacement parts and/or system adjustments are required.  Observations 

will be recorded on the log sheet presented as Table 2. 

• Any leaks identified will be repaired.  This will include, at a minimum, inspecting 

all sealed joints and cracks on the concrete floor, foundation walls, vacuum 

points, and soil vapor retarder membrane (where it is attached to the walls and 

around foundation piers).  Smoke tests will be performed, as necessary, to verify 

there are no leaks. 
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• The mitigation system (e.g., piping, valves, soil vapor retarder membrane, fan) 

becomes damaged.  

• The building undergoes renovations that may reduce the effectiveness of the 

mitigation system. 

 

The required non-routine maintenance activities will be determined and conducted after an 

evaluation is completed.  As discussed in Section 3, all non-routine maintenance will be 

documented and reported to the NYSDEC and NYSDOH within 24 hours.   
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3.0 Operation and Maintenance Schedule and Reporting 

 

 Routine inspections and maintenance on the vapor mitigation systems will be conducted 

annually.  During each visit, a log sheet (Table 2) will be completed.  Any system components 

requiring repair work will be identified during this inspection and addressed as soon as possible 

based on contractor availability.  

 All OM&M activities and annual inspection results will be documented and reported to 

the NYSDEC and NYSDOH in the bi-monthly progress reports.  All non-routine maintenance 

will be documented and reported to the NYSDEC and NYSDOH within 24 hours.   
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4.0 Project Contact List 

 

The following is a list of key contacts related to the OM&M plan.  Should there be any 

problems related to the mitigation systems installed in the homes within the study area, one of 

the following personnel will be contacted. 

 

Site Engineer: Todd Musterait, P.E. 

 716-662-6876 

Project Manager: Brian Silfer 

 315-655-3900 

Federal-Mogul Corporation Contact: Mark Bauer  248-354-8912 

 



 

Tables 
 

 



Table 1 

Summary of Mitigation Fan Information
Former Huck Manufacturing Facility

Kingston, New York

Property ID Fan Manufactuer Fan Model No. of Fans
1 Fantech HP220 1
2 Fantech HP220 1
3 Fantech HP220 1
7 Fantech HP220 1
10 Fantech HP220 1
15 RadonAway GP501 1
16 Fantech HP220 1
17 RadonAway HS3000 4
20 RadonAway GP501 1

WSP Engineering of New York, P.C.
K:\FedMogul\Kingston\2008 O&M & VI Mitigation\Table 1 - Fan Information.xls 1 of 1



Table 2 
 

Checklist 
Vapor Intrusion Mitigation System 

Federal-Mogul Corporation 
Kingston, NY 

 
Property: ____________________________ Inspector (print): _________________________ 
Date: _______________________________      Inspector (sign): _________________________ 
Arrival Time: ________________________      Weather Conditions: ______________________ 
Departure Time: ______________________ 
 
Reason for Visit: _______________________________________________________ 
 

Mitigation System Inspection Observations 
 
Piping ________________________________________________________________________ 

________________________________________________________________________ 
Manometer(s) ________________________________________________________________________ 

________________________________________________________________________ 
Concrete Floor ________________________________________________________________________ 

________________________________________________________________________ 
Sump(s) ________________________________________________________________________ 

________________________________________________________________________ 
Drainger(s) ________________________________________________________________________ 

________________________________________________________________________ 
EPDM Liner ________________________________________________________________________ 

________________________________________________________________________ 
Exhaust Stack ________________________________________________________________________ 
 ________________________________________________________________________ 
Fan ________________________________________________________________________ 
 ________________________________________________________________________ 
Other ________________________________________________________________________ 
 ________________________________________________________________________ 

Manometer Reading(s) 
 

Location Reading (Inches of H2O) 
Manometer 1   
Manometer 2   
Manometer 3   
Manometer 4   
Manometer 5   

 
System Maintenance 

 
Description of Maintenance Needed: ________________________________________________________ 
 
______________________________________________________________________________________ 
 
Date Maintenance Completed: ____________________________________________________________ 



 

Appendix A – Vapor Mitigation System As-Built Drawings 
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Figure A-1

VAPOR MITIGATION SYSTEM SCHEMATIC

FOR PROPERTY ID 1

HUCK MANUFACTURING FACILITY
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Figure A-2

VAPOR MITIGATION SYSTEM SCHEMATIC

FOR PROPERTY ID 10

HUCK MANUFACTURING FACILITY

KINGSTON, NEW YORK
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Figure A-3

VAPOR MITIGATION SYSTEM SCHEMATIC

FOR PROPERTY ID 15

HUCK MANUFACTURING FACILITY

KINGSTON, NEW YORK

FEDERAL-MOGUL

1
3
8
0
0
8
1
2
0

E
G
C

S
B
P

T
M
M

NOT TO SCALE

V

V

AB

D

C

1

2

S
T
A

IR
S

LEGEND

VACUUM POINT

VACUUM MONITORING LOCATION

PVC PIPE

NOTES:

1. V  IS A SUBSLAB VACUUM POINT.

2. V  IS A SUB-MEMBRANE VACUUM POINT.

1

2

EXHAUST FAN TO

VERTICAL STACK

POST-MITIGATION VACUUM RESULTS (FEBRUARY 22, 2007)

LOCATION

A

B

C

D

DISTANCE FROM

VACUUM POINT V  (FT)1

READING (INCHES
OF WATER COLUMN)

22

22

10

15

-0.021

-0.017

-0.054

-0.046

CRAWL SPACE

WITH EPDM

LINER INSTALLED

3. LOCATIONS OF ALL INSTALLED EQUIPMENT, PIPING, AND VACUUM LOCATIONS 
ARE BASED ON FIELD MEASUREMENTS AND ARE APPROXIMATE.



N

PREPARED FOR

C
h
e
c
k
e
d
:

D
ra
w
n
 
B
y
:

D
W
G
 
N
a
m
e
:

A
p
p
ro

v
e
d
:

E

WSP

N

NGINEERING OF

EW    ORK,Y P.C.

Figure A-4

VAPOR MITIGATION SYSTEM SCHEMATIC

FOR PROPERTY ID 16

HUCK MANUFACTURING FACILITY

KINGSTON, NEW YORK
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Figure A-5

VAPOR MITIGATION SYSTEM SCHEMATIC

FOR PROPERTY ID 2

HUCK MANUFACTURING FACILITY

KINGSTON, NEW YORK
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Figure A-6

VAPOR MITIGATION SYSTEM SCHEMATIC

FOR PROPERTY ID 20

HUCK MANUFACTURING FACILITY

KINGSTON, NEW YORK
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Figure A-7

VAPOR MITIGATION SYSTEM SCHEMATIC

FOR PROPERTY ID 3

HUCK MANUFACTURING FACILITY

KINGSTON, NEW YORK
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Figure A-8

VAPOR MITIGATION SYSTEM SCHEMATIC

FOR PROPERTY ID 7

HUCK MANUFACTURING FACILITY

KINGSTON, NEW YORK
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D

DISTANCE FROM

VACUUM POINT V  (FT)1

READING (INCHES
OF WATER COLUMN)

19

8

10

23

-0.239

-0.107

-0.230

-0.235

3. LOCATIONS OF ALL INSTALLED EQUIPMENT, PIPING, AND VACUUM LOCATIONS 
ARE BASED ON FIELD MEASUREMENTS AND ARE APPROXIMATE.
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NOTES:  1.  V9, V10, AND V12 ARE SUBSLAB VACUUM POINTS.

SUBSLAB VACUUM POINT V11 NOT INSTALLED.

SHEET 1

2.  LOCATIONS OF ALL INSTALLED EQUIPMENT, PIPING, AND VACUUM LOCATIONS
ARE BASED ON FIELD MEASUREMENTS AND ARE APPROXIMATE.

T
M
M

LEGEND

DRAIN

VACUUM MONITORING LOCATION

OVERHEAD DOORS

TABLE

SAW

DUST COLLECTOR WITH BLOWER

2 HP 2 AMP KOELEER, 3450 RPM

CRAWL SPACE UNDER PAINT BOOTH

AREA (2' OR 3' HIGH)

PAINT BOOTH AREA

ROLLUP DOORS

RAISED CONCRETE FLOOR

(APPROXIMATELY 4')

3'x2' OPENING

ABANDONED STEEL DOOR

FOR STEPS TO BASEMENT

BASEMENT

UNDER THIS AREA

OVERHEAD DOORS

REMAINDER OF BUILDING

PVC PIPE

VACUUM POINTV1

V10

V12

V9

STORAGE RACKS

STORAGE RACKS

S
T
O
R
A
G
E
 
R
A
C
K
S

PIPING ROUTED VERTICALLY TO EXTERIOR

MOUNTED EXHAUST FAN AND VERTICAL STACK

FF

I

AA
B

G

A

CC

F

DD

EE

D

E

BB

C

A

POST-MITIGATION VACUUM RESULTS (JUNE AND OCTOBER 2007)

LOCATION DISTANCE FROM

VACUUM POINT (FT)
READING (INCHES
OF WATER COLUMN)

V9

5

18

25

34

5

V10

3

6

25

14

16

V12

2

20

6

AA

B

BB

C

FF

A

CC

D

DD

F

E

EE

G

-0.093

-0.002

-0.005

-0.001

-0.003

-0.002

-0.012

-0.002

0.000

-0.003

-0.006

-0.002

-0.003
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NOTES:

1.  V1, V3, V4, V5, V6, V7, AND V8 ARE SUBSLAB VACUUM POINTS.  SUBSLAB VACUUM POINT V2 NOT INSTALLED.

3.  VACUUM TESTING CONDUCTED WITH PAINT BOOTH FAN OFF ON FIRST FLOOR.

2.  V13 IS A SUB-MEMBRANE VACUUM POINT.

SHEET 2

4.  LOCATIONS OF ALL INSTALLED EQUIPMENT, PIPING, AND VACUUM LOCATIONS
ARE BASED ON FIELD MEASUREMENTS AND ARE APPROXIMATE.

T
M
M

ABANDONED BILCO 

DOOR TO UPSTAIRS

BLOCK WALL

WOOD FRAMED WALL

BRICK WALL

2 FEET THICK

BLOCK WALL

FIELDSTONE FOUNDATION WALL

TO 4-FEET WITH BRICK STACKED

ON TOP

ELECTRICAL

PANEL

HOT WATER TANK

NEW

FURNACE

STORAGE ROOM

OLD BOILER FURNACE

IN PIT APPROXIMATELY

3 FEET DEEP

V1

V4 V3V5

V6

V8 V7

V7 AND V8 VACUUM 

POINTS INSTALLED AT WALL

PIPING ROUTED THROUGH BASEMENT

WALL TO EXTERIOR MOUNTED EXHAUST

FAN AND VERTICAL STACK

SUPPORT POLES

(TYPICAL)

SUPPORT POLES

(TYPICAL)

POST-MITIGATION VACUUM RESULTS (JUNE AND OCTOBER 2007)

LOCATION DISTANCE FROM

VACUUM POINT (FT)
READING (INCHES
OF WATER COLUMN)

V1

43

57

V3

29

24

23

19

V4

15

17

V5

23

18

39

57

32

26

V6

13

V7

7

V8

14

9

B

C

D

E

F

I

H

J

A

G

Q

R

S

T

P

O

L

N

-0.036

-0.033

-0.079

-0.045

-0.032

-0.038

-0.125

-0.303

-0.212

-0.093

-0.009

-0.004

-0.035

-0.050

0.000

-0.003

-0.014

-0.019

B

A

G

J

H

I E

L

N

F

D

C

O

P

T

S

Q

R

V13

LEGEND

VACUUM MONITORING LOCATION

PVC PIPE

VACUUM POINTV1

A

CRAWL SPACE WITH

EPDM LINER INSTALLED



 

Appendix B – Manufacturer’s Specifications and/or Operation Manuals  

 



Installation Instructions for
Radon Fans Model HP/FR

Warnings
DO NOT CONNECT POWER SUPPLY UNTIL FAN IS COMPLETELY INSTALLED, MAKE SURE ELECTRICAL SERVICE TO THE FAN IS
LOCKED IN “OFF: POSITION.

1. Suitable for use with solid-state speed control.
2. This unit has rotating parts and safety precautions should be exercised during installation, operation and maintenance.
3. CAUTION: “For General Ventilation Use Only. Do Not Use To Exhaust Hazardous Or Explosives Materials and Vapors.”
4. WARNING: TO REDUCE THE RISK OF FIRE, ELECTRIC SHOCK, OR INJURY TO PERSONS-OBSERVE THE FOLLOWING:

a. Use this unit only in the manner intended by the manufacturer. If you have questions, contact the factory.
b. Before servicing or cleaning unit, switch power off at service panel and lock the service disconnecting means to prevent power from being

switched on accidentally. When the service disconnecting means cannot be locked, securely fasten a prominent warning device, such as a
tag, to the service panel.

c. Installation work and electrical wiring must be done by qualified person(s) in accordance with all applicable codes and standards, including fire-
rated construction.

d. The combustion airflow needed for safe operation of fuel burning equipment may be affected by this unit’s operation.  Follow the heating equip-
ment manufacturer’s guidelines and safety standards such as those published by the National Fire Protection Association (NFPA), the
American Society of Heating, Refrigeration, and Air Conditioning Engineers (ASHRAE) and the local code authorities.

e. When cutting or drilling into wall or ceiling, do not damage electrical wires or other hidden utilities.
f. Ducted fans must always be vented to the outdoors.
g. If this unit is to be installed over a tub or shower, it must be marked as appropriate for the application.
h. NEVER place a switch where it can be reached from a tub or shower.

5. WARNING!   Check voltage at the fan to see if it corresponds to the motor nameplate.

GUARDS MUST BE INSTALLED WHEN FAN IS WITHIN REACH OF PERSONNEL OR WITHIN SEVEN (7) FEET OF WORK-
ING LEVEL OR WHEN DEEMED ADVISABLE FOR SAFETY.

Wiring Diagram

READ & SAVE THESE INSTRUCTIONS!



DURING ENTIRE WARRANTY PERIOD:
FANTECH will repair or replace any part which has a factory defect in
workmanship or material. Product may need to be returned to the fan-
tech 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 part and/or 
product 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. REPLACE-
MENTS 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 num-
ber or date of manufacture.

• Any other warranty, expressed, implied or written, and to any con-
sequential 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 addi-
tional rights which vary from state to state.

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

Fantech, reserves the right to modify, at any time and without
notice, any or all of its products’ features, designs, components and
specifications to maintain their technological leadership position. 

Article #: 301077
Item #: 401443

Rev Date: 010307

United States
1712 Northgate Blvd., 

Sarasota, FL.  34234

Phone: 800.747.1762; 941.309.6000

Fax: 800.487.9915; 941.309.6099

www.fantech.net; info@fantech.net

Canada
50 Kanalflakt Way, 

Bouctouche, NB E4S 3M5

Phone: 800.565.3548; 506.743.9500

Fax: 877.747.8116; 506.743.9600

www.fantech.ca; info@fantech.ca

Installation that will result in condensate forming in the outlet ducting should have a condensate bypass installed to route the condensate outside of the fan
housing.  Conditions that are likely to produce condensate include but are not limited to: outdoor installations in cold climates, long lengths of outlet duc-
tion, high moisture content in soil and thin wall or aluminum outlet ducting.  Failure to install a proper condensate bypass may void any warranty claims.



HP Series Fans are Specially 
Designed with Higher Pressure 
Capabilities for Radon Mitigation 
Applications  

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 Data

Model Volts
Wattage 
Range

Mo 0† .50† .75† 1.0† 1.25† 1.5† 1.25† 1.5†
Max. 
Pres.

HP 2133 115 14-20 0.17 134 68 19 - - - - - 0.84†

HP 2190 115 60-85 0.78 163 126 104 81 58 35 15 - 1.93†

HP 175 115 44-65 0.57 151 112 91 70 40 12 - - 1.66†

HP 190 115 60-85 0.78 157 123 106 89 67 45 18 1 2.01†

HP 220 115 85-152 1.30 344 260 226 193 166 137 102 58 2.46†

=  CFM @ 

HP installation instructions in PDF (191 kb) 
If you do not have Adobe Acrobat Reader, click here.

 
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 Five Year Factory Warranty HP Series Fans are specially designed with higher pressure capabilities 

for Radon Mitigation applications  

 

 
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 916 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.

http://www.fantech.net/hp_i.pdf
http://www.adobe.com/prodindex/acrobat/readstep.html


NOTE: Installations that will result in condensate forming in the outlet ducting should have a 
condensate bypass installed to route the condensate outside of the fan housing. 
Conditions that are likely to produce condensate include but are not limited to: outdoor installations in 
cold climates, long lengths of outlet ducting, high moisture content in soil and thin wall or aluminum 
outlet ducting. Failure to install a proper condensate bypass may void any warranty claims. 

 

HP220 Radon Mitigation Fan

 

Tested with 6" ID duct and standard couplings.

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. 

 



HP Series Fans are Specially 
Designed with Higher Pressure 
Capabilities for Radon Mitigation 
Applications  

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 Data

Model Volts
Wattage 
Range

Mo 0† .50† .75† 1.0† 1.25† 1.5† 1.25† 1.5†
Max. 
Pres.

HP 2133 115 14-20 0.17 134 68 19 - - - - - 0.84†

HP 2190 115 60-85 0.78 163 126 104 81 58 35 15 - 1.93†

HP 175 115 44-65 0.57 151 112 91 70 40 12 - - 1.66†

HP 190 115 60-85 0.78 157 123 106 89 67 45 18 1 2.01†

HP 220 115 85-152 1.30 344 260 226 193 166 137 102 58 2.46†

=  CFM @ 

HP installation instructions in PDF (191 kb) 
If you do not have Adobe Acrobat Reader, click here.

 
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 Five Year Factory Warranty HP Series Fans are specially designed with higher pressure capabilities 

for Radon Mitigation applications  

 

 
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 916 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.

http://www.fantech.net/hp_i.pdf
http://www.adobe.com/prodindex/acrobat/readstep.html


NOTE: Installations that will result in condensate forming in the outlet ducting should have a 
condensate bypass installed to route the condensate outside of the fan housing. 
Conditions that are likely to produce condensate include but are not limited to: outdoor installations in 
cold climates, long lengths of outlet ducting, high moisture content in soil and thin wall or aluminum 
outlet ducting. Failure to install a proper condensate bypass may void any warranty claims. 

 

HP220 Radon Mitigation Fan

 

Tested with 6" ID duct and standard couplings.

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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RadonAway  Ward Hill, MA   IN014 Rev E

XP/GP/XR Series Fan Installation Instructions

Please Read And Save These Instructions.
DO NOT CONNECT POWER SUPPLY UNTIL FAN IS COMPLETELY

INSTALLED. MAKE SURE ELECTRICAL SERVICE TO FAN IS LOCKED IN
"OFF" POSITION. DISCONNECT POWER BEFORE SERVICING FAN.

1. WARNING!  Do not use fan in hazardous environments where fan electrical system
could provide ignition to combustible of flammable materials.

2. WARNING!  Do not use fan to pump explosive or corrosive gases.

3. WARNING!  Check voltage at the fan to insure it corresponds with nameplate.

4. WARNING!  Normal operation of this device may affect the combustion airflow needed
for safe operation of fuel burning equipment. Check for possible backdraft conditions on all
combustion devices after installation.

5.  NOTICE!  There are no user serviceable parts located inside the fan unit.
Do NOT attempt to open. Return unit to the factory for service.

6.  All wiring must be in accordance with local and national electrical codes.
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INSTALLATION INSTRUCTION   IN014  Rev E
DynaVac -  XP/XR Series DynaVac - GP Series
XP101      p/n 23008-1,-2 GP201     p/n 23007-1
XP151      p/n 23010-1,-2 GP301     p/n 23006-1,-2
XP201      p/n 23011-1,-2 GP401     p/n 23009-1
XR161      p/n 23018-1,-2 GP501     p/n 23005-1,-2
XR261      p/n 23019-1,-2

1.0  SYSTEM DESIGN CONSIDERATIONS

1.1  INTRODUCTION

The DynaVac GP/XP/XR Series Radon Fans are intended for use by trained, professional Radon
mitigators.  The purpose of this instruction is to provide additional guidance for the most
effective use of a DynaVac Fan.  This instruction should be considered as a supplement to EPA
standard practices, state and local building codes and state regulations.  In the event of a
conflict, those codes, practices and regulations take precedence over this instruction.

1.2  ENVIRONMENTALS

The GP/XP/XR Series Fans are designed to perform year-round in all but the harshest climates
without additional concern for temperature or weather.  For installations in an area of severe
cold weather, please contact RadonAway for assistance.  When not in operation, the fan should
be stored in an area where the temperature is never less than 32 degrees F. or more than 100
degrees F.

1.3  ACOUSTICS

The GP/XP/XR Series Fan, when installed properly, operates with little or no noticeable noise to
the building occupants.  The velocity of the outgoing air should be considered in the overall
system design.  In some cases the "rushing" sound of the outlet air may be disturbing.  In these
instances, the use of a RadonAway Exhaust Muffler is recommended.

1.4  GROUND WATER

In the event that a temporary high water table results in water at or above slab level, water may
be drawn into the riser pipes thus blocking air flow to the GP/XP/XR Series Fan.  The lack of
cooling air may result in the fan cycling on and off as the internal temperature rises above the
thermal cutoff and falls upon shutoff.  Should this condition arise, it is recommended that the
fan be turned off until the water recedes allowing for return to normal operation.

1.5  SLAB COVERAGE

The GP/XP/XR Series Fan can provide coverage up to 2000+ sq. ft. per slab penetration.  This
will primarily depend on the sub-slab material in any particular installation.  In general, the
tighter the material, the smaller the area covered per penetration. Appropriate selection of the
GP/XP/XR Series Fan best suited for the sub-slab material can improve the slab coverage.  The
GP & XP series have a wide range of models to choose from to cover a wide range of subslab
material.  The higher static suction fans are generally used for tighter subslab materials.  The XR
Series is specifically designed for high flow applications such as stone/gravel and drain tile.
Additional suction points can be added as required.  It is recommended that a small pit (5 to 10
gallons in size) be created below the slab at each suction hole.
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1.6  CONDENSATION & DRAINAGE

Condensation is formed in the piping of a mitigation system when the air in the piping is chilled
below its dew point.  This can occur at points where the system piping goes through unheated
space such as an attic, garage or outside.  The system design must provide a means for water to
drain back to a slab hole to remove the condensation. The GP/XP/XR Series Fan  MUST  be
mounted vertically plumb and level, with the outlet pointing up for proper drainage through
the fan. Avoid mounting the fan in any orientation that will allow water to accumulate inside
the fan housing. The GP/XP/XR Series Fans are NOT suitable for underground burial.

For GP/XP/XR Series Fan piping, the following table provides the minimum recommended
pipe diameter and pitch under several system conditions.

         Pipe                  Minimum Rise per Foot of Run*
         Dia.            @25 CFM  @50 CFM        @100 CFM

          4”       1/8”       1/4”       3/8”
          3"       1/4"       3/8"     1 1/2"

*Typical GP/XP/XR Series Fan operational flow rate is 25 - 90 CFM.
 (For more precision, determine flow rate by using
 the  chart in the addendum.)

Under some circumstances in an outdoor
installation a condensate bypass should be
installed in the outlet ducting as shown. This may
be particularly true in cold climate installations
which require long lengths of outlet ducting or
where the outlet ducting is likely to produce large
amounts of condensation because of high soil
moisture or outlet duct material.  Schedule 20
piping and other thin-walled plastic ducting and
Aluminum downspout will normally produce
much more condensation than Schedule 40
piping.

The bypass is constructed with a 45 degree Wye
fitting at the bottom of the outlet stack. The
bottom of the Wye is capped and fitted with a
tube that connects to the inlet piping or other
drain. The condensation produced in the outlet
stack is collected in the Wye fitting and drained
through the bypass tube. The bypass tubing may
be insulated to prevent freezing.

1.7  "SYSTEM ON" INDICATOR

A properly designed system should incorporate a
"System On" Indicator for affirmation of system
operation.  A manometer, such as a U-Tube, or a
vacuum alarm is recommended for this purpose.

RUN

RISE
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1.8  ELECTRICAL WIRING

The GP/XP/XR Series Fans operate on standard 120V 60 Hz. AC.  All wiring must be performed in
accordance with the National Electrical Code and state and local building codes.  All electrical work
should be performed by a qualified electrician. Outdoor installations require the use of a U.L. listed
watertight conduit.

1.9  SPEED CONTROLS

The GP/XP/XR Series Fans are rated for use with electronic speed controls ,however, they are
generally  not recommended.

2.0  INSTALLATION

The GP/XP/XR Series Fan can be mounted indoors or outdoors. (It is suggested that EPA
recommendations be followed in choosing the fan location.) The GP/XP/XR Series Fan may be
mounted directly on the system piping or fastened to a supporting structure by means of optional
mounting bracket.
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2.1  MOUNTING

Mount the GP/XP/XR Series Fan vertically with
outlet up. Insure the unit is plumb and level.
When mounting directly on the system piping
assure that the fan does not contact any building
surface  to avoid vibration  noise.

2.2 MOUNTING BRACKET  (optional)

The GP/XP/XR Series fan may be optionally
secured with the integral mounting bracket on the
GP Series fan or with RadonAway P/N 25007-2
mounting bracket for an XP/XR Series fan. Foam
or rubber grommets may also be used between the
bracket and mounting surface for vibration
isolation.

2.3  SYSTEM PIPING

Complete piping run, using flexible couplings as
means of disconnect for servicing the unit and
vibration isolation.

2.4  ELECTRICAL CONNECTION

Connect wiring with wire nuts provided,
observing proper connections:

   Fan Wire     Connection
      Green          Ground
      Black          AC Hot
      White     AC Common

2.5  VENT MUFFLER  (optional)

Install the muffler assembly in the selected location in the outlet ducting.  Solvent weld all
connections.  The muffler is normally installed at the end of the vent pipe.

2.6  OPERATION CHECKS

_____ Verify all connections are tight and leak-free.

_____  Insure the GP/XP/XR Series Fan and all ducting is secure and vibration-free.

_____ Verify system vacuum pressure with manometer.  Insure vacuum pressure is less than
maximum recommended operating pressure

                  (Based on sea-level operation, at higher altitudes reduce by about 4% per 1000 Feet.)
                 (Further reduce Maximum Operating Pressure by 10% for High Temperature environments)
               See Product Specifications.  If this is exceeded, increase the number of suction points.

_____ Verify Radon levels by testing to EPA protocol.
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XP/XR SERIES PRODUCT SPECIFICATIONS

The following chart shows fan performance for the XP & XR Series Fan:

                      Typical CFM Vs Static Suction "WC
                0" .25"           .5"  .75"   1.0"   1.25"   1.5"   1.75"   2.0"

   XP101    125 118   90       56         5        -       -          -  -
   XP151    180 162 140 117   78   46   10   -  -
   XP201    150 130 110   93   74   57   38  20  -
   XR161    215 175 145 105   75   45   15   -  -
   XR261    250 215 185 150 115   80   50  20  -

      Maximum Recommended Operating Pressure*
   XP101 0.9"  W.C. (Sea Level Operation)**
   XP151 1.3"  W.C. (Sea Level Operation)**
   XP201 1.7"  W.C. (Sea Level Operation)**
   XR161 1.3"  W.C. (Sea Level Operation)**
   XR261 1.6"  W.C. (Sea Level Operation)**

*Reduce by 10% for High Temperature Operation
               **Reduce by 4% per 1000 feet of altitude

                      Power Consumption @ 120 VAC
   XP101                   40 -  49 watts                      
   XP151                   45 -  60 watts
   XP201                     45 -  66 watts
   XR161                     48 -  75 watts
   XR261                     65 - 105 watts                         

XP  Series Inlet/Outlet: 4.5" OD (4.0" PVC Sched 40 size compatible)
XR Series Inlet/Outlet: 5.875" OD
Mounting: Mount on the duct pipe or with optional mounting bracket.
Recommended ducting: 3" or 4" Schedule 20/40 PVC Pipe
Storage temperature range: 32 - 100 degrees F.
Normal operating temperature range: -20 - 120 degrees F.
Maximum inlet air temperature: 80 degrees F.
Size: 9.5H" x 8.5" Dia. Weight:  6 lbs.    (XR261 - 7 lbs)
Continuous Duty Thermally protected
Class B Insulation 3000 RPM
Residential Use Only Rated for Indoor or Outdoor use
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GP SERIES PRODUCT SPECIFICATIONS

The following chart shows fan performance for the GPx01 Series Fan:

                      Typical CFM Vs Static Suction "WC
                           1.0"  1.5"   2.0"   2.5"   3.0"   3.5"   4.0"

   GP501            95      87     80     70        57     30         5
   GP401  93 82 60 38   12   -  -
   GP301           92      77     45    10          -          -           -
   GP201             82      58        5        -         -             -          -

      Maximum Recommended Operating Pressure*
   GP501 3.8" W.C.    (Sea Level Operation)**
   GP401 3.0" W.C. (Sea Level Operation)**
   GP301 2.4" W.C.     (Sea Level Operation)**
   GP201 1.8" W.C.    (Sea Level Operation)**

*Reduce by 10% for High Temperature Operation
               **Reduce by 4% per 1000 feet of altitude

                      Power Consumption @ 120 VAC
   GP501                     70 - 140 watts
   GP401                   60 - 110 watts
   GP301                   55 -  90  watts
   GP201                     40 -  60  watts

Inlet/Outlet: 3.5" OD (3.0" PVC Sched 40 size compatible)
Mounting: Fan may be mounted on the duct pipe or with integral flanges.
Weight:  12 lbs.
Size: 13H" x 12.5" x 12.5"
Recommended ducting: 3” or 4" Schedule 20/40 PVC Pipe
Storage temperature range: 32 - 100 degrees F.
Normal operating temperature range: -20 - 120 degrees F.
Maximum inlet air temperature: 80 degrees F.
Continuous Duty
Class B Insulation
3000 RPM
Thermally protected
Rated for Indoor or Outdoor Use
GP301C / GP501C  Rated for Commercial Use
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IMPORTANT INSTRUCTIONS TO INSTALLER

Inspect the GPx01/XP/XR Series Fan for shipping damage within 15 days of receipt. Notify RadonAway of any damages
immediately. Radonaway is not responsible for damages incurred during shipping. However, for your benefit,
Radonaway does insure shipments.

There are no user serviceable parts inside the fan. Do not attempt to open. Return unit to factory for service.

Install the GPx01/XP/XR Series Fan in accordance with all EPA standard practices, and state and local building codes
and state regulations.

WARRANTY

Subject to any applicable consumer protection legislation, RadonAway warrants that the GPX01/XP/XR/RP Series Fan (the “Fan”) will be free from
defects in materials and workmanship for a period of  90 days from the date of purchase (the “Warranty Term”).

RadonAway will replace any Fan which fails due to defects in materials or workmanship.  The Fan must be returned (at Owner’s cost) to the
RadonAway factory. Any Fan returned to the factory will be discarded unless the Owner provides specific instructions along with the Fan when it is
returned regardless of whether or not the Fan is actually replaced under this warranty. Proof of purchase must be supplied upon request for
service under this Warranty.

This Warranty is contingent on installation of the Fan in accordance with the instructions provided.  This Warranty does not apply where any
repairs or alterations have been made or attempted by others, or if the unit has been abused or misused.  Warranty does not  cover damage in
shipment unless the damage is due to the negligence of RadonAway.

5 YEAR EXTENDED WARRANTY WITH PROFESSIONAL INSTALLATION.

RadonAway will extend the Warranty Term of the fan to 5 years from date of manufacture if the Fan is installed in a professionally designed and
professionally installed radon system or installed as a replacement fan in a professionally designed and professionally installed radon system.
Proof  of purchase and/or proof of professional installation may be required for service under this warranty. Outside the Continental United States
and Canada the extended Warranty Term is limited to one (1) year from the date of manufacture.

RadonAway is not responsible for installation, removal or delivery costs associated with this Warranty.

EXCEPT AS STATED ABOVE, THE GPx01/XP/XR/RP SERIES FANS ARE PROVIDED WITHOUT
WARRANTY OF ANY KIND, EITHER EXPRESS OR IMPLIED, INCLUDING, WITHOUT LIMITATION,
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.

IN NO EVENT SHALL RADONAWAY BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL,
OR CONSEQUENTIAL DAMAGES ARISING OUT OF, OR RELATING TO, THE FAN OR THE
PERFORMANCE THEREOF.  RADONAWAY’S AGGREGATE LIABILITY HEREUNDER SHALL NOT IN
ANY EVENT EXCEED THE AMOUNT OF THE PURCHASE PRICE OF SAID PRODUCT.  THE SOLE AND
EXCLUSIVE REMEDY UNDER THIS WARRANTY SHALL BE THE REPAIR OR REPLACEMENT OF THE
PRODUCT, TO THE EXTENT THE SAME DOES NOT MEET WITH RADONAWAY’S WARRANTY AS
PROVIDED ABOVE.

For service under this Warranty, contact RadonAway for a Return Material Authorization (RMA) number and shipping
information.  No returns can be accepted without an RMA.  If factory return is required, the customer assumes all shipping
cost to and from factory.

RadonAway
3 Saber Way

Ward Hill, MA 01835
TEL. (978) 521-3703
FAX (978) 521-3964

Record the following information for your records:

Serial No.                                                                                        
Purchase Date                                                                 



Radon Mitigation Fans
Specially designed for radon mitigation, GP
Series Fans provide a wide range of
performance that makes them ideal for most
subslab radon mitigation systems. 

ss 5-Year Warranty

ss Mounts on duct pipe or with integral flange

ss 3" diameter ducts for use with 3" or 4" pipe

ss Electrical box for hard wire or plug in

ss ETL Listed - for indoor or outdoor use. 

Choice of model is dependent on certain building characteristics including sub-slab materials  and should be made by a radon professional.

The following chart shows performance of GP Series fans:

FOR FURTHER INFORMATION CONTACT:

Model Watts
Maximum
Pressure

"WC

Typical CFM vs. Static Pressure WC
1.0" 1.5" 2.0" 2.5" 3.0" 3.5" 4.0"

GP201

GP301
GP401
GP501

40-60

55-90

60-110
70-140

2.0

2.6
3.4
4.2

82

92

93
95

58
77
82
87

5
45
60
80

-
10

40
70

-
-

15
57

-

-
-

30

-

-
-

10

0902
P/N 02002

A

B

Dimensions
Model A B C

Duct Size

3''13''GP series 12.5''

C

C

GP Series



Performance Curve, GP501.
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Performance Curve, GP501.
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RadonAway Ward Hill, MA.

HS Series Fan Installation Instructions

Please Read and Save These Instructions.
DO NOT CONNECT POWER SUPPLY UNTIL FAN IS COMPLETELY

INSTALLED. MAKE SURE ELECTRICAL SERVICE TO FAN IS
LOCKED IN "OFF" POSITION. DISCONNECT POWER BEFORE

SERVICING FAN.

1. WARNING! Do not use fan in hazardous environments where fan electrical
system could provide ignition to combustible or flammable materials.

2. WARNING! Do not use fan to pump explosive or corrosive gases.

3. WARNING! Check voltage at the fan to insure it corresponds with nameplate.

4. WARNING! Normal operation of this device may affect the combustion airflow
needed for safe operation of fuel burning equipment. Check for possible backdraft
conditions on all combustion devices after installation.

5.  NOTICE! There are no user serviceable parts located inside the fan unit.
Do NOT attempt to open. Return unit to the factory for service.

6.  All wiring must be in accordance with local and national electrical codes.

7. WARNING!        In the  event that the fan is immersed in water, return unit to factory for
service before operating.

8. WARNING!        Do not twist or torque fan inlet or outlet piping as Leakage may result.
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INSTALLATION INSTRUCTIONS (Rev D)
for DynaVac High Suction Series
     HS2000    p/n 23004-1
     HS3000    p/n 23004-2
     HS5000    p/n 23004-3

1.0  SYSTEM DESIGN CONSIDERATIONS

1.1  INTRODUCTION

The DynaVac is intended for use by trained, professional Radon mitigators.
The purpose of this instruction is to provide additional guidance for the
most effective use of the DynaVac.  This instruction should be considered as
a supplement to EPA standard practices, state and local building codes and
state regulations.  In the event of a conflict, those codes, practices and
regulations take precedence over this instruction.

1.2  ENVIRONMENTALS

The DynaVac is designed to perform year-round in all but the harshest
climates without additional concern for temperature or weather.  For
installations in an area of severe cold weather, please contact RadonAway for
assistance.  When not in operation, the DynaVac should be stored in an area
where the temperature is never less than 32 degrees F. or more than 100
degrees F.  The DynaVac is thermally protected such that it will shut off
when the internal temperature is above 104 degrees F.  Thus if the DynaVac is
idle in an area where the ambient temperature exceeds this shut off, it will
not restart until the internal temperature falls below 104 degrees F.

1.3  ACOUSTICS

The DynaVac, when installed properly, operates with little or no noticable
noise to the building occupants.  There are, however, some considerations to
be taken into account in the system design and installation.  When installing
the DynaVac above sleeping areas, select a location for mounting which is as
far away as possible from those areas.  Avoid mounting near doors, fold-down
stairs or other uninsulated structures which may transmit sound.  Insure a
solid mounting for the DynaVac to avoid structure-borne vibration or noise.

The velocity of the outgoing air must also be considered in the overall
system design.  With small diameter piping, the "rushing" sound of the outlet
air  can be disturbing.  The system design should incorporate a means to slow
and quiet the outlet air.  The use of the RadonAway Exhaust Muffler, p/n
24001, is strongly recommended.
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1.4  GROUND WATER

Under no circumstances should water be allowed to be drawn into the inlet of
the DynaVac as this may result in damage to the unit.  The DynaVac should be
mounted at least 5 feet above the slab penetration to minimize the risk of
filling the DynaVac with water in installations with occasional high water
tables.

In the event that a temporary high water table results in water at or above
slab level, water will be drawn into the riser pipes thus blocking air flow
to the DynaVac.  The lack of cooling air will result in the DynaVac cycling
on and off as the internal temperature rises above the thermal cutoff and
falls upon shutoff.  Should this condition arise, it is recommended that the
DynaVac be disconnected until the water recedes allowing for return to normal
operation.

1.5  CONDENSATION & DRAINAGE

(WARNING!: Failure to provide adequate drainage for condensation can result
in system failure and damage the DynaVac).

Condensation is formed in the piping of a mitigation system when the air in
the piping is chilled below its dew point.  This can occur at points where
the system piping goes through unheated space such as an attic, garage or
outside.  The system design must provide a means for water to drain back to a
slab hole to remove the condensation.

The use of small diameter piping in a system increases the speed at which the
air moves.  The speed of the air can pull water uphill and at sufficient
velocity it can actually move water vertically up the side walls of the pipe.
This has the potential of creating a problem in the negative pressure (inlet)
side piping.  For DynaVac inlet piping, the following table provides the
minimum recommended pipe diameters as well as minimum pitch under several
system condition.  Use this chart to size piping for a system.

Pipe
Diam.

Minimum Rise per Foot of Run*

@ 25 CFM @ 50 CFM @ 100 CFM
4" 1/32 " 3/32 " 3/8 "
3" 1/8 " 3/8 " 1 1/2 "

*Typical operational flow rates:

HS3000, or HS5000 20 - 40 CFM
HS2000 50 - 90 CFM

All exhaust piping should be 2" PVC.

Run

Rise
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1.6  "SYSTEM ON" INDICATOR

A properly designed system should incorporate a "System On" Indicator for
affirmation of system operation.  A Magnehelic pressure gauge is recommended
for this purpose.  The indicator should be mounted at least  5 feet above the
slab penetration to minimize the risk of filling the gauge with water in
installations with occasional high water tables.

1.7  SLAB COVERAGE

The DynaVac can provide coverage of well over 1000 sq. ft. per slab
penetration.  This will, of course, depend on the sub-slab aggregate in any
particular installation and the diagnostic results.  In general, sand and
gravel are much looser aggregates than dirt and clay.  Additional suction
points can be added as required.  It is recommended that a small pit (2 to 10
gallons in size) be created below the slab at each suction hole.

1.8  ELECTRICAL WIRING

The DynaVac plugs into a standard 120V outlet.  All wiring must be performed
in accordance with the National Electrical Code and state and local building
codes.

1.8a ELECTRICAL BOX (optional)

The optional Electrical Box (p/n 20003) provides a weathertight box with
switch for outdoor hardwire connection.  All wiring must be performed in
accordance with the National Electrical Code and state and local building
codes. All electrical work should be performed by a qualified electrician.
Outdoor installations require the use of a U.L. listed watertight conduit.

1.9  SPEED CONTROLS

Electronic speed controls can NOT be used on HS series units.
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2.0  INSTALLATION

2.1  MOUNTING

Mount the DynaVac to the wall studs, or similar structure, in the selected
location with (4) 1/4" x 1 1/2" lag screws (not provided).  Insure the
DynaVac is both plumb and level.

2.2  DUCTING CONNECTIONS

Make final ducting connection to DynaVac with flexible couplings.  Insure all
connections are tight.  Do  not twist or torque inlet and outlet piping on
DynaVac or leaks may result.

2.3 VENT MUFFLER INSTALLATION

Install the muffler assembly in the selected location in the outlet ducting.
Solvent weld all connections.  The muffler is normally installed above the
roofline at the end of the vent pipe.

2.5  OPERATION CHECKS

____ Make final operation checks by verifying all connections are tight and
leak-free.

____ Insure the DynaVac and all ducting is secure and vibration-free.

____ Verify system vacuum pressure with Magnehelic.  Insure vacuum pressure
is less than the maximum recommended as shown below:

DynaVac  HS2000          14" WC
DynaVac  HS3000          21" WC
DynaVac  HS5000          40" WC

(Above are based on sea-level operation, at higher altitudes reduce above by
about 4% per 1000 Feet.)
If these are exceeded, increase number of suction points.

____ Verify Radon levels by testing to EPA protocol.
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Addendum

PRODUCT SPECIFICATIONS

*Power consumption varies with actual load conditions

Inlet: 3.0" PVC
Outlet: 2.0" PVC
Mounting: Brackets for vertical mount
Weight: Approximately 18 lbs.
Size: Approximately 15"W x 13"H x 8"D
Minimum recommended inlet ducting (greater diameter may always be used ):
HS3000, HS5000 --- 2.0" PVC Pipe
HS2000 --- Main feeder line of 3.0" or greater PVC Pipe

 Branch lines (if 3 or more) may be 2.0" PVC Pipe
Outlet ducting: 2.0" PVC
Storage temperature range: 32 - 100 degrees F.
Thermally protected
Locked rotor protection
Internal Condensate Bypass
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IMPORTANT INSTRUCTIONS TO INSTALLER

Inspect the HS Series Fan for shipping damage within 15 days of receipt. Notify
RadonAway of any damages immediately. Radonaway is not responsible for damages
incurred during shipping. However, for your benefit, Radonaway does insure
shipments.

There are no user serviceable parts inside the fan. Do not attempt to open. Return unit
to factory for service.

Install the HS Series Fan in accordance with all EPA standard practices, and state and
local building codes and state regulations.

Subject to any applicable consumer protection legis
will be free from defects in materials and workmans
“Warranty Term”).  Outside the Continental United 
date of manufacture.

RadonAway will replace any Fan which fails due to
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abused or misused.  Warranty does not include dam
RadonAway.

RadonAway is not responsible for installation, remo

EXCEPT AS STATED ABOVE, THE HS SE
OF ANY KIND, EITHER EXPRESS OR IMP
WARRANTIES OF MERCHANTABILITY A

IN NO EVENT SHALL RADONAWAY BE L
INCIDENTAL, OR CONSEQUENTIAL DAM
OR THE PERFORMANCE THEREOF.  RAD
SHALL NOT IN ANY EVENT EXCEED THE
PRODUCT.  THE SOLE AND EXCLUSIVE 
REPAIR OR REPLACEMENT OF THE PRO
WITH RADONAWAY’S WARRANTY AS PR

For service under this Warranty, contact RadonA
shipping information.  No returns can be accepte
assumes all shipping cost to and from factory.

Ra
3 S

Ward H
TEL. (9
FAX (9

Record the following information for your recor

Serial No.                                                                   
Purchase Date                                                           
WARRANTY

lation, RadonAway warrants that the HS Series Fan (the “Fan”)
hip for a period of one (1) year from the date of manufacture (the

States and Canada the Warranty Term is one (1) year from the

 defects in materials or workmanship.  The Fan must be returned
 of purchase must be supplied upon request for service under this

n in accordance with the instructions provided.  This Warranty
e been made or attempted by others, or if the unit has been
age in shipment unless the damage is due to the negligence of

val or delivery costs associated with this Warranty.

RIES FANS ARE PROVIDED WITHOUT WARRANTY
LIED, INCLUDING, WITHOUT LIMITATION, IMPLIED
ND FITNESS FOR A PARTICULAR PURPOSE.

IABLE FOR ANY DIRECT, INDIRECT, SPECIAL,
AGES ARISING OUT OF, OR RELATING TO, THE FAN
ONAWAY’S AGGREGATE LIABILITY HEREUNDER
 AMOUNT OF THE PURCHASE PRICE OF SAID
REMEDY UNDER THIS WARRANTY SHALL BE THE
DUCT, TO THE EXTENT THE SAME DOES NOT MEET
OVIDED ABOVE.

way for a Return Material Authorization (RMA) number and
d without an RMA.  If factory return is required, the customer

donAway
aber Way
ill, MA 01835
78) 521-3703
78) 521-3964

ds:

                     
      
IN007 Rev E



Performance Curve, HS2000

0

2

4

6

8

10

12

14

16

18

20

0 20 40 60 80 100 120

Air Flow, CFM

St
at

ic
 P

re
ss

ur
e,

 In
 W

C

0

40

80

120

160

200

240

280

320

360

400

Po
w

er
, W

at
ts

Static Pressure, IN WC
Power, Watts

By: TS
Date:4/16/07



Performance Curve, HS3000

0

5

10

15

20

25

30

0 5 10 15 20 25 30 35 40 45

Air Flow, CFM

St
at

ic
 P

re
ss

ur
e,

 In
 W

C

0

40

80

120

160

200

240

280

320

360

400

Po
w

er
, W

at
ts

Static Pressure, IN WC
Power, Watts

By: TS
Date:4/16/07



Performance Curve, HS5000

0

10

20

30

40

50

60

0 10 20 30 40 50 60

Air Flow, CFM

St
at

ic
 P

re
ss

ur
e,

 In
 W

C

0

40

80

120

160

200

240

280

320

360

400

Po
w

er
, W

at
ts

Static Pressure, IN WC
Power, Watts

By: TS
Date:4/16/07



Performance Curve, HS2000

0

2

4

6

8

10

12

14

16

18

20

0 20 40 60 80 100 120

Air Flow, CFM

St
at

ic
 P

re
ss

ur
e,

 In
 W

C

0

40

80

120

160

200

240

280

320

360

400

Po
w

er
, W

at
ts

Static Pressure, IN WC
Power, Watts

By: TS
Date:4/16/07



 

Appendix C – Interim Remedial Measures Summary Report, dated August 6, 2004 
  

 



 

\\SERVERNY\PUBLIC\$Client\Federal-Mogul\Kingston\IRMSummaryReport\Report\IRMSummaryReport.doc 
 
 
 
 
 
 
 
 
 

 
 

 
 

 
 

INTERIM REMEDIAL MEASURES SUMMARY REPORT 
 

HUCK MANUFACTURING FACILITY 
KINGSTON, NEW YORK 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

PREPARED 
 

BY 
 

ESC ENGINEERING OF NEW YORK, P.C. 
 
 

August 6, 2004



i 

Contents 

 Page 

Acronym List   iii 
 
1.0 Introduction  1 

1.1 General  1 
1.2 Purpose and Organization of Report 2 
1.3 Site Location and Description 2 
1.4 Previous Investigations 2 

1.4.1 Soil Investigation 3 
1.4.2 Soil Gas Investigations 5 
1.4.3 Indoor Air Investigations 6 

  
2.0 Description of IRM Activities 8 

2.1 IRM Objectives and Components 8 
2.2 Soil Vapor Extraction System 9 
 2.2.1 SVE System Piping Installation 9 

2.2.2 SVE Treatment Equipment Installation 11 
2.2.3 Waste Material Management 13 
2.2.4 Site Restoration 13 
2.2.5 Installation of Vapor and Vacuum Monitoring Points 14 

 2.3 Office Building Sub-Slab Depressurization System 14 
2.3.1 Asbestos Removal 15 
2.3.2 Sub-Slab Depressurization System Installation 16 
2.3.3 Waste Material Management 17 

 
3.0 Operation and Maintenance 18 

3.1 Soil Vapor Extraction System 18 
3.1.1 System Start-Up 18 
3.1.2 System Operation and Performance Monitoring  20 

3.2 Office Building Sub-Slab Depressurization System 21 
 
4.0 Engineering Certification 23 
 
5.0 References   24 

ESC ENGINEERING OF NEW YORK, P.C. 
 



ii 

Contents 
(continued) 

 
List of Figures: 
 Figure 1 – Site Location Map 
 Figure 2 – Site Layout 
 Figure 3 – Summary of Soil Results Above Evaluation Criteria 
 Figure 4 – Soil Gas Sample Location Plan 
 Figure 5 –  Indoor Air Sample Location Plan 
 Figure 6 –  Soil Vapor Extraction System Layout 
 Figure 7 – Site Work Details and Vapor/Vacuum Monitoring Well As-Built Diagram 
 Figure 8 – Soil Vapor Extraction System As-Built Process and Instrumentation Diagram 
 Figure 9 – Vapor and Vacuum Monitoring Locations 
 Figure 10 – Influent Total VOCs (Photoionization Detector) 
 Figure 11 – Cumulative PCE, TCE, and Cis-1,2-DCE Removal 
  
List of Tables: 
 Table 1 – Summary of VOC Soil Results 
 Table 2 – Soil Gas Results 
 Table 3 – Indoor Air Results 
 Table 4 – SVE Startup Log 
 Table 5 – Vapor Sampling Results 
 
List of Appendices: 
 Appendix A – Waste Characterization Soil Results 
 Appendix B – Waste Disposal Documentation 
 Appendix C – Boring Logs 
 Appendix D -  PCM Air Sampling Analysis Report 
 Appendix E – As-Built Diagrams for the Sub-Slab Depressurization System 
 Appendix F - Operation and Maintenance Manual (Under Separate Cover) 

ESC ENGINEERING OF NEW YORK, P.C. 
 



iii 

Acronym List 

 
ACM  asbestos-containing material 
AQES  Air Quality and Environmental Services, LLC 
ATL  Atlantic Testing Laboratories, Limited 
bgs  below the ground surface 
cis-1,2-DCE  cis-1,2-dichloroethylene 
EPA  U.S. Environmental Protection Agency 
GAC  granular activated carbon 
HASP  health and safety plan 
Hg  mercury 
HP  horsepower 
ID  inside diameter 
IRM  interim remedial measure 
NYCRR  New York Code of Rules and Regulations 
NYSDEC  New York State Department of Environmental Conservation 
NYSDOH  New York State Department of Health 
O&M  operation and maintenance  
PCE  tetrachloroethene 
ppbv  parts per billion by volume 
ppmv  parts per million by volume 
PCBs  polychlorinated biphenyls 
PCM  phase contrast microscopy 
PID  photoionization detector 
PVC  polyvinyl chloride 
QAPP  quality assurance project plan 
RSI  Remediation Services, Inc. 
scfm  standard cubic feet per minute 
SOP  standard operating procedure 
SVE  soil vapor extraction 
SVOCs  semi-volatile organic compounds 
TAGM  Technical Assistance Guidance Memorandum 
TCE  trichloroethene 
TCLP  toxicity characteristic leaching procedure 
TPH  total petroleum hydrocarbons 
ug/kg  micrograms per kilogram 
VOCs  volatile organic compounds 
 
 

ESC ENGINEERING OF NEW YORK, P.C. 
 



1 

1.0 Introduction 

 

1.1 General  

ESC Engineering of New York, P.C. was retained by Federal-Mogul Corporation to 

prepare this Interim Remedial Measures (IRM) Summary Report for the recent activities 

performed at the Huck manufacturing facility in Kingston, New York (Figure 1).  This report is 

being submitted to the New York State Department of Environmental Conservation (NYSDEC) 

and New York State Department of Health (NYSDOH) to serve as documentation that the IRM 

activities were completed in substantial conformance with the requirements identified in the 

following documents and approved field changes detailed in this report: 

the February 6, 2002, Voluntary Cleanup Agreement (Index Number:  A3-0372-

9807) between Federal-Mogul Corporation and the NYSDEC 

• 

• the NYSDEC and NYSDOH-approved IRM Work Plan (ESC Engineering, 2003); 

the NYSDEC and NYSDOH approved the IRM Work Plan in a November 26, 

2003, letter to ESC Engineering  

 

The IRMs were conducted to address indoor air quality within the main building and 

within the attached office building, volatile organic compounds (VOCs) in shallow soils in the 

eastern parking lot, and VOCs in onsite and offsite soil gas.  The November 7, 2003, work plan 

also discussed the presence of VOCs in soil above the water table in the former metal finishing 

and chemical storage area and the former degreaser area.  However, additional investigation is 

required in these areas and, thus, no IRMs were proposed to address these soils.  Therefore, these 

areas are not discussed in this report.   

All construction and site work associated with the IRMs were completed in accordance 

with applicable federal, state, and local laws and regulations.  All monitoring activities discussed 

herein were conducted in accordance with procedures outlined in ESC Engineering’s standard 

operating procedures (SOPs) which are included in the Quality Assurance Project Plan (QAPP) 

prepared for the site (ESC, 2001).  All work was performed in accordance with the site-specific 

Health and Safety Plan (HASP; ESC, 2001).   

The purpose and organization of this IRM Summary Report is described below, followed 

by a discussion of general background information relating to the site and the IRM activities. 
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1.2 Purpose and Organization of Report 

 The purpose of this IRM Summary Report is to provide a detailed description of the 

activities associated with the IRMs.  The report has been organized into the following sections: 

Section 1 – Introduction • 

• 

• 

• 

• 

Section 2 – Description of IRM Activities 

Section 3 – Operation and Maintenance 

Section 4 – Engineering Certification  

Section 5 – References 

 

1.3 Site Location and Description 

The Huck manufacturing facility is located at 85 Grand Street in Kingston, New York and 

consists of two buildings occupying 105,000 square feet on 4.5 acres (Figures 1 and 2).  The 

remainder of the site consists of asphalt parking areas, access roads, and a small grass-covered 

area near the southeast corner of the main manufacturing building.  A chain-link fence controls 

access to the western portion of the facility.  Currently, Allways Moving and Storage, which uses 

the facility for indoor self-storage, leases the site from Federal-Mogul (current site owner).  

Portions of the onsite buildings are subleased to local businesses.  

The property is in a mixed light industrial, commercial, and residential area.  Tenbroeck 

Avenue borders the site to the northeast.  Northeast of Tenbroeck Avenue are mixed residential 

and commercial properties.  Grand Street and residences border the site to the southeast.  West of 

the site is CSX Transportation, Inc. railroad tracks, across which lie light industrial and 

commercial properties. 

 

1.4 Previous Investigations 

 This section of the report summarizes the results of previous investigations performed by 

ESC Engineering that are relevant to the IRMs.  Specifically, this section reviews the VOC results 

from soil investigations performed in the former metal finish area, eastern parking lot transformer 

area, and former degreaser area; onsite and offsite soil gas investigations; and the onsite indoor air 

investigations.   
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ESC Engineering performed soil and groundwater investigations at the site in March 2002 and 

August 2003.  The results of the March 2002 investigations were presented to the NYSDEC in 

the Supplemental Investigative Report, dated November 2, 2002. ESC Engineering is currently 

preparing a report on the additional soil and groundwater investigations conducted in August 

2003 and the report will be submitted to the NYSDEC in the near future.  A table summarizing 

the soil VOC results from the relevant areas of concern at the site is presented in Table 1. Indoor 

air and soil gas sampling activities were conducted at the site in April and August 2003. The 

results of the April 2003 investigations were summarized in ESC Engineering’s Indoor Air and 

Soil Gas Sampling Report, dated July 18, 2003.  The results of the August 2003 indoor air and 

soil gas investigations are presented in the IRM Work Plan, dated November 7, 2003.  Tables 2 

and 3 presents the results of the soil gas and indoor air investigations, respectively.  

1.4.1 Soil Investigations 

Below is a summary of the soil investigation activities conducted in three areas of the 

site.  This section addresses only the results of soil samples analyzed for VOCs.  In accordance 

with ESC Engineering's Supplemental Investigative Work Plan, dated June 18, 2000, the VOC 

results have been compared to the recommended soil cleanup objectives provided in the 

NYSDEC's Technical and Administrative Guidance Memorandum (TAGM) 4046:  

Determination of Soil Cleanup Objectives and Cleanup Levels, dated January 24, 1994.  

Eastern Parking Lot Transformer Area 

ESC Engineering has advanced 16 soil borings in the eastern parking lot to delineate the 

horizontal and vertical extent of VOCs in soil (Figure 3).  These borings include SB-4 through 

SB-7, SB-9 through SB-14, SB-35, SB-36, SB-47, SB-48, SB-64, and SB-65.  Soil samples were 

collected from each boring at 1 to 3 feet below ground surface (bgs) and 6 to 8 feet bgs.  Soil 

samples were also collected from the two-foot-thick interval directly above the water table (i.e., 

approximately 16 to 18 feet bgs) at borings SB-9 and SB-14.  The soil samples collected from 1 

to 3 feet and above the water table were analyzed for VOCs.  Samples collected from 6 to 8 feet 

were analyzed only if constituents were detected in the 1 to 3 foot interval above the evaluation 

criteria.   

The analytical results indicated the presence of trichloroethene (TCE; 890 micrograms 

per kilogram [ug/kg] to 370,000 ug/kg), tetrachloroethene (PCE; 2,500 ug/kg to 110,000 ug/kg), 

acetone (450 ug/kg to 8,300 ug/kg), and methylene chloride (2,800 ug/kg) at concentrations 
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above the evaluation criteria in the 1 to 3 foot interval of SB-6, SB-10, SB-14, SB-36, SB-64, 

and SB-65 (Figure 3).  The evaluation criteria for these compounds are 700 ug/kg for TCE, 1,400 

ug/kg for PCE, 110 ug/kg for acetone, and 100 ug/kg for methylene chloride (Table 1).   No 

VOCs were detected above the evaluation criteria in samples collected from these borings at 6 to 

8 feet bgs, or in the two-foot-thick interval directly above the groundwater table.  

ESC Engineering anticipates conducting limited additional soil sampling to define the 

southern extent of VOCs in shallow soil in the eastern parking lot.  The proposed 

investigations will be described in the upcoming report summarizing the August 2003 

investigations. 

Former Metal Finish Area 

ESC Engineering has advanced nine soil borings in the former metal finish and chemical 

storage area (SB-1 though SB-3, SB-8, SB-34, SB-37, SB-38, SB-42, and SB-49) to evaluate the 

horizontal and vertical extent of VOCs in soil (Figure 3). Soil samples were collected from each 

boring for chemical analysis from 1 to 3 feet bgs and from directly above the water table from 

borings SB-1 (17.5 to 19.5 feet bgs) and SB-38 (13 to 15 feet bgs).  No VOCs were detected 

above the evaluation criteria in these borings in the 1 to 3 foot interval or in the 13 to 15 foot 

interval of SB-38.  The sample collected from SB-1 directly above the water table contained 

TCE at a concentration of 47,000 ug/kg, which is above the evaluation criterion of 700 ug/kg.  

Based on the absence of VOCs at concentrations above the evaluation criteria above the water 

table in soil borings SB-9, SB-14, and SB-38, the affected soil above the water table in this area 

appears to be limited in horizontal extent.   

ESC Engineering anticipates conducting limited additional soil sampling above the water 

table in this area to determine the western and northern limits of VOCs detected at SB-1.  The 

proposed investigations will be described in the upcoming report summarizing the August 2003 

investigations. 

Former Degreaser Area 

ESC Engineering has advanced five soil borings (SB-29, SB-30, SB-33, SB-66, and SB-

67) in the former degreaser area to evaluate the horizontal extent of VOCs in soil above the 

water table. Investigations in this area by a previous consultant indicated that VOC 

concentrations in the upper portion of the vadose zone are below the evaluation criteria.  Soil 

samples were collected from each boring directly above the water table for VOC analysis.  The 
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analytical results from SB-33 indicated 65,000 ug/kg of TCE and 93,000 ug/kg of PCE.  No 

VOCs were detected above the water table in the remaining borings at concentrations above the 

evaluation criteria.  Therefore, the horizontal extent of VOCs in soil above the water table in this 

area is limited. 

1.4.2 Soil Gas Investigations 

In April and August 2003, ESC Engineering collected 24 soil gas samples at the locations 

designated SG-1 through SG-24 on Figure 4.  The soil gas samples were collected to determine 

the presence and horizontal extent of VOCs in soil gas onsite and offsite. The soil gas samples 

were collected at a depth of approximately 6 feet bgs using 6-liter Summa canisters and 

dedicated 6-inch-long, 0.5-inch-diameter stainless steel screens and Teflon tubing. The soil gas 

samples were collected in accordance with the procedures outlined in the NYSDEC and 

NYSDOH-approved work plan, dated April 2, 2003, and the proposed scope of work outlined in 

the July 18, 2003, Indoor Air and Soil Gas Sampling Report.  The soil gas samples were 

analyzed for TCE, PCE, and cis-1,2-dichloroethene (cis-1,2-DCE) by U.S. Environmental 

Protection Agency (EPA) Method TO-15.  The soil gas results indicated the presence of TCE in 

22 samples at concentrations from 1.7 parts per billion by volume (ppbv) to 97,000 ppbv.  PCE 

was detected in 22 samples at concentrations from 4.8 ppbv to 45,000 ppbv and cis-1,2,-DCE 

was detected in 10 samples at concentrations from 2.7 ppbv to 8,800 ppbv (Table 2).   

 The highest concentrations of the target VOCs were detected onsite along the eastern 

property line (Figure 4).  These levels decreased abruptly toward the east at SG-1 through SG-3, 

to the west at SG-5, and to the north at SG-6.  As described above, shallow soil in the northern 

portion of the eastern parking lot contains elevated concentrations of TCE and PCE from 1 to 3 

feet bgs.  These soils are believed to be the primary source for VOCs in soil gas.  The majority of 

the property is covered with buildings, concrete sidewalks, or asphalt, with the exception of a 

small grassy area around the office building and the narrow landscaped areas in the eastern and 

southern parking lots.  Furthermore, the pavement of Grand Street and Tenbroeck Avenue 

directly abuts the paved portions of the site.  Therefore, given the shallow depth of VOCs in soil 

in the eastern parking lot, and the fact that the majority of the site is covered with an impervious 

surface, the VOCs appeared to have volatilized and migrated horizontally under this cap and into 

the utility corridors of the adjacent streets.   
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1.4.3 Indoor Air Investigations 

On April 29, 2003, ESC Engineering collected indoor air samples inside the main building in the 

office complex and in the space formerly leased by Scheffel Furniture. The soil gas samples 

were analyzed for TCE, PCE, and cis-1,2-DCE by EPA Method TO-15.  The indoor air sample 

locations are designated IA-1 and IA-2 on Figure 5.  These sample locations were selected to 

evaluate indoor air quality in the two areas of the main building that were routinely occupied.  

The Scheffel Furniture space was being used for furniture refinishing during the sampling 

activities, but has since been vacated. ESC Engineering completed the NYSDOH’s indoor air 

quality questionnaire for each sample location and inventoried the VOC-containing products 

stored in each space.  Products containing VOCs were recorded on the NYSDOH’s Household 

Products Inventory Form along with the VOC ingredients and the concentration of organic 

vapors detected near the lid of the containers, which were measured with a photoionization 

detector (PID).  Copies of the completed indoor air quality questionnaires are provided in the 

July 18, 2003, Indoor Air and Soil Gas Sampling Report.   

 The analytical results indicated the presence of TCE in sample IA-1 at a concentration of 

1.7 ppbv and in sample IA-2 at a concentration of 10 ppbv. Low levels of PCE and cis-1,2-DCE 

were also detected in the office complex (Table 3).  

In accordance with the proposed scope of work in ESC Engineering’s Indoor Air and Soil 

Gas Sampling Report, dated July 18, 2003, ESC Engineering collected 12 additional indoor air 

samples inside the main building and one outdoor air sample in August 2003.  The purpose of 

the additional sampling activities was to confirm the results from IA-1 and IA-2 and to evaluate 

the indoor air quality in the remainder of the main building.  In addition, indoor air samples were 

collected on the first floor (IA-6) and basement (IA-7) levels of the attached office building.  The 

additional indoor air sample locations are designated IA-3 through IA-16 on Figure 5.  ESC 

Engineering completed the NYSDOH’s indoor air quality questionnaire and household products 

inventory form for each sample location and used a PID to measure the organic vapor 

concentration near the lid of containers with VOC ingredients (forms provided in Enclosure C of 

the November 7, 2003, IRM work plan). 

 The analytical results from the additional indoor air samples indicated low levels of TCE 

in each sample at concentrations ranging from 3.3 ppbv to 48 ppbv.  PCE was detected in 13 

samples at concentrations from 1.3 ppbv to 9.7 ppbv and cis-1,2-DCE was detected in 11 
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samples at concentrations from 0.5 ppbv to 9.5 ppbv.  TCE was detected in the attached office 

building at concentrations of 18 ppbv on the first floor and 31 ppbv in the basement.  PCE was 

detected in the office building at 10 ppbv on the first floor and 6.9 ppbv in the basement.  Cis-

1,2-DCE was not detected in the office building.  TCE was the only compound detected in 

outdoor air sample OA-2 at a concentration of 0.77 ppbv.  A copy of the analytical results is 

presented in Enclosure D of the November 7, 2003, IRM work plan. 

 The concentration of TCE detected in the former Scheffel Furniture space (3.3 ppbv) and 

inside the main office complex (14 ppbv) in August 2003 were similar to the concentrations 

detected in these areas in April 2003.  The concentration of TCE detected in sample IA-4 (11 

ppbv), which was collected directly outside the office door, was similar to the concentration 

detected inside the office at sample IA-3 (14 ppbv).  These data suggest that the repeated 

opening and closing of the office door may result in a TCE concentration inside the office that is 

similar to the TCE level in the surrounding indoor air.  TCE was detected in the office bathroom 

at a concentration of 35 ppbv, which is higher than in the office area.  These data suggest that the 

bathroom’s isolated location may reduce mixing with the surrounding indoor air, or VOCs may 

be entering the bathroom along a potential seam between the floor slab and a below-grade sump 

in that room.  The sump reportedly collects sanitary waste before it is pumped overhead and out 

to the sanitary sewer.  The TCE concentrations detected in the remaining areas of the  main 

building are relatively homogenous (Figure 5). 
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2.0 Description of IRM Activities 

 

2.1 IRM Objectives and Components  

 The objectives of the IRMs at the site were identified in the IRM Work Plan and are 

summarized below: 

prevent the infiltration of soil gas containing VOCs into the attached office 

building   

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

remediate shallow soils (less than 6 feet bgs) in the eastern parking lot containing 

VOCs (primarily TCE and PCE) above the evaluation criteria 

collect and treat soil gas containing VOCs along the eastern and southern property 

lines and in the adjacent offsite areas 

address VOCs in soil gas under the former manufacturing building in the vicinity 

of the former metal finish and chemical storage area and the main office complex 

 

Presented below are the main components of the IRM activities that were implemented at 

the Huck manufacturing facility to achieve the objectives specified above:   

installed subsurface conveyance piping along the former finish and chemical 

storage area of the main building, adjacent to Grand Street, and along the 

southwestern property line 

installed soil vapor extraction (SVE) treatment equipment in the main 

manufacturing building 

conducted system start-up and operation and maintenance activities 

removed asbestos containing material from the office building basement 

installed a sub-slab depressurization system in the basement of the office building 

managed and disposed of waste materials generated during implementation of the 

IRM activities in accordance with applicable rules and regulations 

 

A detailed description of each of these IRM activities is presented below.  
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2.2 Soil Vapor Extraction System 

This section presents a detailed description of the SVE system installation activities.  

During implementation of the SVE system, the NYSDEC provided a field representative during 

most of the IRM activities and ESC Engineering provided full-time, engineering services to 

observe the work performed by Remediation Services Inc. (RSI) for substantial conformance 

with the NYSDEC and NYSDOH-approved IRM Work Plan.  RSI was the remedial contractor 

retained by ESC Engineering to implement the SVE IRM. 

ESC Engineering conducted the following activities during the installation of the SVE 

system: 

reviewed contractor submittals for adequacy relative to the requirements 

presented in the NYSDEC and NYSDOH-approved IRM Work Plan and 

NYSDEC-approved field changes 

• 

• 

• 

• 

• 

• 

• 

coordinated with Federal-Mogul, NYSDEC, and subcontractors, as detailed 

herein, regarding the IRM 

maintained detailed written records of the field activities performed by the 

contractor, including documentation of field conditions encountered 

observed the work performed by the contractor for the duration of the IRM for 

substantial conformance with the NYSDEC and NYSDOH-approved IRM Work 

Plan 

conducted air monitoring in accordance with the procedures and requirements set 

forth in ESC Engineering’s HASP 

characterized for offsite disposal the waste material generated during 

implementation of the IRM 

signed manifests on behalf of Federal-Mogul 

 

A description of the SVE IRM activities that were implemented at the site is detailed 

below. 

2.2.1 SVE System Piping Installation 

The piping layout for the SVE system was based on analytical results from previous soil 

gas, soil, and indoor air investigations, as well as best engineering judgement.  The targeted 
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treatment zone extends from beneath the pavement to approximately 6 feet bgs.  The 

unconsolidated sediments within the treatment zone consist of fine to medium grained sand.  In 

order to effectively treat this shallow zone and remove soil vapor from the site boundary and 

adjacent offsite areas, ESC Engineering installed the vapor extraction piping in trenches.  Figure 

6 presents the SVE system piping layout and estimated radius of influence of the horizontal 

extraction pipes.  The actual radius of influence observed during startup is discussed in Section 

3.1.1.   

The SVE system piping was divided into three horizontal extraction lines (i.e., Line 1, 

Line 2, and Line 3) with separate screened intervals.  Line 1 consists of approximately 120 feet 

of 6-inch inside-diameter (ID) screened polyvinyl chloride (PVC) pipe along the former finish 

and chemical storage area of the main building.  The purpose of Line 1 is to remediate shallow 

vadose zone soils in the eastern parking lot in excess of TAGM and collect and treat vapors 

containing VOCs that may be present beneath the former manufacturing building.  Line 2 

consists of approximately 200 feet of 6-inch ID screened PVC pipe installed along a portion of 

the eastern property line adjacent to Grand Street.  A portion of the piping was installed on a 45 

degree diagonal to avoid gas feed piping entering the property from Grand Street at the southern 

corner of the former finish and chemical storage area of the main manufacturing building.  This 

line addresses shallow soils in the parking area (shown in blue on Figure 6) and soil gas 

containing VOCs along Grand Street (both onsite and offsite).  Line 3 consists of approximately 

490 feet of 6-inch ID screened PVC installed along Grand Street and the southwestern property 

line where soil gas samples indicated elevated levels of VOCs.   

To provide flexibility in isolating portions of the extraction lines, valve boxes where 

installed at four locations as shown on Figure 6.  The first valve is located approximately 90 feet 

from the start of Line 2 screened pipe.  This valve allows the SVE system to extract more air 

along the first 90 feet of screened pipe, which corresponds to the area of shallow soil with VOC 

concentrations above TAGM.  The remaining three valves were installed along the Line 3 

screened pipe.  The first valve along Line 3 is located at the beginning of the screened interval to 

shut off Line 3.  The second valve along Line 3 was installed approximately 130 feet from the 

first valve.  This valve allows soil vapor to be extracted only from the first 130 feet of screened 

piping.  The third valve on Line 3 was installed at the 90 degree turn at the southeast corner of 

the property to isolate vapor extraction along Grand Street.   
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Figure 7 presents three as-built cross-sections of the extraction trench.  The top of the 

extraction pipes were installed a minimum of 3.5 feet bgs in most instances.  Some of the piping 

was locally installed at a shallower depth due to subsurface utilities.  Screened pipe located in 

the same trench as solid pipe was offset by installing the pipe below the invert of the solid pipe.  

This was done to minimize any potential restriction in horizontal airflow that may occur if the 

pipes were installed at the same invert elevation.  The slot size of the screen is 0.040-inch.  Each 

section of PVC pipe was glued together and placed in the trench.  A silica sand filter pack (U.S. 

Silica No. 2) was installed around the pipe in the trench to provide a secure bedding for the pipe 

and enhance air flow into the pipe.  A 0.25-inch diameter washed stone was installed between 

the silica sand pack and PVC pipe to prevent the infiltration of fine particulates into the pipe.  

Excavated soil was then placed back into the trench on top of the filter pack for treatment. A 

geomembrane cover was placed above the backfill to provide a seal between the underlying soil 

backfill and the overlying flowable fill.  Flowable fill (e.g., a mixture of cement, fly ash, and 

sand aggregate) was placed above the geomembrane as an additional low permeability layer to 

enhance the lateral vacuum influence of the trench, prevent short-circuiting to the atmosphere, 

and provide some structural integrity for vehicular traffic over the trenching.  Approximately 6-

inches of concrete was placed over the flowable fill to provide a restored surface.    

2.2.2 SVE Treatment Equipment Installation 

On completion of the pipe installation activities, the SVE treatment equipment was 

installed in a room of the main building (Figure 6).  Larger doorways were installed in the 

treatment room to facilitate installation of the treatment equipment.  Based on a hydraulic 

analysis detailed in the IRM Work Plan, two separate SVE systems were installed.  One blower 

unit was installed to provide system vacuum to Lines 1 and 2.  A second blower unit was 

installed for Line 3.  These two blowers are operating in parallel.  Further discussion of Lines 1 

and 2 in this report will be referred to as Zone 1, and Line 3 as Zone 2. 

To control the dynamic flow regime, various valving, filters, and treatment equipment 

were installed with each blower.  Air flow from Zone 1 contains dedicated inlet valves for Lines 

1 and 2.  A separate inlet valve was installed for Zone 2.  The process and instrumentation for 

both systems are essentially the same.  The only main difference is the size of the blowers, as 

discussed later in this section.  The extracted vapor stream is conveyed through an inlet air filter 

to remove particulates such as sand and grit.  The vapor stream is then conveyed through a 120-
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gallon separator to remove moisture.  Water removed from the vapor stream is pumped to a 300-

gallon polyethylene condensation tank by a set of float switches that actuate a water transfer 

pump.  The vapor stream is then treated with a 2,000-pound vapor phase granular activated 

carbon (GAC) unit.  The treated vapor stream is transferred through a second inlet air filter 

before entering a positive displacement blower.  The blower for Zone 1 is a 25 horsepower (HP) 

unit capable of 550 standard cubic feet per minute (scfm) at 8.5 inches of mercury (Hg) vacuum. 

The blower for Zone 2 is a 40 HP unit capable of 750 scfm at 9.5 Hg. Both units are constructed 

with discharge silencers to reduce noise. The exhaust from both blowers are combined and 

discharged to the atmosphere through a common PVC stack.  Both SVE systems include a 

dilution air filter/valve and vacuum relief valve in order to operate each blower at maximum 

efficiency.  

Both SVE systems have similar telemetry and instrumentation (vacuum gauges, air flow 

gauges, temperature gauges, air sample ports) that allow for automated operation (Figure 8). 

On/off sensors in the air/water separator automatically operate a water transfer pump that 

transfers collected condensate from the separator to the condensate storage tank.  A high level 

switch will shutdown the system to prevent this unit from overflowing (in case of transfer pump 

failure).  The condensate storage tank is also outfitted with a high level switch that will shut off 

both SVE systems if triggered (the volume of water in the tank hits the predetermined level of 

the high level switch).  Each blower is equipped with an internal amperage/volt sensor that will 

shut down the blower if the amperage draw exceeds a pre-set limit.  This device prevents motor 

overload on the blower.  Each SVE system also has a vacuum transmitter in the inlet air line 

located between the air/water separator and the GAC unit that will shutdown the blower in case 

of a low vacuum (see Figure 8).  A low vacuum would be indicative of a break in a pipe or 

connection causing loss of vacuum.  In addition to these alarm conditions, each SVE system is 

equipped with air flow rate meters and transmitters, vacuum indicators, pressure indicators, 

temperature gauges and transmitters, flow control valves, sample ports, and vacuum relief valves 

at the blower inlet.  Controls and inputs from the vacuum transmitters, air flow transmitters, 

water flow transmitter, and temperature transmitters interface with a EOS Research Ltd. Series 2 

plus master control panel.  Proview™ software is used to monitor the system operation remotely 

using a computer.  Some features that can be conducted remotely include the following: 

monitor the system sensors • 
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control equipment that are outputs on the control panel • 

• 

• 

change the way the system operates 

view and change the system setpoints and alarm levels 

An as-built process and instrumentation diagram detailing the SVE system is provided as Figure 

8. 

2.2.3 Waste Material Management 

 281.38 tons of soil were generated from the trenching activities and stockpiled onsite.  A 

composite soil sample was collected on December 18, 2003, to characterize the material for 

offsite disposal/treatment.  The soil sample was submitted to Severn Trent Laboratories in 

Newburgh, New York, for analysis of VOCs, semi-volatile organic compounds (SVOCs), 

polychlorinated biphenyls (PCBs), metals, pesticides, and herbicides by the Toxicity 

Characteristic Leaching Procedure (TCLP), total petroleum hydrocarbons (TPH), PCBs, 

ignitability, reactivity, corrosivity, and pH.  The analytical results from the characterization 

sample indicated non-detectable concentrations of VOCs, SVOCs, metals, PCBs, pesticides, 

herbicides, and TPH.  The soil pH was 7.69 standard units.  A copy of the analytical results are 

presented in Appendix A.  Based on the analytical results, the excavated soil was managed as a 

non-hazardous waste.  The excavated soil was transported to the City of Albany Landfill in 

Albany, New York for disposal as a non-hazardous waste.  Approximately 48 cubic yards of 

asphalt removed to facilitate excavation of the piping trench was transported to Blacktop 

Maintenance Corporation in Poughkeepsie, New York as a recyclable material.  Copies of non-

hazardous waste bill of ladings are provided in Appendix B. 

2.2.4 Site Restoration 

The surface of the soil vapor extraction trenches were restored by placing concrete level 

with the surrounding pavement or sidewalk along Grand Street.  Significant cracks that 

developed between the concrete and surrounding pavement/sidewalk were filled with asphalt 

material on June 1, 2004.  Remediation support areas and equipment staging areas mobilized to 

the site during the construction activities were removed.  Silica sand and washed stone was 

staged in front of the office building during the construction activities.  This area has been 

graded and seeded.    

2.2.5 Installation of Vapor and Vacuum Monitoring Points 
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ESC Engineering installed 12 vapor and vacuum monitoring points, designated VM-1 

through VM-12 on Figure 9, to measure vacuum influence and to allow the collection of soil gas 

samples. The vacuum and vapor monitoring points were installed by advancing a soil boring to a 

depth of approximately 6 feet using a drill rig equipped with 4.25-inch ID hollow-stem augers.  

The augers were withdrawn from the ground and the monitoring point was constructed in the 

open borehole.  The vapor monitoring points consist of a 6-inch-long, 0.5-inch diameter stainless 

steel wire mesh screen (0.0057 inch pore size) attached to a sufficient length of 0.25-inch ID 

Teflon tubing to reach the ground surface.  The screen and tubing were lowered to the bottom of 

the borehole and approximately 1 foot of quartz sand was placed around the screen.  An 

approximately one-foot-thick granular bentonite seal was placed on top of the sand pack and the 

bentonite was hydrated with potable water.  A vacuum monitoring point was installed on top of 

the bentonite seal at a depth of 4 feet bgs.  The vacuum monitoring point was constructed of one-

inch ID schedule 40 PVC casing and consisted of 2.5 feet of 0.01-inch machine-slotted PVC 

screen and 1.5 feet of solid PVC riser.  An approximately 1.75-foot-thick sand pack was placed 

around the well casing followed by a 0.75-foot-thick hydrated bentonite seal.   Each monitoring 

point was completed with a sand drain and a flush-mounted protective steel cover set in a 

concrete pad.  The construction details for the vacuum and vapor monitoring point is presented 

on Figure 7.  Boring logs for offsite vapor monitoring points VP-7 through VP-12 are presented 

in Appendix C.  Due to the large number of borings previously drilled onsite (i.e., over 70), no 

soil samples were collected for lithologic description during installation of vapor monitoring 

points VP-1 through VP-6 and, thus, no logs were prepared for these borings. 

 

2.3 Office Building Sub-Slab Depressurization System 

ESC Engineering contracted Air Quality and Environmental Services, LLC (AQES) to 

install a sub-slab depressurization system in the basement of the two-story brick office building 

to prevent the infiltration of soil gas.  As discussed above, ESC Engineering previously collected 

an indoor air sample in the basement of the structure in August 2003 for analysis of TCE, PCE, 

and cis-1,2-DCE.  The indoor air sample contained 31 ppbv of TCE and 6.9 ppbv of PCE.   

During installation of the sub-slab system, the NYSDEC provided a field representative 

during a portion of the work and ESC Engineering provided part-time engineering services to 

observe the work performed by AQES for substantial conformance with the NYSDEC and 
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NYSDOH-approved IRM Work Plan.  Services provided by ESC Engineering during the  

installation of the sub-slab depressurization system included the following: 

reviewed Contractor submittals for adequacy relative to the requirements 

presented in the NYSDEC and NYSDOH-approved IRM Work Plan and 

NYSDEC-approved field changes 

• 

• 

• 

• 

• 

• 

coordinated with Federal-Mogul, NYSDEC, and subcontractors, as detailed 

herein, regarding the IRM 

maintained detailed written records of the field activities performed by the 

Contractor, including documentation of field conditions encountered 

observed the work performed by the Contractor at key project milestones for 

substantial conformance with the NYSDEC and NYSDOH-approved IRM Work 

Plan 

conducted air monitoring in accordance with the procedures and requirements set 

forth in ESC Engineering’s HASP 

coordinated and subcontracted the removal of asbestos-containing material 

(ACM) before construction activities were initiated 

 

A description of the IRM activities associated with the installation of the sub-slab 

depressurization system at the site is detailed below. 

2.3.1 Asbestos Removal 

 During a pre-construction reconnaissance visit with AQES, suspected ACM were 

observed in the basement of the office building.  Before construction activities for the 

depressurization system could commence, the ACM was removed.  On February 4, 2004, 

Atlantic Testing Laboratories, Limited (ATL) performed a visual survey to identify asbestos-

containing building materials present on exposed surfaces (i.e., pipe insulation, floor tile and 

ceiling tile) within the office building.  The visual examination was limited to the pipe insulation 

in the basement, ceiling tiles on the second floor, and floor tiles on the first and second floors.  

Based on this survey, approximately 31 linear feet of asbestos-containing pipe insulation was 

identified in the basement of the office building.  This insulation exhibited localized damage 

from impact and/or excessive moisture.  In addition, there was evidence of potential ACM debris 
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in the immediate areas surrounding the damaged insulation.  Floor and ceiling tiles on the first 

and second floors were observed to be in good condition and no abatement of these materials 

was recommended or warranted. 

 Based on the results of this inspection, Lambert’s Asbestos Removal Service, Inc., was 

subcontracted by ESC Engineering to remove the asbestos-containing pipe insulation in the 

basement.  During the asbestos removal activities, ATL performed airborne sampling and 

analysis by phase contrast microscopy (PCM).  Air samples were obtained in accordance with 12 

New York Code of Rules and Regulations (NYCRR) 56-17.  PCM samples were sent to 

Envirologic of New York, Inc., a NYSDOH-approved laboratory.  The clearance criteria for all 

work areas was determined to be in compliance with 12 NYCRR 56-17.  A copy of the PCM air 

sampling and analysis report is provided in Appendix D.  Four hundred-twenty pounds of ACM 

were removed and disposed at Steuben County Landfill in Bath, New York, on March 15, 2004.  

A copy of the asbestos waste manifest is provided in Appendix B. 

2.3.2 Sub-Slab Depressurization System Installation 

On completion of the asbestos removal activities, AQES initiated construction of the sub-

slab depressurization system.  Nine below grade suction points were installed in the main 

basement area by removing the concrete slab, excavating sufficient soil to accommodate 

perforated sump basins, lining the excavation with filter fabric, installing the sump basin, 

backfilling around the basin with crushed stone, and restoring the concrete slab.  Manometers 

were installed on all nine suction points and the sub-membrane suction line in the crawl space of 

the basement.  A single blower fan (Spruce Environmental Technologies, Inc. RB400 inline fan) 

was installed on the single exhaust stack at the west side of the building.  The exhaust stack 

extends at least 2 feet above the eave line of the building.  At the completion of system 

installation, visible cracks and holes in the floor slab were sealed to improve the efficiency of the 

system.  As-built construction drawings for this system are provided in Appendix E.   

2.3.3 Waste Material Management 

Concrete and soil excavated to install the suction points were removed from the basement 

with a conveyor and placed in 25 U.S. Department of Transportation-authorized 55-gallon steel 

drums and staged onsite for characterization and offsite disposal.  ESC Engineering is currently 

coordinating the disposal of these materials with PSC Environmental Services and will include 

copies of the disposal documentation in a future bi-monthly progress report.     
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3.0 Operation and Maintenance 

 

3.1 Soil Vapor Extraction System 

 After installing the SVE system, start-up and testing activities were performed on 

February 18 through 20, 2004, before initiating full-scale (normal) operations.  A description of 

the start-up activities is presented below followed by a discussion of the operation and 

maintenance activities. 

3.1.1 System Start-Up  

 Each piece of equipment was tested and operated to verify that it functioned in 

accordance with the manufacturer’s design specifications.  Once each piece of equipment was 

inspected and operated satisfactorily, SVE system start-up activities were conducted.  Each 

blower was energized and set at a minimum vacuum by fully opening the air dilution valve on 

both systems.  The air dilution valve was slowly closed, increasing the vacuum from the 

extraction trenches.  The vacuum was increased incrementally to facilitate periodic inspection of 

the entire system to ensure proper operation.  Once both SVE systems were running at, or close 

to, the designed flow rates of 400 scfm and 612.5 scfm for Zone 1 and 2, respectively, 

measurements were obtained from both systems for flow, pressure, vacuum, and temperature. 

Table 4 presents a start-up monitoring log (PID readings, vacuum measurements, vacuum 

monitoring point measurements) for the initial days of system start-up.  After approximately one 

hour of operation, operating data (i.e., vacuums, flow rates) indicated that both SVE systems had 

nearly stabilized.  Influent PID readings were collected periodically from both Zones to monitor 

the influent VOC loading to each SVE system.  These samples were collected from sample ports 

located on the air/water separator before the GAC unit. The samples were collected on the 

vacuum side of the blower using a hand pump to fill a Tedlar bag.  A PID reading was collected 

by inserting the PID probe tip into a tube connected to the Tedlar bag and opening the valve of 

the Tedlar bag. 

 Initial vapor flow rates were 560 cfm for Zone 1 and 640 cfm for Zone 2, exceeding the 

design operation point of both systems (400 cfm for Zone 1 and 612.5 cfm for Zone 2).  Influent 

PID readings within the first hour of operation were 21.9 parts per million by volume (ppmv) 

and 21.4 ppmv from Zones 1 and 2, respectively.  This VOC loading is less than the system 

design influent total VOC loading of approximately 60 ppmv. Influent vapor samples were 
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collected from Zones 1 and 2 to verify the PID readings.  A result was not reported for the 

influent vapor sample collected from Zone 2 due to sampling equipment malfunction.  The 

influent vapor sample results from Zone 1 indicated total VOCs of 11.91 ppmv.  This result is 

approximately half the reading collected with the PID; however, the vapor sample was collected 

over an hour using a Summa canister as compared to an instantaneous reading from the PID.  

Average influent VOC concentrations most likely decreased over the span of that hour resulting 

in a lower total VOC concentration. 

 After approximately 3.5 hours, a round of vacuum measurements were collected from the 

vacuum monitoring locations shown on Figure 9.  All vacuum monitoring points located onsite 

indicated a vacuum (Table 4).  A slight vacuum was observed in only two of the six offsite 

vacuum monitoring points.  However, the development of a vacuum response in these 

monitoring points was expected to take longer to attain steady-state operation than the 

aboveground system.   

 Influent and effluent vapor samples were collected again after approximately 24 hours of 

system operation.  Total VOCs in the influent vapor sample collected from Zone 1 was 6 ppmv 

and 7.05 ppmv from Zone 2 (Table 5).  PID measurements collected from the influent of Zone 1 

and Zone 2 before collecting the Summa canister vapor samples were 8.6 ppmv and 8.7 ppmv, 

respectively, which represented a much better correlation between laboratory analytical data and 

PID field measurements than was observed earlier in the startup activities.  Influent VOC 

concentrations typically show an initial spike, followed by a rapid decline to a sustained 

contaminant concentration.  This condition is illustrated on Figure 10 presenting total influent 

VOC concentrations measured by a PID from Zones 1 and 2 over time.   

 The influent samples collected from both Zones 1 and 2 contained only cis-1,2-DCE, 

TCE, and PCE.  The effluent vapor sample collected from Zone 1 contained 0.268 ppmv total 

VOCs including cis-1,2-DCE, TCE, PCE, toluene, xylenes, and 1,1,2,2-tetrachloroethane (Table 

5).  Toluene, xylenes, and 1,1,2,2-tetrachloroethane are VOC compounds found in the material 

that lines the interior of the GAC vessel. The VOC removal efficiency of the GAC vessel for 

Zone 1 was approximately 97 percent.     

  During start-up operations, no condensate water was generated from the vapor stream.  

However, approximately 250 gallons of water was removed from the vapor stream during the 

first month of full-scale operation.  This was due to the infiltration of surface water into the 
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extraction trenches from large cracks/holes between the existing pavement and the restored 

concrete surface of the extraction trenches.  As discussed in Section 2.2.4, these cracks/holes 

were sealed with asphalt material to prevent surface water infiltration into the extraction 

trenches. 

 Initial start-up operations were completed by February 20, 2004.  Modifications to the 

SVE systems were conducted in March 2004 as discussed below. 

3.1.2 System Operation and Performance Monitoring 

On completing the start-up activities, both SVE systems were operated under full-scale 

conditions until March 5, 2004.  Both SVE systems were shut down to change out the screened PVC 

internals of the GAC units because excessive headloss appeared to be occurring through each of the 

GAC units.  On March 10, 2004, the SVE systems were turned back on after the screened PVC 

internals were replaced with larger screened internals.  The system was shut down again on March 

17, 2004, to replace the 4-inch ID PVC piping entering and exiting each GAC units with 6-inch 

diameter PVC pipe.  Installation of a larger diameter pipe decreased the overall system headloss and 

allowed the blowers to operate more efficiently.  The systems were turned on again on March 18, 

2004, and have been operating continuously to date.    

To verify that the system is operating satisfactorily, operation and maintenance (O&M) 

personnel will conduct monthly observations of the system. A system operation log sheet will be 

completed during each inspection event (Appendix F).  The following activities will be conducted as 

part of the system monitoring. 

• observe the blowers and listen for unusual sounds; also check to confirm that the 

blowers are properly secured to the floor 

• observe the air flow meters for proper operation by checking the instantaneous flow 

measurements; if the flow meters appear to be inoperable, clean the flow meter in 

accordance with manufacturers recommendations 

• record the vacuum readings for the following: 

- the influent before and after the inlet filters for both systems 

- the effluent of the air/water separator for both systems 

- the influent of each blower 

• record the effluent temperature from both blower units 

• collect influent and effluent PID readings from both systems 

ESC ENGINEERING OF NEW YORK, P.C. 
 



21 

• record the total gallons of water recovered from the air/water separators 

• observe the treatment building piping for signs of leaks. 

 

If system repairs and/or replacement of system components are necessary, O&M personnel 

will perform the appropriate system maintenance/repair. 

ESC Engineering will periodically collect influent and effluent air samples using Summa 

canisters to determine the influent loading on each system and the VOC removal efficiency of the 

GAC units.  These air samples are scheduled to be collected on a semi-annual basis.  In addition to 

collecting treatment system samples, air samples will be collected using Summa canisters from the 

vacuum monitoring points shown on Figure 9 on a semi-annual basis during the first year of 

operation.  This data will be used to determine the effectiveness of the system operation at meeting 

the remedial objectives for the site. The sampling schedule after the first year of operation will be 

determined based on the results of the first year of system operation. 

Figure 10 presents influent total VOC concentrations measured by a PID over time for each 

treatment Zone.  As shown on this figure, a rapid decline in influent VOC concentrations was 

observed after the first few days of system operation.  Both Zones appear to be reaching an 

asymptotic state within a couple weeks of operation.  Figure 11 presents the cumulative PCE, TCE, 

and cis-1,2-DCE removal of both Zones over time.  Based on the influent laboratory analytical data, 

by April 23, 2004, approximately 41 pounds of VOC mass has been removed from Zone 1 and 

approximately 31 pounds of VOC mass has been removed from Zone 2.   Cumulative VOC mass 

removed from each Zone will be provided to the NYSDEC in future bi-monthly progress reports.  

 

3.2 Office Building Sub-Slab Depressurization System 

After installing the sub-slab depressurization system, start-up and testing activities were 

performed on March 26, 2004, before initiating full-scale (normal) operations.  The start-up 

activities involved energizing the blower and then balancing the air flows and vacuums from each 

suction point using a portable flow meter and the manometers installed on the vertical pipes attached 

to each suction point.  Each of the nine suction pumps were balanced to a vacuum of 0.013 inches of 

water at 39.9 cfm.  The crawl space suction line was balanced to 0.06 inches of water at 85.5 cfm.  

The total system flow at startup was 443.7 cfm. 
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 To verify that the sub-slab system operates satisfactorily, O&M personnel will periodically 

conduct observations of the system. The following activities will be conducted as part of the system 

monitoring. 

observe the blower and verify that it is operational.  • 

• 

• 

record the vacuum from each manometer to ensure that similar vacuums are being 

applied to each suction point.  

observe the system piping for signs of leaks. 

 

If system repairs and/or replacement of system components are necessary, O&M personnel 

will perform the appropriate system maintenance/repair. 

 ESC Engineering collected indoor air samples from the basement and first floor of the office 

building on April 23, 2004, to confirm that the sub-slab depressurization system is operating 

satisfactorily.  In addition, two concurrent outdoor air samples were collected to establish VOC 

concentrations in the ambient air.  The indoor air samples collected from the basement and first floor 

of the office building contained TCE at concentrations of 0.91 ppbv and 0.73 ppbv, respectively.  

The TCE levels in both samples are below the New York State Department of Health’s 75th 

percentile value for background indoor air of <1 ppbv.  The two concurrent outdoor air contained 1.7 

ppbv and 3 ppbv of TCE.  The results from the office building indicate that the sub-slab system is 

effectively controlling vapor intrusion.  The analytical results for the indoor and outdoor air samples 

were submitted to the NYSDEC in the June 2004 bi-monthly report.  
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4.0 Engineering Certification 

 
ENGINEER’S CERTIFICATION 

 
HUCK MANUFACTURING FACILITY 

KINGSTON, NEW YORK 
INTERIM REMEDIAL MEASURES 

 

I, Todd M. Musterait, P.E., hereby certify, as a Professional Engineer registered in the State of New 

York, that based on ESC Engineering of New York, P.C.’s observation of the IRM activities 

conducted by the remedial contractors, Remediation Services, Inc. and Air Quality and 

Environmental Services, LLC, the IRM activities were completed in substantial conformance with 

the requirements presented in the following documents and/or approved field changes detailed in 

this IRM Summary Report: 

• Voluntary Cleanup Agreement (VCA), Index Number:  A3-0372-9807, February 6, 2002  

• NYSDEC and NYSDOH-approved IRM Work Plan (ESC Engineering, 2003).   

 

 

 

             

Todd M. Musterait, P.E.      Date 

New York State P.E. No. 076923 

 

ESC Engineering of New York, P.C. 
9 Albany Street 
Cazenovia, New York  13035 
(315) 655-3900 
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