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1.0

Introduction and Background

Keystone Material Testing (KMT) (formerly ENVIRO TESTING) was retained by
Antea Group (formerly Delta Env.) to determine the feasibility of installing Active Soil
Depressurization (ASD) systems to preemptively mitigate soil vapor intrusion at the
former Champion Product Facility, now occupied by American Classic Outfitters (ACO)
at 200 North Main Street, Perry, New York.
KMT’s services include remedial diagnostics investigation and development of written
plans and specifications for the installation of the three ASD systems. The proposed
ASD systems have been preliminarily designed to create a negative pressure field
(relative to typical building pressures at the time of diagnostic testing) under the slab of
three separate building footprint areas so that any sub-slab vapors in these areas will be
unlikely to migrate upwards into the building under reasonably anticipated building
conditions. Once up and running, these ASD’s will be evaluated to determine the level of
success.
The reasons to mitigate this structure were based on the results of previous indoor air and
sub-slab vapor tests conducted by Antea Group. Identified on site were chlorinated and
non-chlorinated solvents. Vapors were identified which exceed New York State
Department of Health (NYSDOH) decision matrix recommended action levels for
monitoring and/or mitigation.
KMT’s ASD design consists of the following specifications and diagrams that provide
details for construction of the proposed ASD systems. If installed, operated and
maintained per specifications, the ASD systems should be able to maintain negative subslab pressure under reasonably anticipated conditions and prevent upward migration of
any possible sub-slab vapors in the preemptively mitigated areas of the building.
2.0

Building Features

The building in question is a one-story industrial facility with an open floor plan
production area (with mezzanine areas) and an attached office area. The structure is
estimated to be approximately 50 years old and total approximately 120,000 sq. ft. of
occupied/in use floor slab area.
3.0

Diagnostic Findings

In order to determine blower requirements and suction point spacing for depressurizing
the soil, sub-slab soil permeability tests were performed on February 4, 2011. Diagnostic
testing was performed in three separate slab areas of the structure which are being
impacted by soil vapors. Three slab areas were identified by Mark Schumacher, Senior
Project Manager with Antea Group. The mitigation areas are identified in Appendix A,
Figures 1-4 “Mitigation Areas SS-3, SS-4 and SS-5” and total approximately 12, 000 sq.
ft. of floor space.

The diagnostic testing required drilling suction holes through the slab areas in the general
vicinity of proposed suction point locations. A performance evaluated 6.5 hp shop
vacuum was used to draw air from the suction holes. Smaller test holes were drilled
through the slabs at various locations around the suction holes (See Appendix A –
Figures 2-4). Vacuum levels/measurements were conducted at each test hole location
and are shown in Appendix B, Table 1.
4.0

General System Design Information

4.1

Pressure Field Extension Determination

Pressure fields were determined by evaluating the results of the pressure field testing.
The objective of the ASD systems is to create a vacuum field of at least -.0.004 inches of
water column (W.C.) under the slab in all areas being mitigated. The three mitigation
areas provided the following information:
Mitigation Area SS-3
At the two suction hole locations installed in mitigation Area SS-3, the sub-slab fill
material appeared to be settled, loose dirt material which resulted in a low vacuum high
air volume pressure field. Based on the results of the vacuum pressure tests, the radius of
influence of mitigation system suction points using low vacuum high volume blower fans
is estimated to be up to 40 Lf and greater. (i.e., the distance over which a negative
pressure of at least 0.004 in W. C. is expected). (See Appendix A-Figures 1-4 and
Appendix B-Table 1 for results of all mitigation areas). Area SS-3 was filled with stored
items which would have to be moved before the ASD system is installed. An additional
suction point will be added adjacent to the Compactor Room to allow for drainage and
proper exterior fan mounting.
Mitigation Area SS-4
Communication results in Area SS-4 were non-existent at three diagnostic test hole
locations due to presumed tight soils and large open slab expansion joints. Expansion
joints were spaced at 15’ x 20’ intervals (300 sq. ft.) and smoke testing verified loss of
vacuum pressure at most all joints. Storage shelving in this area will need to be removed
so slab sealing can be performed prior to installing the ASD. Due to the square foot size
of Area SS-4, we estimate two vacuum points will be needed. A high suction fan may be
needed for this area.
Mitigation Area SS-5
At the three vacuum test hole locations installed in Area SS-5, the sub-slab soils appeared
to be a combination of wet sand/clay material which resulted in moderate vacuum
readings out to a distance of approximately 20’ to 25’. Leaking wall/floor joints and an
open pit will need to be addressed as part of the ASD install.

4.2

Blower Selection and Suction Point Locations

The blowers (i.e., suction fans) and suction point locations for this diagnostic study have
been selected and specified based on mitigation areas selected by Antea Group’s previous
June 8, 2007 “Baseline Soil Vapor Intrusion Report” for the facility. The design
objective is to create a negative pressure field below slab with a minimum performance
of -0.004” W.C. Pressure field predictions are on the conservative side and will be
adjusted to accommodate anticipated field installation conditions. For example, when
removing one cubic foot of soil under the slab the pressure can drop 20% to 40% and the
volume of air movement may also increase 20% to 40%. The blower fans selected for
this work plan are the FanTech HP220, capable of moving 344 cfm of air at 0” of W.C.
and the Radon Away GP501, capable of moving air under tight soil conditions. Please
note that vacuum test results are unknown in mitigation area SS-4 and tight soils in this
area may require a specialized Radon Away high suction fan (HS-5000). (See Appendix
D, Blower Specifications).
5.0

General Installation Requirements

All mitigation system components will be installed to facilitate servicing, maintenance
and repair or replacement of other equipment components in or outside the building.
Where mounting heights are not detailed or dimensions not given, system materials and
equipment are to be installed to provide the maximum headroom or side clearance as is
possible. All systems, materials and equipment will be installed, level, plumb, parallel or
perpendicular to other building systems and components unless otherwise specified.
Some horizontal piping runs will be installed with minimal slope back to suction points,
for moisture drainage.
KMT will take every reasonable precaution to avoid any damage to existing utilities
located anywhere in the building or those located in or below the slab floor. Detailed
blueprints indicating utility piping in or under the slab are not available. Undocumented
sub-slab utilities may alter the scope of work.
KMT will seal all penetrations through the floor and walls which are impacted by the
ASD. There will be no placement of piping or conduit that would inhibit intended use of
any areas. There will be no roof penetrations.
KMT will ensure that any foreign materials are not left or drawn into the vapor system
piping or fans which might at a later period interfere with or in any way impair the vapor
system performance.
The entire system will have UL or equivalent ratings for both individual components and
the entire system as applicable.

6.0

System Materials
Vapor Vent Piping
3” PVC schedule 40 pipe and fittings (ASTM D-2665)
PVC cement primer will comply with ASTM F-656
PVC cement adhesive will comply with ASTM D-2564
Piping Supports
3” Hanging Pipe Supports
Swivel ring or standard bolt type clevis
Adjustable band hanger
Double Drop in Anchors
½” threaded rod
Assorted bolts, nuts & washers
3” Pipe Secured to Concrete Floor or Wall
Slotted Conduit Channel
Conduit Clamps
½” Wedge Anchors
Assorted bolts, nuts and washers
Hilti is a suggested manufacture of fastening products.
Vapor Blowers
FanTech HP220
Radon Away GP501
Radon Away HS5000
3” to 6” black rubber boots with stainless steel hose clamps
3” to 3” black rubber boots with stainless steel hose clamps
Sealing Materials
Urethane sealant will comply with Federal Specification TT-S-00230C,
subject to compliance with Contract requirements.
Mameco, Inc. (Vulkem)
Fire Protection
Mineral Wool
3” Fire Collars
Fire stopping Caulk (Hilti)
Visual Pressure Indicator Light Indicator Panel
U-Tube Manometers

7.0

Suction Hole Installation

A total of eight suction points are proposed with this work plan. See Appendix A,
Figures 2-4 for the locations of suction points and mitigation piping.
To enhance the vacuum field distribution and limit any disruption to building use, each of
the eight (8) suction points will be located near foundation walls, partition walls and/or
columns. The specific location of each suction hole will be agreed upon by KMT and the
building Owner’s representative prior to installation. Each suction hole will be cut
approximately five inches in diameter. KMT will follow the procedures listed in Section
5.0 to minimize damaging any sub slab utilities.
KMT will remove a minimum of one cubic foot of sub slab material from each suction
hole. Soil removed by KMT will be staged in an agreed upon area on site, for off-site
disposal by the owner. Primary suction points will consist of 3” PVC Schedule 40 pipe
and will be installed so that they are flush with the bottom of the concrete slab in each
suction hole. The pipe will be secured above the suction hole with a pipe clamp attached
to an adjacent wall or overhead ceiling/truss to ensure the pipe cannot slip down into the
suction pit. The pipe will be sealed into each suction hole by inserting backer rod
material of sufficient size to compress between the pipe and the concrete floor. Gungrade urethane caulking or mortar mix will be installed on top of the backer rod.
Suction points that are near foundation walls or columns will be installed just off the
foundation/column pad. The edge of the foundation column pad can be located by
drilling a 5/8” hole through the floor slab in fixed intervals until it is determined that the
drill bit is not impacting the foundation/column pad.
8.0

PVC Pipe Installation

All horizontal pipe runs between the fans and the first suction holes will be installed with
1 inch slope back to a suction hole for each ten feet of horizontal pipe run. All vertical
pipe runs will be installed plumb. All horizontal runs after the first suction hole may be
run level. However, in no case will the piping be installed so as to create a possible water
trap in the piping.
The PVC pipe will be supported at least every six feet of horizontal run and at least every
eight feet of vertical run. All horizontal pipe runs will have a support with an appropriate
device within two feet of each fitting and a maximum distance between supports of eight
feet as per BOCA National Plumbing Code. The ceiling supporting devices will be a ½inch all thread rod to structural members capable of providing the necessary support.
Conduit channel with pipe clamps can also be used to support pipe routed along the
ceiling or walls. Pipe cannot be supported by other building piping or ducts. Swivel ring
or standard bolt-type clevis will be used to support pipe.

There may be a need to balance air flow and equalize the distribution vacuum throughout
multiple suction points from a single blower. Inline three-inch gate valves will be
installed in each riser pipe of the multiple suction point-single blower system. To
minimize tampering they should be installed as high as possible. The exact location is at
the discretion of KMT. KMT will work with the building owner to ensure that pipe runs
do not interfere with current or anticipated future building operations.
Locations of suction pits will be as close as possible to their designed locations indicated
by diagnostic and performance testing; otherwise, it may not be possible to meet the
differential pressure criterion at all locations over the slabs to be mitigated.
9.0

Blower Installation and Start Up

There will be three exterior wall mounted blowers as part of this proposal. Mounting
configuration for the blowers will be determined in the field by KMT.
It is the responsibility of the owner to provide access to all work areas for pipe routing
and blower fan mounting.
The blowers were specified based on diagnostic vacuum testing and presumed air flow.
When soil is removed from the suction points, solution channels that were not detected
during the diagnostic phase are sometimes discovered. This can result in greater than
expected airflow and decreased static vacuum. After the suction points have been sealed
and the riser pipes have been joined together into the ASD systems, KMT will field test
the systems using the specified blowers. If the systems are yielding a greater than
anticipated volume of soil gas, the blowers will be changed to a different blower with a
different RPM in an appropriate performance range.
Blower exhausts will meet all USEPA technical guidance documents for active soil
depressurization systems.
10.0

Roof Penetrations

Building penetration pipe routing has been preliminarily proposed at this time and is
shown in Appendix A, Figures 2-4. PVC pipe runs throughout the structure will be
installed in the least obtrusive areas possible. It is anticipated that upper exterior wall
areas will be used for blower fan mounting and discharge pipe routing. No roof
penetrations will be required with this project.
11.0

Sealing

Most of the visible floor slabs are concrete with expansion joints, cracking and utility
penetrations. Any slab areas which will short circuit sub-slab vacuum must be sealed.
Mitigation Area SS-4 expansion joints must be sealed and will require dismantling of
existing storage shelving to allow access to all joints. It is the responsibility of the owner
to provide access for sealing.

11.1

Slab Cracks and Joint Sealing

Sealing slab openings is an important component of the mitigation. Any visible
expansion joints or slab cracks in the areas being mitigated that have a 1/16 inch or
greater opening will be sealed as needed. Any cracks to be sealed will first be cleaned
and vacuumed to prepare them for the installation of gun-grade or flowable urethane
caulk sealant. Cracks or open expansion joints in the concrete floor will be sealed by
applying a bead of urethane caulk on top of the joint. If gun-grade caulk is utilized, it
will be mechanically pressed down into the crack in order to maximize its seal. Any
openings into the slab, such as may occur around conduit pipe penetrations through the
slab will be cleaned and sealed with gun-grade or flowable urethane caulk. These include
any perimeter expansion joints, the control joints around the column supports and the saw
cut control joints between the columns themselves. Larger openings may require the use
of backer rod foam to provide support for urethane sealants. Urethane sealants should be
permitted seventy-two hours to cure before resuming foot traffic.
12.0

Blower Wiring

There appears to be adequate electrical panel capacity in the various electrical panels for
the blowers specified in this ASD plan. A dedicated breaker should be used for the ASD
blowers. This will prevent the blowers from being shut off when a circuit is powered
down for an unrelated function. Based on the blower amperage requirements, an
Electrical Contractor will be able to determine the load for each circuit. The breaker will
be labeled with the blower number that corresponds with the blower number on the print.
The Owner’s Electrical Contractor will be responsible for obtaining all electrical permits
and final hook-up of the blowers to interior electrical panels. KMT will provide
electrical hook up of the fan and provide conduit and wiring to the nearest electrical
panel. When wiring the blowers, KMT will use properly rated flexible conduit from each
switch box to the blowers. Wiring from the switch box to the blower will be approved
individual 12 gauge wire. Wiring specifications can be found in Appendix D, Blower
Fan Specifications.
13.0

Static Vacuum Indicator

U-tube manometers will be installed on each suction point to indicate the static vacuum
generated by the ASD systems. The U-tubes for the ASD systems will be attached
directly to riser pipes no higher than eye level. If Mitigation Area SS-4 requires an HS5000 high suction fan, high vacuum magnehelic’s will be used as vacuum gauges.
14.0

Fire Protection

PVC Pipes that penetrate non-compromised fire-rated walls or ceilings (and that are not
completely enclosed behind a 5/8 inch sheetrock) will be protected using intumescent fire
collars and fire-rated caulk.

15.0

System Labeling

Labels will be installed at the disconnect switch next to each fan that says “Soil Gas
Reduction System, Do Not Alter.” The electrical circuit at the panel that is used to
control each fan will be labeled as “Active Soil Depressurization System”. At least every
20 feet of exposed contaminant vent pipe length will have a label that reads “Soil Gas
Flow” attached to the pipe. All labels will be readable from three feet away.
KMT’s name and telephone number will be affixed on each vapor mitigation system.
16.0

Permits

It is the responsibility of the owner’s electrical contractor to secure any electrical permits
related to the installation of the vapor mitigation system. KMT will assume
responsibility for investigating the need of any additional municipal permits.
The building owner will be responsible for building access for the municipal building
inspectors or any other jurisdictional authority to inspect the relevant components of the
ASD systems if required.
17.0

Warranties

KMT will Warranty all system components and workmanship for a period of one year
from the date of system commissioning. The owner will not incur any cost for warranty
work done during this period.
Repairing system damage done by others is not included in the warranty.
18.0

Final Project Report

KMT will measure the pressure field extensions beneath the sub-slab areas created by the
ASD systems with a digital micro-manometer capable of reading down to 0.0001 inches
water column. Additional test holes will be drilled as needed to verify vacuum levels at
varying distances from suction points in each proposed mitigation slab area providing the
footing or utilities do not interfere with the hole and the area can be accessed. KMT will
adjust the gate valves in the systems riser pipes to facilitate maximum vacuum
distribution. Static vacuum measurements for the system will be recorded. All vacuum
measurements will be measured in inches of water column. This will verify the design
objective of creating a 0.004” W.C. negative field.

KMT will prepare a final report summarizing remedial activities. The report will include
a summary of remedial activities, as-built drawings, blower and system performance
tables, photo-documentation and equipment warranties.
The as-built drawing will include: the specific locations of the blowers, including
manufacture, model and amperage draw, and the locations of piping and connected
suction points. The electrical panel location and breaker number will also be noted for
the blowers. The location of all low pressure gauges will also be on the drawing. The
title block will include the name of the vapor mitigation contractor and final system
installation date.
Photo documentation will include at least one example of each blower type, the U-tube
manometer, system labels, suction points, relevant sealing, fire stopping, roof
penetrations, post-mitigation vacuum testing and pictures thought to be important by the
Owner or the mitigation contractor.
Warranties and Submittals will include: all blower warranties, performance and wiring
information.
A copy of the final report will be maintained by KMT and the Owner.
19.0

Submittals

The Contract will provide 3 copies of submittals to Owner or designated representative.
Pre Work Submittals

Copy of N.E.H.A. Radon Proficiency Radon Mitigation
Certification
Blower Fan Cut Sheets

Post Work Submittals

As-built drawings
Final project report

Table 1
Sub-Slab Diagnostic Test Data
February 4, 2011
200 N. Main Street, Perry, NY
Mitigation
Area
SS-3

Suction
Device

Suction Point
Test Hole #

Static Vacuum
Inches W. C.

Distance/Direction
to Test Hole

Vacuum Reading
Inches W. C.

Shop Vac

#1
#1

15

10’ SSW
20’ SSW

-0.160
-0.019

#1

20’ NNW

-0.010

#1

33’ NNW

-0.003

#1

25’ NNE

-0.017

#1
#1
#2

25’ ESE
40’ ESE
20’ ESE

-0.015
-0.004
-0.018

15

Comments

•
•

Settled soils
Excellent communication over entire
mitigation area

•

3rd Suction point to be added as drain hole
to accommodate fan location

•
•
•

Expansion joint every 15’ by 20’
All expansion joints leaking vacuum air
Shelving will need to be dismantled to
seal all joints

•

Tight soils expected and may require high
suction fan

•

Wet sandy clay soils encountered
leaking joint along rest rooms

•

3rd point needed to put office area under
vacuum
Open sump pit leaking air and needs
sealing

SS-4
Shop Vac

#1
#1

31

10’ NNW
10’ N

-0.000
-0.000

#2

30

3’ N

-0.002

#2

10’ N

-0.000

#2

10’ W

-0.000

#3

30

25’ SSW

-0.000

#1
#1
#1

24

28’ S
15’ SSW
28’ SSW

-0.006
-0.045
-0.001

30’ W

-0.001

20

15’ N

-0.190

36

25’ N
29’ NNW
37’ W
29’ SSW
8’ W

-0.006
-0.009
-0.009
-0.016
-0.446

SS-5
Shop Vac

#1
#2
#2
#2
#2
#2
#3

•

KEYSTONE MATERIAL TESTING, LLC
MBE Certified

INSPECTION PHOTOS
Property Address: Champion Products Facility, 200 North Main Street, Perry, NY 14530
Inspection Date: February 2011

Photo 1 is a typical view of the interior
production area of the Champion
Products Facility.

Photo 2 is a typical view of an
installation of a vacuum diagnostic test
hole.

Photo 3 is a typical view of vacuum
testing with a shop vac and magnahelic
pressure gauge.

Photo 4 is a typical view of performance
of diagnostic vacuum measurement
utilizing a digital micro-manometer.

Photo 5 shows typical floor slab
expansion joints which need sealing.

Photo 6 shows an existing exterior point
sump pit that needs sealing.

Photo 7 is a typical view of mitigation
area 4 showing shelving which needs to
be dismantled for floor slab sealing.

Photo 8 is a typical view of mitigation
area 5.

Photo 9 is a typical view of mitigation
area 3 showing stored materials which
need to be moved prior to ASD install.
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INSPECTION PHOTOS (continued)
Property Address: Champion Products Facility, 200 North Main Street, Perry, NY 14530
Inspection Date: February 2011

Photo 10 is a typical exterior wall
view where ASD blowers will be
installed.
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