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Interim Remedial Measure (IRM) Work Plan 

For the Installation of a Sub-Slab Vapor Mitigation System 

Carlson Park, Rochester, NY 

 

1. Introduction/Background 
 

Carlson Park, LLC is pleased to submit this work plan for the installation of a sub-slab vapor 

mitigation system as a non-emergency Interim Remedial Measure (IRM) for the Carlson Park 

Facility in Rochester, New York.  The installation of such a system as a non-emergency IRM 

has been agreed upon in concept between the New York State Department of Environmental 

Conservation (NYSDEC), the New York State Department of Health (NYSDOH), and the 

Monroe County Health Department (MCHD).  Accordingly, no evaluation of remedial 

alternatives is provided with this work plan.   

 

The implementation of this IRM is being proposed as a preemptive precautionary measure to 

control the potential migration of possible vapors which may be present beneath any of the 

facility building slabs.  The desire to initiate this precautionary measure is in response to recent 

findings of dissolved volatile organic compounds (VOCs) found to be present in shallow 

groundwater outside and adjacent to several of the facility buildings, and beneath the outer 

edge of a truck loading bay, along with observed declining concentrations of dissolved VOCs 

in sump water below Building 10.  

 

The subject vapor mitigation system will consist of multiple independent active sub-slab 

depressurization (SSD) points to initially be installed at approximately 34 locations within the 

subject Site buildings.  The purpose of each SSD is to maintain a negative pressure below a 

designated portion of the slab relative to the air pressure above the slab.  This work plan 

presents the design, installation and testing, and monitoring of the proposed system.  
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2. Site Description  

 

The subject Site is located along Carlson Road in Rochester, New York.  Figure 1 presents a 

site location map.  The site consists of approximately 39 acres, of which about 35 acres are 

improved with the former manufacturing buildings (Site buildings), access roads, and parking 

areas.  The “footprint” of the Site buildings occupies a total area of approximately 600,000 

square feet, with about an additional 200,000 square feet of 2nd floor space.  The Site is 

currently being utilized by several tenants whose operations include office space, commercial 

distribution, warehousing, and light industrial uses.  A majority of the areas adjacent to the Site 

buildings are paved parking lot areas, with the remainder of the property being landscaped or 

grass areas.  The Site is bounded by a residential area along Hampden Street to the east (i.e., 

east of Carlson Road and a parking lot), railroad tracks to the south, commercial/industrial 

facilities to the west, and the Channel 8 WROC News Office and Humboldt Road to the north.   

 

3. Summary of Remedial Investigation Work 

 

A remedial investigation (RI) is currently ongoing at the Site as part of Voluntary Cleanup 

Program (i.e., NYSDEC VCP Number V00514-8).  RI work has been conducted by S2C2 Inc. 

of Raritan, NJ and GeoQuest Environmental, Inc. of Rochester, NY, in accordance with a RI 

work plan dated October 2004.  Monthly progress reports summarizing work completed as part 

of the RI have been prepared for the period starting June 2005.  RI work conducted to date 

includes the following: 

 

• Horizontal and vertical delineation of Volatile Organic Compounds (VOCs) in 
groundwater within the shallow unconsolidated aquifer; 

 
• Horizontal and vertical delineation of ash fill located in the western portion of the 

site; 
 

• Horizontal and vertical delineation of Light Non-Aqueous Phase Liquids (LNAPL) 
in a limited area just west of the facility; and 

 
• Characterization and delineation of overall soil quality impacts at the site.  
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Figure 1
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As mentioned above, the primary reason for proposing the implementation of this 

precautionary IRM is in response to the recent finding of two VOC source areas which have 

resulted in the formation of two distinct dissolved VOC plumes in shallow groundwater at the 

Site.  Such source areas are believed to be associated with past historic manufacturing 

operations previously conducted at the Site.  [Specific information pertaining to observed 

groundwater quality conditions, including specific sampling locations and analytical results 

have previously been provided with monthly progress reports and have not been included 

herein.]  The primary VOCs associated with these plumes are trichloroethene (TCE) and 

associated breakdown products.  In general, one of the plumes originates in the southwestern 

portion of the property beneath a parking area, and former fill area.  This plume is migrating in 

a northeasterly direction towards the facility in the vicinity of Buildings 1, 2, 3, 5, and 7.  The 

second plume originates from a very limited source area situated beneath the outer edge of a 

loading bay in Building 2.  This plume initially migrates from the outer edge of Building 2 and 

extends towards the northeast below a parking area.  The plume then appears to change 

direction to a more north-northwesterly flow, towards the general vicinity of the sump beneath 

Building 10. 

   

4. IRM Goals and Objectives 

 
The goal of the subject preemptive precautionary sub-slab vapor mitigation IRM is to eliminate 

or reduce, to the extent practical, possible vapor intrusion pathways and/or unfavorable 

pressure differentials which may otherwise allow potential sub-slab vapors to enter existing 

buildings.  This objective will primarily be achieved through the installation of multiple 

independent active SSD points.  In selected occupied areas, the maintenance of favorable 

pressure differentials will be augmented by creating positive indoor pressure with the use of 

treated outdoor air.  In this way, a combination of sub-slab depressurization used in conjunction 

with selected indoor pressurization will help assure that the desired goals and objectives of this 

program are achieved and maintained.   
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5. IRM Design 

 
The following section describes the key design components of the proposed vapor mitigation 

system to be installed as part of this IRM.  The proposed system will consist of the initial 

installation of approximately 34 individual SSD units.  Such SSD units will be designed and 

installed as permanent, integral additions to the existing buildings.  The SSD units will be the 

type typically used in radon mitigation in accordance with the standards previously detailed in 

the US Environmental Protection Agency (EPA) 402-R-93-078 Radon Mitigation Standards 

(revised April 1994) and as currently provided in EPA 402-K-03-007 (May 2006), and the final 

New York State DOH Guidance for Evaluating Soil Vapor Intrusion in the State of New York 

(October 2006).  In addition to following the guidance documents listed above, all components 

of the SSD units will be installed in compliance with the applicable mechanical, electrical, 

building, plumbing, energy and fire prevention codes, standards, and regulations of the local 

jurisdiction.   

 

5.1 Sub-slab Depressurization Unit Placement 

 
The placement of proposed SSD units will be based upon the following criteria:   

 

• Existing and future use of buildings; 

• Estimated radius of influence (ROI) of each point; 

• Size of individual slabs; and  

• Access 

 

Limited pre-design sub-slab air communication tests were completed beneath Buildings 4 and 7 

by Mitigation Tech (of Brockport, NY) in April 2006.  These tests were performed to help 

assess the appropriateness of implementing a sub-slab depressurization system to control 

potential soil vapor intrusion at this facility.  The tests were conducted by applying a known 

vacuum to test points and measuring the resulting differential pressure at various neighboring 

points.  Although results from these tests showed some variation in sub-slab conditions, the 

general overall conclusion from these tests is that SSD is a viable strategy for mitigating 

potential vapor intrusion at this facility. 



 8

Information obtained from these limited pre-design sub-slab air communication tests was used 

to project a potential coverage area of up to approximately 20,000 square feet for each SSD 

unit.  [Appendix A provides a brief description, and findings, of the limited pre-design sub-slab 

air communication tests that were conducted at the Site.]  The estimated average SSD coverage 

area was then used to help establish the number of proposed SSD units to be installed beneath 

each building slab (i.e., footer area).  Accordingly, based upon the above criteria, at least one 

SSD unit will initially be placed in each enclosed footer area.  In addition to the minimum 

placement of a single SSD unit within each footer area, additional SSD units will be installed in 

larger areas and/or in areas currently being used as office space by tenants in order to help 

insure that favorable pressure differentials are achieved.  The actual placement of the SSD units 

will be subject to structural conditions and interior access considerations at the time of 

installation.  Table 1 presents a summary of the currently proposed number of SSD units to be 

placed within each enclosed footer slab area.   

 

Table 1 

Number of Proposed SSD Units by Footer Area 

 

   Building Footer Area  # of Proposed SSD Units 
1  3 
2W    1 
2C    2 
2E    1 
3W    1 
3C    2 
3E    1 
4W    1 
4C    2 
4E    1 
5 3 
6 1 
7 4 
8W    2 
8C    3 
9    2 
10A    1 
10B    1 
10C    2 

 Totals   19    34 
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The approximate boundaries of each identified discrete enclosed footer area, along with a 

visual depiction of the number of SSD units to initially be placed within each area, are shown 

on Figure 2.  It should be noted that the actual placement of SSD units will be finalized in the 

field.  It should also be noted that additional SSD units may be added in the future as part of a 

final system design if deemed necessary and/or appropriate. 

 

5.2 Slab Preparation 

 
Prior to installing SSD units, any exposed portions of the sub-slab will be inspected for 

potential weaknesses (e.g. cracks, joints, penetrations, etc.).  All accessible weaknesses 

identified as having a potential to influence sub-slab depressurization will be sealed using 

urethane sealant.  Large penetrations will be filled with concrete and sealed with urethane 

sealant.  Openings or cracks that exist where the slab meets the foundation wall (floor-wall 

joint), will be sealed with urethane caulk or equivalent material.  When the opening or channel 

is greater than 0.50 inches in width, a foam backer rod or other comparable filler material will 

be inserted into the channel before application of the sealant.     

 

Any open areas where exposed soil may be present (other than within utility tunnels), a sub- 

membrane depressurization system may be installed.  The membrane will be constructed using 

a minimum of 6 mil (3 mil cross-laminated) of polyethylene or equivalent flexible material in 

areas with little foot traffic.  Heavier gauge sheeting (i.e., 45 mil EPDM membrane) may be 

used in areas with heavy foot traffic, that are used for storage, or if frequent entry is required 

for maintenance of utilities. 

5.2.1   Utility Tunnel Preparation 

Utility tunnels with earthen floors are present around the basement of Buildings 10A, 10B, and 

10C, and under a portion of the western edge of the facility.  Rather than trying to seal the 

earthen floors within these tunnels, any cracks or openings within the walls and ceiling of the 

tunnel will be sealed.  Such sealing will be accomplished in a similar manner described for 

sealing the floor slab as described in Section 5.2.  Once the walls and ceiling of the tunnels 

have been sealed, they will be ventilated to prevent any potential vapors from accumulating 

within them.  Final “as-built” drawings will depict the precise locations of these tunnels. 
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5.2.2 Sump Pit Preparation 

 

Existing sumps are intended to prevent groundwater and/or surface water runoff from entering 

low-lying areas of the facility building.  Additional sumps may be added in the future if needed 

to lower water levels beneath selected sub-slab areas in order to allow the proposed vapor 

mitigation system to function properly. 

 

The primary existing sump at the facility is located within a large basement area beneath 

building 10.  Other existing and/or future sumps may be situated within smaller rooms or 

within the utility tunnels.  Sumps situated in large open spaces or the utility tunnels will either 

be sealed or the area in which the sumps are located will be ventilated to prevent any potential 

vapors from accumulating.  It is anticipated that any sumps that penetrate the sub-slab and are 

situated in small rooms, will be covered and sealed to either prevent the possible entry of soil 

vapor into the room or for conditioned air to be drawn into the sub-slab depressurization 

system.  The actual locations of current and/or future sumps will be shown on “as-built” 

drawings.  

 

 Sump pit covers shall be made of durable plastic or other rigid material and designed to permit 

airtight sealing.  It is also recommended that such covers be designed to allow visual 

observations of conditions within the pits.  To permit easy removal for sump pump servicing, 

the covers shall be sealed using silicone or other nonpermanent type caulking materials or with 

airtight gaskets or grommets.   

 
 

5.3 Sub-slab Depressurization (SSD) Units 

The SSD units are comprised of the following components: 

• Suction Pit 
• Vent Fan (including vacuum indicator) 
• Vent Pipe 
• Roof Vent  
• Sampling Access Ports 
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A schematic layout of a typical SSD unit is provided as Figure 3.  [Although this figure depicts 

venting to the side of a building, it should be noted that all vents to be associated with the 

subject program are anticipated to vent through the roof.]  The design and installation 

requirements of the proposed SSD units are discussed below.  

 

5.3.1 Suction Pit Design and Installation 

 

Suction pits will consist of an excavated cavity beneath an opening in a concrete floor, or an 

excavated vault with a durable plastic or other rigid material cover.  Suction pits may be 

connected directly to vent pipes or covered as described in more detail below.   Installation of 

the suction pits will follow standard US EPA Radon Mitigation Standards and applicable codes.  

Listed below are design requirements for the installation of the suction pits: 

 

• To provide optimum pressure field extension of the sub-slab communication zone, 
adequate material will be excavated from the area immediately below the slab 
penetration point of system vent pipes.  The installation Contractor will make a 
determination on the adequate amount of material to be removed based on field 
conditions and experience;   

 

• Suction pit covers will be designed to permit airtight sealing.  To permit easy 
removal for suction pit servicing, the cover shall be sealed using silicone or other 
nonpermanent type caulking material or an airtight gasket;  and 

 

• Penetrations of suction pit cover to accommodate electrical wiring, water ejection 
pipes, or vent pipes will be designed to permit airtight sealing using caulk or 
grommets.     
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5.3.2   Vent Fan Design and Installation 
 
The vent fans will consist of a RADONAWAY GP-501 (max 4.2 wci) centrifugal in-line fan 

(150 W continuous duty) or as determined to be appropriate based upon field evaluations.  The 

fan will be connected via 3-inch PVC pipe to the suction pit and a roof sleeve for roof exhaust.  

Installation of vent fans will follow standard EPA Radon Mitigation Standards and applicable 

codes.  Listed below are design requirements for the installation of vent fans:   

 

• Vent fans used in the sub-slab depressurization unit will be designed or otherwise 
sealed to reduce the potential for leakage of soil gas from the fan housing; 

 

• The vent fan system will be equipped with a vacuum indicator mounted in an easily 
visible location;    

 

• Vent fans will be installed above the roofline of the building; 
 

• Vent fans will be installed in a configuration that avoids a condensation buildup in 
the fan housing.  Fans should be installed in vertical runs of the vent pipe; 

 

• Vent fans mounted on the exterior of buildings will be rated for outdoor use or 
installed in a watertight protective housing; 

 

• Vent fans will be mounted and secured in a manner that minimizes transfer of 
vibration to the structural framing of the building; and 

 

• To facilitate maintenance and future replacement, vent fans will be installed in the 
vent pipe using removable couplings or flexible connections that can be tightly 
secured to both the fan and the vent pipe. 

 
 

5.3.3 Vent Pipe Design and Installation 

 
It is anticipated that 3-inch schedule 40 PVC will be utilized for the construction of vent pipes. 

Installation of vent pipes will follow standard US EPA Radon Mitigation Standards and 

applicable codes.  Listed below are design requirements for the installation of vent pipes:   

 

• All joints and connections using plastic vent pipes will be permanently sealed with 
adhesives as specified by the manufacture of the pipe material used.  Joints or 
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connections in other vent pipe materials shall be made airtight.  All joints and 
connections using plastic vent pipes will be permanently sealed with adhesives as 
specified by the manufacture of the pipe material used.  Joints or connections in 
other vent pipe materials shall be made airtight;  

  

• Vent pipes will be fastened to the existing building with hangers, strapping, or other 
supports that will adequately secure the vent material.  Existing plumbing pipes, 
ducts, or mechanical equipment shall not be used to support or secure a vent pipe;   

 

• Supports for vent pipes will be installed at least every 6 feet on horizontal runs.  
Vertical runs shall be secured either above or below the points of penetration 
through floors, ceiling and roofs, or at least every 10 feet on runs that do not 
penetrate floors, ceilings, or roofs;   

 

• In order to prevent blockage of air flow into the bottom of vent pipes, these pipes 
will be supported or secured in a permanent manner that prevents their downward 
movement to the bottom of suction pits or sump pits, or into the soil beneath an 
aggregate layer under a slab;  

    

• Openings around vent pipe penetrations of the slab and the foundation walls, will be 
cleaned, prepared, and sealed in a permanent, airtight manner using compatible 
caulks or other sealant materials. Openings around other utility penetrations of the 
slab, walls, or soil-gas retarder will also be sealed; 

 
• Vent pipes will be installed in a configuration (i.e., at a pitch) that ensures that any 

rainwater or condensation within the pipes drains downward into the ground 
beneath the slab; 

 

• Vent pipes will not block access to any areas requiring maintenance or inspection.  
Vents will not be installed in front of or interfere with any light, opening, door, 
window or equipment access area required by code.  If vent pipes are installed in 
sump pits, the system will be designed with removable or flexible couplings to 
facilitate removal of the sump pit cover for sump pump maintenance; and 

 

• In order to prevent re-entrainment of vapors, the point of discharge from vents of all 
fan-powered sub-slab depressurization systems will be set as follows:  

 
1) above the eave of the roof; 
2) at least 10 feet above ground level; 
3) at least 10 feet away from any window, door, or other opening into 

conditioned spaces of the structure that is less than two feet below the 
exhaust point; and 

4)  at least 10 feet from any opening into an adjacent building. 
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The total required distance (i.e., 10 feet) from the point of discharge to openings in the structure 

may be measured either directly between the two points or be the sum of measurements made 

around intervening obstacles.  Whenever possible, the exhaust point should be positioned above 

the highest eave of the building at least 12 inches above the roof surface, and as close as 

possible to the roof ridge-line. 

 

5.3.4 Roof Vent Design and Installation 

 

Roof vents will be constructed of PVC following EPA Radon Mitigation Standards and 

applicable codes.  Design requirements for the installation of roof vents are as follows: 

 

• All joints and connections from vent pipe to roof vent will be permanently sealed 
with adhesives as specified by the manufacture of the pipe material;   

 

• Roof vents will be sealed with manufacture recommended roofing sealer to prevent 
potential leaks at the roof surface; and 

 

• Roof vents will be constructed in a manner to minimize the potential of rainwater 
entering vent pipes.   

 

5.3.5 Sample Port Design and installation 

 

Sub-Slab depressurization sample ports will consist of  3-inch schedule 40 PVC T-brackets that 

are reduced to 1/4-inch hose barb adapters capable of accepting 3/8-inch outside diameter 

silicone tubing.  A shut-off valve will be installed in front of the hose barb to control flow to 

the sampling port.  Sampling ports will be sealed with PVC adhesive and will be constructed so 

that valves and fittings are airtight.   

 

5.4 Electrical Requirements 

Wiring for the SSD units shall conform to provisions of the National Electric Code and any 

additional applicable local regulations.  The installation requirements for electrical wiring are 

as follows: 
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• Wiring may not be located in or chased through the SSD installation duct work or 
any other heating or cooling duct work;  

 

• SSD fans installed on the exterior of buildings will be hardwired into an electric 
circuit.  Plugged fans will not be used outdoors; 

 
• If the rated electricity requirement of a SSD unit fan exceeds 50 percent of the 

circuit capacity into which it will be connected, or if the total connected load on the 
circuit (including the vent fan) exceeds 80 percent of the circuit's rated capacity, a 
separate, dedicated circuit shall be installed to power the fan; and  

 

• An electrical disconnect switch or a circuit breaker will be installed in sub-slab 
depressurization unit fan circuits to permit deactivation of the fan for maintenance 
or repair by the building owner or servicing Contractor (Disconnect switches are not 
required with plugged fans). 

 
 

5.5 System Confirmation Testing  

 
Once installation of the sub-slab vapor mitigation system has been completed, post installation 

system testing will be conducted by the installation contractor pursuant to Section 4.3.1 of the 

NYSDOH Guidance for Evaluating Soil Vapor Intrusion.  Results from these tests will be 

documented and subsequently provided to NYSDEC, NYSDOH, and MCHD.  In general, this 

testing will be conducted to confirm that all SSD units were installed and are functioning 

properly.  More specifically, the installation contractor will reexamine and verify the integrity 

of the fan mounting seals and all joints in the interior vent piping, and will measure suctions 

and flows in system piping or ducting to assure that the system is operating as designed.  The 

installation contractor will also check the vacuum achieved at each test hole by using a digital 

manometer.  

 
The specific post installation tests to be performed immediately after all SSD units have been 

installed will include the following: 

 

1) smoke tests to identify potential leaks; 
2) a back-drafting analysis; 
3) initial pressure field extension tests; 
4)  confirmation of the proper operation of warning devices (i.e., manometers); and  
5) verification of proper system-wide labeling. 
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6. Health and Safety 

 
Installation of the sub-slab vapor control system will comply with all OSHA, state and local 

standards or regulations relating to worker safety and occupational vapor exposure, and all 

system installation workers will have completed 40-hour Hazwoper training.  The installation 

Contractor will prepare a revised Health and Safety (H&S) Plan to supplement the existing site 

H&S Plan dated July 28, 2004, and submitted as part of the RI Work Plan.  In addition to the 

provisions provided in the previous H&S plan, the revised plan will address the following 

specific or uniquely applicable requirements for the safety and protection of vapor control 

workers:  

 

• The installation Contractor will have a worker protection plan on file that is 
available to all employees and is approved by any state or local regulating agencies 
that require such a plan; 

 

• The Contractor will ensure that appropriate safety equipment such as hard hats, face 
shields, ear plugs, steel-toe boots and protective gloves are available on the job site 
during cutting, drilling, grinding, polishing, demolishing or other activity associated 
with vapor control projects; 

 

• All electrical equipment used during the installation of the subject project will be 
properly grounded. Circuits used as a power source should be protected by Ground-
fault Circuit Interrupters (GFCI); 

 

• When work is required at elevations above the ground or floor, the installation 
Contractor will ensure that ladders or scaffolding are safely installed and operated; 

 

• The Contractor will ensure that respiratory protection conforms with the 
requirements in the NIOSH Guide to Industrial Respiratory Protection;  

 

• Where combustible materials exist in the specific area of the building where sub-
slab vapor control work is to be conducted, and the Contractor is creating 
temperatures high enough to induce a flame, the installation Contractor will ensure 
that fire extinguishers suitable for type A, B, and C fires are available in the 
immediate work area; 
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• In any planned work area where the Contractor or Consultant believes friable 
asbestos may exist and be disturbed, vapor control work will not be conducted until 
a determination is made by a properly trained or accredited person that such work 
will be undertaken in a manner which complies with applicable asbestos 
regulations; and 

 

• When sub-slab vapor control work requires the use of sealants, adhesives, paints, or 
other substances that may be hazardous to health, Contractors will provide 
employees with the applicable Material Safety Data Sheets (MSDS) and explain the 
required safety procedures. 

 

7. Schedule 

 
The actual schedule for the installation of the proposed sub-slab vapor mitigation system will 

be finalized once the subject IRM work plan has been conditionally approved.  We estimate 

that installation activities can begin within about one month of work plan approval pending 

availability of the installation contractor and seasonal weather conditions (i.e., affecting roof 

vent installation).  Given the anticipated difficult logistical considerations at the Carlson Park 

Site, it is estimated that the currently proposed system will be installed over a span of about 90-

120 days.  This timeframe results from a combination of difficult access considerations and the 

need to perform much of the subject work during evening and/or weekend hours to minimize 

disturbance to existing tenants.  Any required modifications to the final schedule will be 

reported in monthly progress reports. 

 

Once the subject system has been installed and confirmed to be operational, maintenance and 

monitoring will be conducted during the “burn in period” over a period of approximately one 

year.  At that time, more aggressive long-term communication testing (i.e., pressure field 

extension testing) will be conducted to evaluate the overall performance of the system.  At that 

time, a “final design” will be prepared.  Such design will include provisions for any system-

wide modifications and/or adjustments that may be deemed appropriate in order to assure that 

system goals and objectives are being achieved. 
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8. Operation, Maintenance & Monitoring (OM&M) Plan 

 
Following installation and initial confirmation testing of the sub-slab vapor mitigation system, 

the installation contractor will deliver an information packet to the facility manager outlining 

the required operation, maintenance and monitoring of the system.  A copy of this packet, 

including as-built drawings showing the placement of all SSD units will also be provided to 

NYSDEC, NYSDOH, and MCHD.  This packet will include: 

 

1) a description of the vapor mitigation system and basic operating principles; 

2) a system check-list for proper operation & recommended inspection frequency; 

3) a list of appropriate actions in the event of pressure degradation or failure;  

4) a list of appropriate actions in the event sub-slab water enters SSD units; 

5)  contact information for emergency maintenance; and  

6) contact information for NYSDOH. 

 

After the subject maintenance and inspection has been conducted for a period of about one 

year, and the final design has been approved, a final detailed OM&M Plan will be developed 

and submitted to the facility manager and to the NYSDEC, NYSDOH, and MCHD.  Long-term 

operation of the sub-slab vapor mitigation system will then follow the final formal OM&M 

Plan. 
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APPENDIX  A 
 
 
 

Observations from Limited Pre-Design Sub-Slab Air Communication 
Testing Conducted Beneath Buildings 4 and 7. 


