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1.0 INTRODUCTION 

P.W. Grosser Consulting, Inc. (PWGC) has prepared this operation, monitoring, and maintenance 

(OM&M) manual on behalf of BAE Systems, Inc. (BAE) for the sub-slab vapor-mitigation (SSVM) 

system at Building 2 of the BAE campus in Greenlawn, New York.  The SSVM system is in place to 

mitigate chlorinated volatile organic compounds (VOCs) detected in the sub-slab soil vapor.  The 

system was installed in response to actions taken by the New York State Department of 

Environmental Conservation (NYSDEC) that resulted in the BAE site being added to the State’s 

Legacy Site Listing (Site Code 1-52-005). 

1.1 Site Description 

BAE Building 2 is one of five (5) main buildings located at the BAE facility, which covers 

approximately 23 acres in Greenlawn, New York.  The facility is located southeast of the 

intersection of Cuba Hill Road and the Port Jefferson Branch of the Long Island Railroad.  Building 

2 is located on the east side of Cuba Hill Road.  A Vicinity Map is included as Figure 1 and a Site 

Facility Map is included as Figure 2. 

1.2 Site History 

Chlorinated VOCs, specifically tetrachloroethylene (PCE), are present in shallow soils beneath the 

former Alodine Room.  The presence of the PCE was documented in the early 1990s during a 

Resource Conservation and Recovery Act (RCRA) closure of the Alodine Room by BAE’s 

predecessor, Hazeltine Corp.  The conditions at the site were known to the NYSDEC at that time 

but the only required action was an application of an epoxy floor coating in the Alodine Room to 

prevent exposure to the VOCs. 

The New York State Department of Health (NYSDOH) changed their guidance policy regarding 

the potential for soil vapor intrusion in 2006.  As a result, the NYSDEC required BAE peform 

further investigation.  In March and April of 2010, the NYSDEC performed an investigation in and 

around Building 2 to evaluate subsurface conditions.  The investigation confirmed the presence of 

soil vapor conditions beneath portions of the Building 2 floor slab that, when compared to 

NYSDOH soil vapor criteria, would require mitigation measures to prevent the potential for 

migration of the soil vapors into the occupied building space. 

BAE voluntarily performed an extensive investigation in order to define the extent of the soil 

vapor condition at Building 2 and designed a mitigation measure to prevent vapors beneath the 
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slab from entering the occupied space.  The following sections describe the steps required to 

maintain the system during its operational life. 

 

2.0 SYSTEM DESCRIPTION 

2.1 System Overview 

The SSVM system was designed and installed in 2013 to prevent sub-slab vapor from entering 

the occupied space within Building 2.  The system consists of four independent vacuum blowers 

that create a negative pressure gradient in the sub-slab environment of Building 2 through four 

separate vacuum extraction pits.  Each system is comprised of an SSVM pit beneath the building 

slab and piping connected to a dedicated roof-mounted blower unit.  The vapor is ultimately 

discharged to the outside air from four exhaust stacks above the roof. 

The primary components for each SSVM system include the following: 

 Vapor extraction pit  

 Riser pipe and lateral piping 

 Regenerative blower assembly 

 Variable frequency drive (VFD) 

 Instrumentation and controls 

Each blower system has local and remote monitoring capabilities tied to BAE’s building 

management system (BMS).  Variable frequency drives operate the blower’s electric motors, 

allowing the vacuum and flow rate produced by the blower to be adjusted manually or remotely 

via the BMS.  Each individual blower system is operated at a vacuum and flow rate that has been 

field-calibrated to provide the required radius of influence to prevent sub-slab vapor from 

entering the occupied space of the building.  The BMS monitors the vacuum at each process stream 

to provide operating consistency and to shut the system down in the case of a failure.  In the event 

of a failure, an alarm notification is generated.  Alarm notifications are transmitted to designated 

BAE personnel. 

The SSVM system as-built drawings are included in Appendix A. 

Photographs of the system construction are included as Appendix B. 

Manufacturer’s information for each system component is included as Appendix C. 
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2.2 Vapor Extraction Pits 

The four vapor extraction pits were constructed as shown on Sheet 3 of the as-built drawings in 

Appendix A and in the photos in Appendix B.  Each pit is a 3-foot-by-3-foot square and is 1-

foot deep, lined with a prefabricated steel box, and sealed with low-VOC elastomeric sealant 

and a 15-mil vapor barrier.  The excavation for each pit is oversized by a few inches and the 

remaining space is backfilled with crushed stone aggregate.  Each pit is sealed beneath a 4-inch 

thick concrete slab. 

A 4-inch diameter galvanized steel riser pipe connects from the sub-grade pit to the roof-

mounted blower unit, passing through the building’s interior space and penetrating the roof of the 

building.  The riser pipe is described on Sheet 2 and shown on Sheet 3 of the as-built drawings in 

Appendix A. 

2.3 Vacuum Blowers 

Each of the four SSVM systems includes a two-horsepower Ametek Rotron regenerative vacuum 

blower housed in a steel weatherproof enclosure.  The blower assemblies were fabricated off-site 

by Gasho, Inc. of Chester, Pennsylvania, and include the instrumentation and controls described in 

the next section.  The vacuum blower assembly is shown on Sheet 3 and the locations are shown on 

Sheet 4 of the as-built drawings in Appendix A.  Photos of the system components are included in 

Appendix B.  The manufacturer’s information for the blowers is included in Appendix C. 

2.4 Instrumentation and Controls 

Each roof-mounted blower enclosure contains an identical instrumentation and control system.  The 

system contains a vacuum gauge and transmitter, a flow meter with transmitter, a differential 

pressure transmitter, a thermometer, and a pressure gauge.  The enclosure also includes a dilution 

valve, vacuum relief valve, and a sampling port. 

The exhaust stack, attached to the outside of the enclosure, includes valves to allow exhaust to be 

diverted to a carbon treatment system, if necessary. 

The vacuum transmitter, flow rate transmitter, and differential pressure transmitter each 

communicate with the VFD and ultimately the BMS.  All parameters can be checked manually at 

the blower assembly or remotely through the BMS. 

Each vacuum blower system is operated by an individual VFD.  The operating speeds of the VFDs 

were adjusted during initial start-up so that the blower systems provide complete coverage of 
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Building 2 while operating most efficiently.  The BMS is programmed with adjustable alarm set 

points that indicate if the vacuum blower systems are functioning outside of the field-calibrated 

operating parameters.  The BMS is programmed to provide an alarm to alert facilities 

management personnel if the system is running outside of its normal operating range. 

The electrical system and the process & instrumentation diagram for the gauges and controls are 

shown on the as-built drawings in Appendix A.  Photos of one of the blower enclosures and the 

four VFDs are included in Appendix B.  The manufacturer’s information for each system 

component is included in Appendix C. 

 

3.0 OPERATIONS AND MAINTENANCE 

3.1 System Startup 

Before the initial system startup, the following was performed separately for each of the four 

SSVM systems, and then for the full remediation system: 

 Confirm that all components have been constructed and installed as designed, 

 Check that the equipment operates as specified, 

 Facilitate modifications to the system based on observations, and 

 Gather and evaluate initial operational data. 

For a full description of startup activities, please refer to the SSVM Startup Report, September 

2013, PWGC. 

3.2 System Start-Up/Full-Scale Demonstration 

Prior to the start of operations, baseline sub-slab pressures were measured in each of the 16 sub-

slab monitoring points (10 permanent and 6 temporary) with a digital manometer.  The vacuum 

blower systems were brought on-line one at a time and vacuum readings were taken from all 

monitoring points.  Communication testing continued while the individual blower systems’ flow rates 

were balanced.  The motor speeds were adjusted and optimized until the SSVM was able to 

provide optimal coverage of Building 2. 

Table 1 below shows the optimal settings for each SSVM system and the normal operating 

ranges. 
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Table 1 – SSVM Settings and Operating Ranges 

Parameter 
SSVM 1 

Model Shop 
SSVM 2 

Oracle Training 
SSVM 3 

Tool Crib 
SSVM 4 

Facilities Storage 
VFD Frequency 50 Hz 45 Hz 45 Hz 30 Hz 

Motor Speed 
(at VFD) 

2900-3100 rpm 2500-2700 rpm 2500-2700 rpm 1650-1850 rpm 

Current 
(at VFD) 

4.5-4.7 A 4.4-4.6 A 4.6-4.8 A 2.7-2.9 A 

Temperature 
(at blower) 

<130 F <130 F <130 F <130 F 

Vacuum 
(at Blower) 

-34 to -42 
in. W.C. 

-23 to -29 
in. W.C. 

-18 to -22 
in. W.C. 

-21.5 to -26.5 
in. W.C. 

Hz  Hertz 
Rpm  Revolutions per minute 
A  Amps 
In. W.C.  Inches of Water Column 

3.3 Routine OM&M 

Annual OM&M visits should be conducted to assess the operation of the system.  OM&M visits will 

consist of inspecting the system for physical damage and documenting parameters listed above in 

Table 1. 

The inspection for physical damage should include a thorough inspection of all electrical and 

mechanical connections at each pit, blower enclosure, and at the VFDs. 

SSVM settings and operating parameters should be documented on a System Monitoring Form, 

included in Appendix D, to track the performance from year to year.  If any parameters are 

outside of the operating ranges listed in Table 1, the engineer should be called to assess the 

situation. 

System OM&M inspection forms detailing the system performance will be prepared on an annual 

basis and maintained in BAE files. 

3.4 System Shutdown 

The system will remain in place and operational until it is no longer needed to address potential 

exposures related to soil vapor intrusion.  Prior to petitioning the NYSDEC for system closure, a 

complete sub-slab vapor/indoor air sampling program is required to confirm that VOC 

concentrations in the sub-slab vapor and indoor air yield a “No Further Action” response in the 

Soil Vapor/Indoor Air Matrices contained in the New York State Department of Health Guidance 
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for Evaluating Soil Vapor Intrusion in State of New York, October 2006.  System shut will not occur 

without NYSDEC concurrence. 

3.5 System De-activation and Removal 

Once the determination has been made that the system may be deactivated, operation will be 

terminated.  It is recommended that the components of the system remain in place.  However, if 

removal of the system is appropriate, the main power to the system should be disconnected and 

the above-grade equipment will be removed from the building.  The remaining system piping will 

be cut flush with grade and capped. 

4.0 REPORTS 

For further information on the SSVM system and the background of this site, refer to the following 

reports: 

 Subsurface Investigation Report and Sub-Slab Vapor Mitigation Design, PWGC, September 
2012 

 Sub-Slab Vapor Mitigation System Startup Report, PWGC, September 2013 
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DISPOSAL OF EXCESS AND UNSUITABLE EXCAVATION

MATERIALS:

1. DISPOSE OF ALL EXCESS AND UNSUITABLE EXCAVATED

MATERIAL.  ANY EXCESS EXCAVATION MATERIAL TO BE

LEGALLY DISPOSED OF OFF SITE. CONTRACTOR SHALL

MAKE HIS OWN ARRANGEMENTS FOR THE DISPOSAL OF

THE EXCAVATED MATERIAL AND BEAR ALL COSTS OR

RETAIN ANY PROFIT INCIDENTAL TO SUCH DISPOSAL. THE

EXCAVATION SHALL CONFORM TO OSHA AND OTHER

LOCAL CODES THAT MAY APPLY.

2. GIVEN THE NATURE OF THE SITE, IT IS POSSIBLE THAT

THE EXCAVATED SOIL / DEBRIS MAY BE CONTAMINATED.

CONTRACTOR SHALL SEGREGATE CONCRETE DEBRIS

FROM EXCAVATED SOIL AND ARRANGE FOR ALL TESTING

OF AND PROPER DISPOSAL OF ALL EXCAVATED MATERIAL

/ DEBRIS.

DISPOSAL OF DEMOLITION / CONSTRUCTION MATERIAL:

1. PROPERLY DISPOSE OF ALL DEMOLITION AND

CONSTRUCTION MATERIAL OFF-SITE. CONTRACTOR

SHALL MAKE HIS OWN ARRANGEMENTS FOR THE

DISPOSAL OF THE MATERIAL AND BEAR ALL COSTS OR

RETAIN ANY PROFIT INCIDENTAL TO SUCH DISPOSAL.

PIPING NOTES:

1. RISER PIPE TO BE 4" DIA. GALVANIZED STEEL.  JOINTS

SHALL BE THREADED (NPT).

2. TOTAL LENGTH OF PIPE WILL VARY DEPENDING ON FINAL

LOCATION OF BLOWER ASSEMBLIES UPON ROOF.

3. INSTALL DI-ELECTRIC COUPLINGS / BUSHINGS /

TRANSITION FITTINGS AS REQUIRED.

ELECTRICAL INSTALLATIONS:

1. ELECTRICAL INSTALLATION SHALL BE INSTALLED AND

MAINTAINED IN ACCORDANCE WITH NFPA 70 - NATIONAL

ELECTRIC CODE.

2. CONTRACTOR TO COORDINATE WITH OWNER FOR POWER

SOURCE FOR BLOWER AND MONITORING EQUIPMENT.

3. CONTRACTOR TO COORDINATE WITH OWNER FOR

PLACEMENT OF CONDUIT FOR MONITORING EQUIPMENT /

POWER.

4. ALL ELECTRICAL WORK SHALL BE PERFORMED BY A

LICENSED ELECTRICAL CONTRACTOR.  CONTRACTOR TO

PROVIDE UNDERWRITER'S CERTIFICATE FOR ALL

ELECTRIC WORK.

5. ALL BLOWER CONDUCTORS TO BE 10 AWG THWN + 10

AWG THWN GROUND IN 1" RMC.

6. ALL EXHAUST FAN CONDUCTORS TO BE 14 AWG THWN +

14 AWG THWN GROUND IN 

1

2

" RMC.

7. ALL CONTROL WIRE TO BE 20 AWG SHIELDED PVC

COATED IN 

1

2

" RMC.

CONTRACTOR NOTES:

1. THE EXISTENCE AND LOCATION OF AERIAL, SURFACE OR

SUBSURFACE UTILITIES IS NOT SHOWN ON THESE PLANS.

2. SELECTION OF PIT LOCATIONS, PIPE ROUTES AND ROOF

PENETRATIONS TO BE DETERMINED BY BAE.

3. THE CONTRACTOR SHALL BE SOLELY AND DIRECTLY

RESPONSIBLE TO THE OWNER AND OPERATORS OF SUCH

PROPERTIES FOR ANY DAMAGE, INJURY, EXPENSE, LOSS,

INCONVENIENCE, DELAY, LITIGATION, SUITS, ACTIONS, OR

CLAIMS OF ANY CHARACTER STEMMING FROM THE

CONSTRUCTION OPERATIONS UNDER THIS CONTRACT.

4. EXCAVATIONS SHALL BE DUG BY HAND.

5. COST OF RESTORATION OF WORK AREA AND AREAS

AFFECTED BY OR DISTURBED BY CONTRACTOR SHALL BE

INCLUDED IN THE BID.

6. CONTRACTOR RESPONSIBLE FOR PERFORMING ALL WORK

IN ACCORDANCE WITH FEDERAL, STATE AND LOCAL

REGULATIONS.

 EXCAVATION PROCEDURE AND LIMITS:

1. ALL UTILITIES ENCOUNTERED SHALL BE DEEMED ACTIVE

AND SHALL BE SUITABLY PROTECTED BY THE

CONTRACTOR, OR THE LOCATION OF THE PIT MAY BE

ADJUSTED UPON APPROVAL BY THE ENGINEER AND

OWNER.

2. THE CONTRACTOR SHALL IMMEDIATELY REPAIR EXISTING

UTILITIES WHICH ARE TO REMAIN AND THAT ARE

DAMAGED BY THE CONTRACTOR'S OPERATIONS.  SUCH

REPAIRS SHALL BE MADE BY QUALIFIED PERSONNEL WITH

NEW MATERIALS USING METHODS WHICH ARE SUITABLE

FOR THE ORIGINAL UTILITY CHARACTERISTICS, AND

WHICH COMPLY WITH ALL CODES, ORDINANCES, AND

UTILITY COMPANY REGULATIONS.  THE CONTRACTOR

SHALL SUBMIT A PROPOSAL TO THE ENGINEER / OWNER

FOR REPAIR OF ANY UTILITIES ENCOUNTERED DURING

EXCAVATION.

SUB SLAB VAPOR

MITIGATION

CONTRACTOR NOTES



VARIES

3'

3"

1'

4"

EXISTING INTERIOR CMU WALL

PIPE SUPPORTS, EVERY 4' TYP.

MAKE: MCMASTER CARR

MODEL: 3116T71

STUD ANCHORS (

5

16

" DIA., ZINC PLATED)

MAKE: MCMASTER CARR

MODEL:  97046A111

4" DIA. GALVANIZED STEEL PIPE

EXISTING INTERIOR WALL

SEAL WITH NON-VOC EMITTING

ELASTOMERIC JOINT SEALANT.

MAKE:  STEGO

MODEL:  STEGO-MASTIC

EXISTING 4" CONCRETE SLAB

EXISTING SUBGRADE

4" DIA. GALVANIZED STEEL 90° ELBOW

CRUSHED AGGREGATE

MEETING SPECIFICATIONS AS

DEFINED IN ASTMC-33-90

3" THICK, 3,000 PSI CONCRETE SUPPORT SLAB

4" THICK CONCRETE SLAB

VAPOR BARRIER.

MAKE: STEGO

MODEL: STEGO WRAP 15-MIL

#5 STEEL REINFORCEMENT, 12" O.C.

(ONE DIRECTION)

10"

EXISTING SUBGRADE

ROOF

FASTEN ALUMINUM BASE TO ROOF

AROUND VENT PIPE WITH EPOXY

COATED ROOF SCREWS WITH

POLYPROPYLENE PLATES (TYP.)

CONTRACTOR TO SIZE BASED ON ROOF

CHARACTERISTICS.

ROOF

6"

4' (TYP.)

BLOWER ASSEMBLY TO BE PROVIDED BY OWNER

2.0 HP BLOWER ASSEMBLY

BLOWER ASSEMBLY BY: GASHO

BLOWER MAKE:  ROTRON

BLOWER MODEL:  CP505CT72MLR

ENCLOSURE MAKE: ARTUSA INDUSTRIES

ENCLSORE DIMENSIONS:  50"L x 30"W x 46"H

ROOF FLASHING FOR PIPES

MAKE:  MCMASTER CARR

MODEL:  7503T1

PIPE SUPPORT WITH STRUT

CHANNEL

MAKE:  MCMASTER CARR

MODEL:  3253T44

ZINC-PLATED STRUT MOUNT

PIPE SUPPORT

MAKE:  MCMASTER CARR

MODEL:  3115T24

PRE-FABRICATED METAL BOX

304 SS EXPANDED METAL

SEAL WITH NON-VOC EMITTING

ELASTOMERIC JOINT SEALANT

MAKE: STEGO

MODEL: STEGO-MASTIC

4" DIA. GALVANIZED STEEL

PIPE

4" DIA. GALVANIZED STEEL

TEE WITH END CAP

50"

VIBRATION DAMPING

RUBBER PAD

RAIN CAP.  FINAL EXHAUST LOCATION TO BE

LOCATED A MIN. 10' AWAY FROM ANY BUILDING

OPENINGS INCLUDING WINDOWS, LOUVERS,

DOORS, HVAC AIR INTAKES, ETC. AND 8' ABOVE

WALKING SURFACE OF ROOF.

CONTRACTOR TO FURNISH

AND INSTALL SAMPLE PORT

46"

2" DIA. PVC TEE

2" DIA. PLUG CAM AND

GROOVE FITTING (TYP. OF 2)

2" DIA. BALL VALVE

(TYP. OF 3)

MOUNT STACK TO BLOWER

ENCLOSURE AS REQUIRED

2" DIA. PVC STACK

2" DIA. PLUG CAM AND

GROOVE FITTING (TYP. OF 2)

SUPPORTS ATTACHING

RAIN CAP TO STACK

(TYP.)

PVC STACK  WITH

1/4" MESH SCREEN

(VARMINT GUARD)

RAIN

CAP
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SSVM PIT  (TYP. OF 4)

SCALE: 
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4

" = 1'
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6-11-2012
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BAE1102

DH

FM

BAE SYSTEMS

BUILDING 2

5 CUBA HILL ROAD

GREENLAWN, NY 11740
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63

SUB SLAB VAPOR

MITIGATION

SSVM AS-BUILT

RAIN CAP

SCALE: NOT TO SCALE

NOTE:

1. CONTRACTOR TO PROVIDE UNI-STRUT SUPPORT FOR SSVM

PIT 1 VERTICAL PIPING. PROVIDE 2 VERTICAL STRUTS AND

HORIZONTAL STRUTS AT 4' INTERVALS. SUPPORTS TO BE

ANCHORED TO SLAB AND SUPPORTED AT ROOF TR USS.



UN-USED

VENT

VENT

VENT

VENT

VENT

BUILDING 2

SKYLIGHTS

BLOWER - 1

BLOWER - 2

BLOWER - 3

BLOWER - 4

BUILDING 2

BUILDING 2

LEGEND:

4" DIA. GALVANIZED STEEL

ROOFTOP PIPING

ROOFTOP ELECTRICAL CONDUIT

ROOF-MOUNTED BLOWER

ASSEMBLY
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ROOF PLAN
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SSVM Suction Pit with Expanded Steel Cage 

 

 

SSVM Suction Pit with Surrounding Stone 
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SSVM Suction Pit with Vapor Barrier and Rebar 

 

 

SSVM Suction Pit with New Floor 
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Blower #2 within Enclosure 

 

 

Variable Frequency Drives 
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OM&M FORMS 
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SSVM System Monitoring Form 

Parameter 
SSVM 1 

Model Shop 
SSVM 2 

Oracle Training 
SSVM 3 

Tool Crib 
SSVM 4 

Facilities Storage 

VFD Frequency 

Hz Hz Hz Hz 

Motor Speed 
(at VFD) 

RPM RPM RPM RPM 

Current 
(at VFD) 

Amp Amp Amp Amp 

Temperature 
(at blower) 

°F °F °F °F 

Vacuum 
(at Blower) 

In. W.C. In. W.C. In. W.C. In. W.C. 

Note: Compare Values to Table 1 - Settings and Operating Ranges in SSVM OM&M Manual. 

 

Comments:            

             

             

              



 

P.W. Grosser Consulting, Inc • P.W. Grosser Consulting Engineer & Hydrogeologist, PC 

630 Johnson Avenue, Suite 7 • Bohemia, NY 11716 

PH 631.589.6353 • FX 631.589.8705 • www.pwgrosser.com 

New York, NY • Syracuse, NY • Seattle, WA 

SSVM Communication Testing Form 

Monitoring 

Point 
Location Vacuum 

Monitoring 

Point 
Location Vacuum 

MP-1 
Compactor 

Room in. W.C. 
TMP-1 

Facilities 
Storage in. W.C. 

MP-2 
Facilities 
Storage in. W.C. 

TMP-2 
Compressor 

Room in. W.C. 

MP-3 Mail Room 
in. W.C. 

TMP-3 
Loading 

Dock in. W.C. 

MP-4 
Facilities / 

EH&S in. W.C. 
TMP-4 

Storage 
Room in. W.C. 

MP-5 
Repro-

graphics in. W.C. 
TMP-5 Model Shop 

in. W.C. 

MP-6 
Materials 

Lab in. W.C. 
TMP-6 

Alodine 
Room in. W.C. 

MP-7 
Oracle 
Room in. W.C. 

TMP-7 
Metrology 

Room in. W.C. 

MP-8 Model Shop 
in. W.C. 

TMP-8 
Metrology 

Room in. W.C. 

MP-9 PIF Lab 
in. W.C. 

TMP-9 Model Shop 
in. W.C. 

MP-10 Model Shop 
in. W.C. 

TMP-10 Model Shop 
in. W.C. 

  
 

TMP-11 Mail Room 
in. W.C. 

 

Comments:            

             

             

              




