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1.0   INTRODUCTION    

This Startup, Operation, Maintenance and Monitoring Plan has been developed for the installed Sub-

Slab Depressurization System (SSDS) of the subject property (Figure-1 and Figure-2). The

installation of this system was completed on June 20, 2014 and started to confirm system operation.

During that start up vacuum measurements were obtained from all vapor wells to confirm a radius

of influence was seen under the entire sub-slab. Additionally, an exhaust stack emission sample was

obtained for testing to confirm discharge standards were being met. Once preliminary test results

were obtained they were forwarded to NYSDEC and NYSDOH for review. On July 10 , 2014, theth

Remedial Engineer (John V. Soderberg) received a written confirmation via email from the

NYSDEC authorizing the official start-up of the SSDS. See Appendix-F. On July 11 , 2014 BEIth

mobilized to the 135 Kent Avenue site and started the SSDS system which remains operational to

date. 

Berninger Environmental personnel, under the direction of the Remedial Engineer, conducted two

(2) pilot tests to confirm the SSDS system operated properly and was able to achieve the necessary

zone of influence. The first pilot test was conducted on March 04, 2014 with a temporary radon

vacuum blower unit (installed at current V-3 location in hallway adjacent to clothing store) which

did not achieve enough suction at all vacuum monitoring points to create a radius of influence to

affect the entire sub surface of the 135 Kent building. The temporary radon fan was installed for a

duration of approximately two (2) hours. The second pilot test was conducted during June of 2014.

Vacuum readings were achieved with the 3 horsepower Rotron vacuum motor between each vapor

well confirmed that the entire sub surface of the building was achieved. A third pilot test was

conducted on October 8, 2014 utilizing permanent vapor points installed throughout the buildings

foundation. Figure-3 depicts the results of the third pilot test and provides vacuum readings detected

at each permanent vapor well.
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Two site visits were performed during July 2014 to provided access for Verizon to install a phone

line and jack confirmed the vacuum motor has continued to operate. No work was performed during

those visits just providing access. A third visit performed July 14, 2014 after we were informed a

Fire occurred on the roof found that the NYCFD had shut the Vacuum motor off which was restarted

during that check out. Pictures documented areas of the roof fire away from the SSDS and exhaust

vents.

In this plan we will discuss the SSDS well installation, flow diagram for the SSDS system along with

the Startup, Monitoring and Maintenance schedule. Please note that the information in this report

has been adapted and duplicated from the approved SSDS Work Plan dated January 2014 and March

2014 to meet the predefined criteria set forth by the NYSDEC.   

2.0    Installation of SSDS  

During the months of May and June of 2014 the installation of the system proceeded as per the

approved Sub-slab Depressurization Design Document (March 2014). The SSDS design consists of

six (6) 2” PVC vertical vacuum wells installed to a depth of five feet below the existing concrete

floor. The six (6) wells are located at the following locations: the ladies clothing store, a second in

the hallway between the clothing and furniture stores, a third in the furniture store storage room, a

fourth in the hallway behind the furniture store/deli area, a fifth in the hallway behind the real estate

area and the sixth by the elevator area. Figure 4 of the first floor locates these wells throughout the

building’s footprint. Each well has been constructed using a 5’ length of 2" diameter, schedule 40,

PVC slotted screened pipe. The screened portion of each well was placed just below the existing

floor. See Figure-7 for diagram of a typical extraction point. The wells were installed as close as

possible to existing walls in each area to allow for each PVC piping leg to be routed from below the

floor, up the walls and along the ceiling where they continue to the treatment system. Before entering

the treatment system four (4) (V-3-6) of the six (6) vacuum wells were manifolded together. V-1 and 
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V-2 are connected in the rear hallway near the elevator shaft and continue to the recovery room 

where the pipe is connected to form one single inlet pipe. The single pipe is then connected to the

vacuum blower motor at the intake valve. The motor selected for the SSDS is a Rotron Regenerative

Explosion Proof Blower (3 horsepower) with a maximum flow rate of 200 CFM. The blower specs

are attached as Appendix-A.

Schedule 80 PVC riser pipe was connected to the blower exhaust point and routed to carbon filter

units (carbon-1 and carbon-2) prior to discharge to the atmosphere, above the roof line. Discharge

piping from carbon filters has been routed from the treatment room into the elevator shaft on the

west wall and piped to the roof. The exhaust stack has been secured to the elevator shaft enclosure

and raised  to approximately 10’ above the elevator shaft roofline and secured in place with guide

wires and a rain cap. Additionally, a second 2” discharge riser pipe connected to a small 110 volt

radon fan, has been installed alongside the SSDS exhaust line (12' above roof line) from the

treatment room to the elevator shaft and piped to the roof to handle any heat buildup within the

treatment room.

Following the NYSDOH Guideline Section 4.2.2 c.(6)i-iv, the exhaust discharge pipe has been

installed above the roof, above the highest eave of the building and 10’ above and away from any

opening on the building or any adjacent buildings.

A pre-intake vacuum gauge has been installed prior to the blowers intake port in order to gauge the

effectiveness of the systems suction power. Pressure gauges have also been installed on the effluent

piping, prior to the first carbon drum, between the drums and after both drums. Sample ports for

PID/Summa canister testing have been installed in the same locations as the pressure gauges: pre-

carbon, between carbon drums and post carbon drums.
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An as-built drawing has been developed which locates the piping scheme, SSDS wells, blower

motor, carbon filters and discharge piping to the roof. See Figure-4, Figure-5 and Figure-5b.

3.0 System Operation

The overall construction of the SSDS system located at the subject site has been designed to operate

with minimal human intervention. The main component of the SSDS that requires periodic human

intervention is: monthly testing with a PID meter of pre, mid and post carbon sample ports to

determine where break through has occurred.  In this section startup procedures and maximizing

efficiency shall be discussed.

3.1 Start Up Checklist

Prior to starting the SSDS system it is important to check over the entire system. See Appendix-G

for inspection checklist. Included in this check would be:

3.1.2 All Electrical Connections

The main power for the operation of the SSDS is routed through a sub-panel connected in

the building to the recovery room.  This power must be switched on and should always be

in the “ON” position. A separate panel with an “ON and OFF” switch is located in the system

control room. (storage room area in the back part of the building) where a blower unit and

carbon canisters are stored. It is this switch that will ultimately control the “on and off” of

the SSDS system. A Sensaphone telemetry system has also been incorporated into the system

design in order to provide real time information on the systems performance (blower

operation, treatment room temp, power status). The Sensaphone is designed to relay a

telephone call to designated personnel (BEI staff) in the event of a power failure, disabling

the system. During inspection the Sensaphone is visually inspected to ensure all electrical

connections are secure and the system is operating properly. The Sensaphone is also

contacted via telephone on monthly basis (other then site visits) in order to confirm system

operation. The Sensaphone is locked a secured in a separate lock box. See Figure-5b which 
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depicts the location of the switch panel (ON OFF) and Sensaphone. 

3.1.3 All plumbing--Vapor Wells

Incorporated into this system are six (6) SSDS vapor wells. The SSDS has 6 vertical wells

located at different locations on the first floor of the building. (Figure 2) One vapor well has

been installed in Meg’s Clothing store along the east wall of the building, a second vapor

well in the eastern hallway, a 3  just south of the Deli in the hallway, a 4  in the Furniturerd th

storage room on the south east side and two vapor wells in the rear hallway on the south side

of the building. Each well is connected to the system manifold where individual

sampling/monitoring ports have been installed in order to individually monitor the progress

of each well. Each well connected to the manifold also possesses a ball valve that can be

used to adjust the airflow on each of the Vapor wells. See Figure-4 for location of vapor

wells. 

Vacuum Pump

The vacuum pump located in the system recovery room should be visibly inspected for

abnormalities.  The pump is sealed and is designed to be maintenance free.

Dual Carbon Drum Filtration

Located in the system recovery room are the two carbon drum units.  The effluent from the

vacuum pump is routed with galvanized pipe and  a union through the first carbon drum.

From the first drum with galvanized pipe and a union to the second carbon drum. From the

second carbon drum to schedule 80 PVC exhaust pipe also with a union. The purpose of the

unions is to allow for carbon drum replacement as needed. The exhaust is routed to the

elevator shaft up the shaft and out the roof. All valves must be in the proper positions prior

to start up and during operation.
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 Stack Inspection

The emissions stack should be visually inspected to ensure that it is securely connected to

the building and has maintained a height, at a minimum, of 20' above the roof line.

3.2 Powering on the System

At this point the system has been inspected from all influent sources to final effluent sources and all

valves have been placed in the proper position. The main power supply should be on, and as stated

earlier, is located in the system recovery room. Pushing the green (Start) button on the panel located 

within the system recovery room above the vacuum motor will start the system.  

After the SSDS system has been turned on the vacuum and pressure gauges located on the inlet and

exhaust piping should indicate vacuum and pressure readings.   As long as the system is operational

the gauges will be indicating both vacuum and pressure readings of 4-7 in/H2O for vacuum and 4-7

psi for pressure. Readings of less then 2 in/H2O or 2 psi would indicate that the system may not be

functioning at it’s full potential and a thorough inspection of the entire system would be conducted.

If the system shuts off due to power outages, electric interruption or a failure of the vacuum motor

a Sensaphone telemetry system with dial out on the installed phone line to two cell phone numbers

programed into the Sensaphone unit with an alarm status that the system is down and off. Upon

receipt of that notice personnel will respond to the 135 Kent Avenue site to assess the alarm

diagnosis make any necessary repairs required or just restart the system if caused by power outage

or interruption. In the event of a system alarm condition, the NYSDEC and NYSDOH project

managers will be notified via email. 
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3.3 Optimizing the SSDS system

Once the system is in operation all components should be reinspected to ensure that the system is

functioning properly. After the system has been inspected for leaks and valves have been double

checked all vacuum shall then be diverted to the vapor extraction wells.  Once the vacuum has been

diverted to the vapor extraction wells the ball valves located on the manifold can be adjusted to

maximize the system in order to maintain a negative pressure at the permanent vapor points within

the building, while obtaining maximum vacuum to the wells that are recovering the most mass. Refer

to Appendix-G, inspection form, which provides a table for assessing air flow readings at vapor

wells and vacuum readings at permanent vapor points.  

        

4.0 Post Start-up Monitoring and Maintenance

Routine maintenance of the SSDS system shall start upon permanent system operation. During the

first month of operation BEI visited the subject site on three (3) separate occasions with two to

provide access for Verizon to install and connect the phone line and activate, and a third after a fire

on the roof occurred with no damage to the SSDS. Monitoring and reporting will continue on a

monthly basis as required in the Brownfield Cleanup Agreement. 

4.1 Carbon Drum Replacement

BEI has implemented a dual carbon drum filtration system, which incorporates two carbon drums

into the system.  The first drum in the series acts as the primary drum for reducing chemical

concentrations while the secondary drum is a back up to prevent carbon breakthrough releasing into

the atmosphere.  With the use of installed sampling ports (see Figure 5b) BEI will be able to monitor

the effluent PID response units of both the primary and the secondary carbon drum.  In the event that

the primary carbon drums’ effluent PID reading is in excess of 5 ppm, this shall be regarded as

breakthrough, BEI will remove the primary drum for proper disposal and replace it with the

secondary drum which will then become the primary drum. At this time a new activated carbon drum

shall be installed as the secondary drum, with one spare drum left on site.  
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4.1.1 Carbon Drum Disposal

Once a Carbon Drum has reached breakthrough it must be replaced and disposed of as

Hazardous Waste. After a carbon drum has reached breakthrough a sample will be collected

and analyzed according to the disposal facility parameters/requirements. Regardless of the

test results a Carbon Drum Profile sheet will be completed as shown in Appendix B. Any

receipts/manifests generated from disposal of spent carbon drums will be produced in the

monthly progress report that follows the disposal of the carbon drum. The carbon from the

carbon filter units in the apartments, will be treated in the same manner as the spent carbon

drums, although breakthrough is hard to determine and largely based upon indoor air

sampling results. The manufacturer recommends annual replacement of the carbon in the

carbon filter units. All spent carbon will be stored in the locked/secured recovery room.

Access to this room is strictly limited to the property manager and inspection technicians.  

4.2 Monthly Monitoring and Maintenance Procedures 

Routine airflow and concentration sampling of the SSDS will occur on a monthly basis.  BEI staff

will go to the site to collect airflow and bulk air concentration data. Airflow calculations for the

SSDS will be generated using inline airflow rates and VOC concentration data collected at each of

the SVE wells’ sampling ports, with the use of a PID meter. A monitoring worksheet has been

attached within Appendix-G to outline all monitoring and maintenance protocols. On a monthly

basis PID readings will be collected from the influent sampling port, middle and the effluent

sampling port.  

4.2.1 VOC Monitoring at Vapor Extraction Wells

In order to collect VOC air concentration measurements, the vacuum exerted by the

SSDS will be temporarily shut down independently at each well head to eliminate the
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vacuum on the Vapor well being tested. Within 30 seconds of the vapor well being

shut-down, total  VOC measurements will be measured with a Photoionization

detector (PID) via a sample port installed on the system manifold for each SSDS

well. Air concentration measurements will be recorded once stabilization within the

PID meter has been established or 30 seconds have passed.  Upon recording of the

PID readings, the SSDS well will then be slowly turned back on to allow  air flow

within the piping.  Upon completion of this testing the system will be returned to

normal operation.

4.2.2 VOC Monitoring at Carbon Drums

During all monitoring events BEI shall record influent, middle and effluent PID

readings of the Carbon Filtration system.  As stated previously a  spare unused

Carbon drum shall be left on site so that in the event BEI personnel observe

breakthrough within Effluent PID readings of the primary carbon drum the secondary

drum can be put in the place of the primary drum and a new carbon drum will be

installed in the secondary drum position.  The used carbon drum will be labeled and 

prepared for proper disposal.  A pressure reading shall also be attained pre, mid and

post-carbon drum.

4.2.3 VOC Testing of Permanent Vapor Points

During this post installation testing all accessible permanent vapor sampling points

within the subject property will also be sampled for VOC concentrations with the use

of a PID meter.  The PID response units shall be recorded and incorporated within

the monthly reports and on monthly inspection form. Appendix-G.

4.2.4 Air Flow Calculations

Air flow volumes within the piping will be recorded with the use of a portable 
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anemometer , commencing during the November 2014 monitoring event and1

continuing thereafter. These readings will be recorded at the manifold for each vapor

extraction well along with the post-vacuum pump and post carbon filtration system.

4.2.5 Monthly Reporting

Monthly inspections will consist of observation and documentation of system

component operations and conditions. All monthly monitoring data will be reported

on a monthly basis and will include a narrative that describes all activities performed

on site for the reporting period. Data shall be included with the monthly monitoring

report. 

4.2.6 Site Sensaphone Notification

BEI has installed a Sensaphone at the site to notify us if power is turned off-

interrupted or a power failure occurs. The Sensaphone upon disconnection of power

to the vacuum motor also stops power to the Sensaphone outlet. Once this happens

battery backup along with a phone line dials out to two cell phone numbers to alert 

us that an alarms status has occurred and the vacuum motor is off. The Sensaphone

also provides a temperature and microphone so we may listen in to hear if the

vacuum motor is operating. If the vacuum motor is off a specialist will be sent to the

site to determine the cause for the outage and to  restart the system based on the task

at hand.  

Examples of the system becoming inoperable:

a) System electric power is turned off.

 Hot Wire Thermo-Anemometer, Model 4071231

All readings will be converted to Cubic Feet per Minute according to Inside Diameter of Vapor Well piping 
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b) Do not hear blower motor

c) Incoming pressure to carbon filters is lower than 5 psi.

d) Hear or feel, air blowing or sucking that can signify a break down in the system.

e) Loud or uncommon sounds projecting from blower motor.

f) Exposed water accumulating in immediate area of carbon filters.

g) Power Outage

h) Temperature out of normal range (>120 F)

If a major repair requires the system to be offline for longer than a 24 hour period, the

representative of the owner will contact the NYSDEC to discuss the problem and offer a

schedule for repair.

4.3 Termination of SVE/SSDS Operations                                                                      

The SSDS system will not be turned off without prior approval from the state, except in emergency

situations. The SSDS will remain operational until it is no longer needed to address current or

potential exposures related to soil vapor intrusion. Termination of the mitigation system will comply

with the procedures discussed in the NYSDOH Guidance and with NYSDEC and NYSDOH

concurrence.

4.4 Long-Term Operation and Maintenance of SSDS

Routine maintenance will commence within 18 months after the system becomes operational, and

will likely be required every 12 to 18 months thereafter. Based upon a demonstration of the system’s

reliability, a petition to alter the frequency may be submitted for the state’s review.  During long term

routine maintenance, the following activities will be conducted:

a) A visual inspection of the complete system (e.g., vent fan, piping, warning device,       

labeling on systems, etc.);
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b) Identification and repair of leaks; and

c) Inspection of the exhaust or discharge point to verify no air intakes have been located  

      nearby.

As necessary, preventive maintenance e.g., vacuum motor, repairs and/or adjustments will be made

to the system to ensure its continued effectiveness at mitigating exposures related to soil vapor

intrusion. The need for preventive maintenance will depend upon the life expectancy and warranty

for the specific part, as well as visual observations over time. The need for repairs and/or

adjustments will depend upon the results of a specific activity compared to that obtained when

system operations were initiated. If significant changes are made to the system or when the system’s

performance is unacceptable, the system may need to be redesigned and restarted. 

5.0 Annual Certification

 SSDS systems are considered engineering controls. Therefore, depending upon the remedial

program, submission of an Annual Certification to the state is required. This certification will be

prepared and submitted by a professional engineer or environmental professional acceptable to the

state and affirm that the engineering controls are in place, are performing properly and remain

effective. This requirement will remain in effect until the NYSDEC provides notification, in writing,

that this certification is no longer needed.
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EMERGENCY PREPAREDNESS/RESPONSE

All emergency services can be reached by dialing 911 from any facility or mobile telephone.
Access to phones and/or radios will be provided to onsite personnel. The Emergency Response
Coordinator (ERC) will coordinate all emergency response operations.

Emergency Telephone Numbers System Correspondence

FIRE / POLICE      911 John V. Soderberg P.E (remedial engineer)

631-834-9537

Berninger Environmental (Walter Berninger)

631-589-6521

Building Superintendent (Raul)

646-413-4108

New York State Department of Health

Empire State Plaza

Corning Tower Albany, NY

Albert Demarco

518-402-7860

                        New York State Department of Environmental          
 Conservation (Ioana Munteanu-Ramnic P.E)

     47-40 21  Street, Long Island City,st

     New York 11101-5407

      Phone:718-482-4995
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Berninger Environmental

SSDS Monitor and Maintenance

Site#: C241177Site Name: 135 Kent Ave.

Address: 135 Kent Ave. Brooklyn ,NY

Pressure/ Vac ReadingsRemediation System

Carb middle Pressure       psiPre Carbon Pressure Gauge:        psiType of System?

Pre Vacuum Gauge:               in/H2OPost Carb Pressure             psiSSDS

Optimal Pressure readings: 4-7 psi — Optimal Vacuum: 4-7 in/H2O

 MiniRae 2000 PID 

Secondary Drum:Primary Drum:Sampling Date: 

Middle Carbon: Influent Carbon:

Effluent Carbon: 

PID (influent and effluent)Sampling Method:

Site Data

Optimal CFM/Vacuum readingsVac in/H2OCFM ft3/minPIDWells

85-95 cfm/20+in/H2OV-1

85-95 cfm/20+in/H2OV-2

85-95 cfm/20+in/H2OV-3

85-95 cfm/20+in/H2OV-4

85-95 cfm/20+in/H2OV-5

85-95 cfm/20+in/H2OV-6

0.1-1.0 in/H2O (vacuum only)PV-1

0.1-1.0 in/H2O (vacuum only)PV-2

0.1-1.0 in/H2O (vacuum only)PV-3

0.1-1.0 in/H2O (vacuum only)PV-4

0.1-1.0 in/H2O (vacuum only)PV-5

0.1-1.0 in/H2O (vacuum only)PV-6

0.1-1.0 in/H2O (vacuum only)PV-7

0.1-1.0 in/H2O (vacuum only)PV-8

Site Insp.

   Was Carbon Drum Replaced ? Y     N       

Sensor Phone Operating   Y         N         

If Off Why?  

Indicate Any Sampling Procedures : 

PID pre, mid and post carbon filtrationAny Visible Signs Of Leaks?

Sampled by:  



APPENDIX    E 

Emergency Contacts   



Emergency Equipment On-Site

Private telephones: Site personnel.

Two-way radios: Site personnel where necessary.

Emergency Alarms: On-site vehicle horns.

First Aid Kits: in vehicles or office.

Fire Extinguisher: On-Site, in office or on equipment.

Emergency Telephone Numbers

General Emergencies 911 or 311

New York City Police (211 Union Avenue Brooklyn, NY) 718-963-5311

Woodhull Medical Center 718-963-8000

NYSDEC Spills Division 800-457-7362

NYSDEC Division of Environmental Remediation 718-482-4599

BDEP Brooklyn Department of Environmental Protection 212-NEW-YORK

Brooklyn Fire Department 718-999-2165 (9 Metro Tech Center) 

National Response Center 800-424-8802

Poison Control 212-340-4494

Site Safety Office 631-589-6521

Project Manager 631-589-6521 or cell 631-774-6682



APPENDIX   F

NYSDEC Authorization Email





APPENDIX   G

OM&M Site Inspection Form



Berninger Environmental

SSDS Monitor and Maintenance

Site#: C241177Site Name: 135 Kent Ave.

Address: 135 Kent Ave. Brooklyn ,NY

Pressure/ Vac ReadingsRemediation System

Carb middle Pressure       psiPre Carbon Pressure Gauge:       psiType of System?

Pre Vacuum Gauge:               in /H 2OPost Carb Pressure             psiSSDS

Optimal Pressure readings: 4-7 psi — Optimal Vacuum: 4-7 in/H2O

 MiniRae 2000 PID **IF PID Middle >5.0ppm change-out required**

Secondary Drum:Primary Drum:Sampling Date: 

Middle Carbon: Influent Carbon:

**IF Effluent PID >0.5 ppm change-out required**Effluent Carbon: 

PID (influent and effluent)Sampling Method:

Site Data

Optimal CFM/Vacuum readingsVac in/H2OCFM ft3/minPIDWells

85-95 cfm/20+in/H2OV-1

85-95 cfm/20+in/H2OV-2

85-95 cfm/20+in/H2OV-3

85-95 cfm/20+in/H2OV-4

85-95 cfm/20+in/H2OV-5

85-95 cfm/20+in/H2OV-6

0.1-1.0 in/H2O (vacuum only)PV-1

0.1-1.0 in/H2O (vacuum only)PV-2

0.1-1.0 in/H2O (vacuum only)PV-3

0.1-1.0 in/H2O (vacuum only)PV-4

0.1-1.0 in/H2O (vacuum only)PV-5

0.1-1.0 in/H2O (vacuum only)PV-6

0.1-1.0 in/H2O (vacuum only)PV-7

0.1-1.0 in/H2O (vacuum only)PV-8

Site Insp.

   Was Carbon Drum Replaced ? Y     N       

Sensor Phone Operating   Y        N         

If Off Why?  

Indicate Any Sampling Procedures: 

PID pre, mid and post carbon filtrationAny Visible Signs Of Leaks?

Sampled by:  



Date:Inspector Name:
Time OUT:Time IN:

GENERAL:

Barometric Pressure:Temperature:Weather:

When was the last rain event:

Is the SSDS Blower currently operating? YES/NO
If no ALERT PROJECT MANAGER

Ambient (backround PID) and Indoor AIR PID:

Any evidence of system tampering, vandalism or damage?
If yes, ALERT PROJECT MANAGER and note findings:

Any evidence of system tampering, vandalism or damage to the exhaust stack?
If yes, ALERT PROJECT MANAGER and note findings:

Inspection of all electrical system components: YES/NO
If no ALERT PROJECT MANAGER

Inspection of all system 's plumbing components: YES/NO
If no ALERT PROJECT MANAGER
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