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SITE MANAGEMENT PLAN
1.0 INTRODUCTION A DESCRIPTION OF REMEDIAL PROGRAM
1.1 INTRODUCTION
This document is prepared following Remedial Action at the Information Technology
High School located at 21-16 44th Road in Long Island City, Queens, New York (hereafter
referred to as the "Site") under the New York State (NYS) Voluntary Cleanup Program (VCP)
administered by New York State Department of Environmental Conservation (NYSDEC). The
Site was remediated in accordance with the Voluntary Cleanup Agreement (VCA) Index Number D2-0023-00-08, Site #V00366-2, which was issued on April 18, 2001.
1.1.1 General
Virginia S. Peterson, as Trustee, Wendy Peterson Smithson, Judy Ann Sarkisian,
Arthur Corey Sarkisian, David P. Close, as Successor Executor/Trustee, Gabrielle V.
Sarkisian as Successor Executor/Trustee and Frederick Hanssen, as Successor
Executor/Trustee entered into a VCA with the NYSDEC to develop an ap proximately
0.82-acre property located in Long Island City, Queens County, Queens, New York into
a commercial space to be leased out to the New York City Department of Education for
use as a school. This VCA required the Applicant Virginia S. Peterson, as Trustee,
Wendy Peterson Smithson, Judy Ann Sarkisian, Arthur Corey Sarkisian, David P. Close,
as Successor Executor/Trustee, Gabrielle V. Sarkisian as Successor Executor/Trustee
and Frederick Hanssen, as Successor Executor/Trustee, to investigate and remed iate
contaminated media at the Site. The boundary of this approximately 0.82 -acre VCP Site
is more fully described in Appendix I - Metes and Bounds. A Site Location Map is shown
in Figure 1. The Site boundary is presented on the Site Map shown in Figure 2.
After completion of the remedial work described in the Remedial Action Work
Plan, some contamination was left in the subsurface at this Site, which is hereafter
referred to as "residual contamination". This Site Management Plan (SMP) was
prepared to manage residual contamination at the Site in perpetuity and to insure the
property remains protective of public health for the occupants of the Information
Technology High School, and of the environment. Remedial Action work on the Site
began in December 2001, and was completed in August 2003. All reports associated
with the Site can be viewed by contacting the NYSDEC: Regional Brownfield Cleanup
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Coordinator, New York State Department of Environmental Conservation,47 -40 21"
St, Long Island City, New York, 11101.
This SMP was prepared by Leggette, Brashears & Graham, Inc. (LBG) located
at 110 Corporate Park Drive, Suite 112, White Plains, New York, on behalf of
Virginia S. Peterson, as Trustee, Wendy Peterson Smithson, Judy Ann Sarkisian,
Arthur Corey Sarkisian, David P. Close, as Successor Executor/Trustee, Gabrielle V.
Sarkisian as Successor Executor/Trustee and Frederick Hanssen, as Successor
Executor/Trustee, in accordance with the Voluntary Cleanup Agreement and the
guidelines provided by NYSDEC. This SMP addresses the means for implementation
of Institutional Controls (ICs) and Engineering Controls (ECs), which are required
under the approved remedial action plan for the Site.
1.1.2 Purpose
The Site contains residual contamination left after completion of the Remedial
Action performed under the VCP. ECs have been incorporated into the Site remedy to
provide proper management of residual contamination to ensure protection of public
health and the environment in the future. A Site-specific deed restriction has been
recorded with the Queens County Clerk that provides means to ensure the continued and
proper management of residual contamination and protection of public health and the
environment. A copy of this deed restriction is included in Appendix II. Strict adherence
is required to all Engineering Controls and all Institutional Controls placed on this Site
by NYSDEC by the grantor of the deed restriction and any and all successors and assigns
of the grantor. ICs provide restrictions on Site usage and mandate operation, maintenance,
monitoring and reporting measures for all ECs and ICs. This SMP includes all methods
necessary ensure compliance with all ECs and ICs required by the deed restriction for residual
contamination at the Site. The SMP has been approved by the NYSDEC, and compliance
with this Plan is required by the grantor of the deed restriction and grantor's successors and
assigns. This plan is subject to change by NYSDEC.
Site management is the last phase of the remedial process and is triggered by the approval of the Final Remedial Report by NYSDEC. The SMP continues in perpetuity. It is the
responsibility of the deed restriction grantor, and its successors and assigns to ensure that all
Site Management responsibilities under this plan are performed.
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The SMP provides a detailed description of all procedures required to manage residual
contamination at the Site following the completion of the Remedial Action in accordance with
the NYS VCA with the NYSDEC. This includes: (1) development, implementation, and management of all Engineering and Institutional Controls; (2) development and implementation
of monitoring systems and a Monitoring Plan; (3) development of a plan to operate and
maintain all treatment, collection, containment, or recovery systems; and (4) submittal of Site
Management Reports, performance of inspections and certification of results, and
demonstration of proper communication of Site information to NYSDEC.
To address these needs, this SMP includes four plans: (1) an Engineering and
Institutional Control Plan for implementation and management of EC/ICs; (2) a Monitoring
Plan for implementation of Site Monitoring; (3) an Operation and Maintenance Plan for
implementation of remedial collection, containment, treatment, and recovery syst ems; and
(4) a Site Management Reporting Plan for submittal of data, information, recommendations,
and certifications to NYSDEC.
Site Management activities, reporting, and EC/IC certification will be scheduled on a
certification period basis. The certification period will be annually.
Important notes regarding this SMP are as follows:


This SMP defines Site-specific implementation procedures;



The Voluntary Cleanup Agreement (Index Number D2-0023-00-08, Site
#V00366-2) for the Site required the preparation of an Operation, Maintenance and Monitoring Plan (OM&M Plan). This OM&M Plan is
superseded by this SMP.



The SMP and all Site documents related to Remedial Investigation and
Remedial Action are maintained at the NYSDEC Region 2 offices in Long
Island City:

Regional Brownfield Cleanup Coordinator
New York State Department of Environmental Conservation
47-40 21' St
Long Island City, New York, 11101
Telephone: (718) 482-4900
The Site documents can also be found in the repositories established for this project,
including:
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Queens Community Board No. 2
43-22 50th Street, 2' Floor
Woodside, NY 11377
Telephone: (718) 533-8773

(for High School use only)
Information Technology High School
21-16 44th Road
Long Island City, Queens County, New York
Telephone: (718) 472-4642

1.2 SITE BACKGROUND
1.2.1 Site Location and Description
The Site is located in the County of Queens (New York City), New York and is
identified as Block 438 and Lots 23 and 26 on the New York City Tax Map. The Site is an
approximately 0.82-acre area bounded by 44 th Road to the north, 44 th Drive and an
industrial building to the south, an industrial building to the east, and 21' Street and a fastfood restaurant to the west (see Figures 1 and 2). The boundary of the Site is more fully
described in Appendix I — Metes and Bounds.
1.2.2 Site History
The Site consists of a four-story masonry and stucco structure. The Site is a former
drapery hardware manufacturer and distributor. The eastern portion of the factory was
dedicated to cleaning, de-greasing, oil-extraction, powder coating and painting of metal
drapery hardware. Prior to this usage, the Site is believed to have contained a metal
plating and finishing facility.
Several environmental investigations have been performed at the Site and are summarized in the sections below.
1.2.2.1 ACT Phase I Environmental Site Assessment
ACT completed a report titled: "Phase I Environmental Site Assessment" for the
Site which is dated May 14, 1997. The Phase I Environmental Site Assessment of the Site
revealed numerous Recognized Environmental Conditions (REC). A summary of this

11

report is presented in the LBG Interim Remedial Measures (IRM) report submitted on June
12, 2002.
1.2.2.2 ACT Phase II Environmental Site Assessment
ACT conducted a subsurface investigation and completed a report titled: "Phase II
Environmental Site Assessment" for the Site dated July 14, 1997 which was submitted to
NYSDEC. This investigation included drilling of soil borings and collection of soil samples
from the metal plating and degreasing tank area, exterior drum storage area, 5,000 -gallon
fuel oil and underground storage tank (UST) and oil pump. Soil samples were analyzed for
volatile organic compounds (VOCs) and metals. A summary of this report is present ed in
the June 12, 2002 IRM report.
1.2.2.3 ACT Revised Supplemental Investigation Report
ACT completed a report titled: "Revised Supplemental Investigation Report" for the
Site dated August 23, 2001 which was also submitted to NYSDEC. During this phase, additional soil borings were drilled at the site, both inside and outside of the building. Soil samples
were collected from the borings and submitted to a laboratory for analysis. Summary information regarding the supplemental investigation is also included in the IRM report as a part
of the supplemental investigation.
ACT supervised the installation of four PVC monitor wells along the exterior of the
building and one PVC piezometer inside the building. Groundwater samples were collected
from the wells and submitted to a laboratory for analysis. ACT personnel collected one sediment sample from each of two sumps located within the building and from one drain located
outside of the building. Each sample was submitted to a laboratory for analysis. A summary
of this report is presented in the June 12, 2002 IRM report.
1.2.2.4 ACT Interim Remedial Measures
During the IRM, ACT supervised the excavation of approximately 15 cubic yards of
soil from beneath the former drum storage area. Endpoint soil samples were collected from
the east wall, south wall and north wall of the excavation; however, no endpoint soil samples
were collected from the west wall or the bottom of the excavation.
ACT supervised the excavation of the sediments within two sumps (SD-01 and SD03) inside the building and from the drain (SD-02) located outside of the building.
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Following the IRM, ACT completed a report entitled: "Closure Report" dated January 30, 2002 submitted to NYSDEC.
The results of the LBG 1RM were summarized in Appendix I of a report entitled
"Remedial Investigation Report", dated October 2002 and revised December 2002.
1.2.2.5 LBG Interim Remedial Measures
LBG was retained to supervise the re-excavation of backfill to the depth of the former
excavation performed by ACT and to excavate remaining contaminated soils in the former
drum storage area. Additionally, LBG supervised the enlargement of the sump (SD-03)
excavation and the re-excavation of sediments beneath the sump until no staining was
evident. The purpose of this work was to remove all the contaminated soil and sediment
above the groundwater table in these areas of the Site, where feasible. The field activities
were conducted to supplement excavation activities performed by ACT on December 17,
2001. The activities performed by LBG consisted of:


excavation of contaminated soil from the former drum storage area;
excavation of contaminated soil from the sump (SD-03) located in the
northeast corner of the basement;



collection for analysis of soil samples from the above-referenced
excavations, the sump, the excavation soil stockpiles, and the three drums
of sediment generated from the sump;



disposal of the contaminated soil stockpile generated from the drum storage
area excavation, and the three drums of sediment generated from the sump;



removal and backfilling with sand of the piezometer located in the
basement; and



conducting community air monitoring for the work area.

1.2.2.6 LBG Remedial Investigation
LBG subsequently completed a remedial investigation at the Site for determination of
soil, groundwater and soil vapor conditions beneath the Site and to obtain data for preparation
of a Remedial Work Plan (RWP). The Remedial Investigation report was submitted in October
2002 and revised in December 2002.
During characterization and delineation of onsite contamination (primarily tetrachloroethene [PCE]), interim remedial measures were instituted to address the contamination. The
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areas of contamination, along with remedial measures completed at the Site and the endpoint
results, are described below in Section 1.3.
1.2.3 Geological Conditions
1.2.3.1 Regional Geology and Hydrogeology
The Site is located in the Atlantic Coastal Plain physiographic province. The
geology of this province is comprised of interbedded layers of sand, clay and marl. In Long
Island the marine deposits are overlain by drift. The marine deposits are Cretaceous and
Quaternary. The drift deposits are derived from glacial activity that occurred during the
Pleistocene. The total thickness of the marine and glacial deposits in Queens County
ranges from 0 foot in northwestern Queens (Long Island City) to 1,100 feet thick in
southeastern Queens.
The groundwater resources that underlie western Long Island is composed of a series
of unconsolidated deposits of sand, gravel and clay of late Cretaceous and Pleistocene age.
The principal water-bearing units that provide usable quantities of water are the Upper Glacial
Aquifer, the Jameco Aquifer, the Magothy Aquifer and the Lloyd Aquifer. Except for the
Upper Glacial Aquifer and Jameco Aquifer, these units are vertically separated from each
other by confining clay units.
1.2.3.2 Site Specific Geology and Hydrogeology
The topography of the site area is generally level. Ground surface elevations at the Site
are approximately 15 feet above msl (mean sea level). The geological characterization of the
Site is based on evaluation of geologic logs for previously installed monitor wells as well as
evaluation of soil collected during the LBG supervised drilling activities.
Geologic logs for the monitor wells are attached in Appendix III. The monitor well
locations are presented on figure 3. As described in the logs, the shallow sediment s
beneath the Site consist primarily of silt, and fill/ash material, underlain by fine to
medium sand. A layer of ash material, approximately 0.5 to 1.0-foot-thick was present
beneath the concrete slabs for the first floor and basement. This layer was exca vated and
removed following the removal of the old concrete slab. The upper silt layer is between
4 and 16 feet thick and it exists across most of the Site. The exception is beneath the
basement on the east side of the building, which is approximately 11 feet lower in
elevation relative to the first floor. The silt in this area was most likely removed during
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construction. In the parking lot area, the silt is mixed with fill material, which included
bricks, wood, ash and sand and gravel. Beneath the silt is a layer of fine to medium
sand, which was encountered in all areas of the Site. The sand extends down to the
bedrock surface, which at this Site was encountered between 17 and 27 ft bg (feet
below grade).
During drilling activities, groundwater was encountered in the sand layer, approximately 4 ft bg beneath the basement and 13 ft bg across the remainder of the site. Water-level
measurements were collected from the monitor wells on September 12, 2002 (prior to the institution of the groundwater pump and treat system) and are presented on Table 1 and a
groundwater elevation contour map generated from these measurements is presented on Figure
4. Based on these measurements, the water-table elevation is approximately 2 feet above msl
and the natural direction of flow is towards the southwest.

1.3 DESCRIPTION OF REMEDIAL INVESTIGATION FINDINGS
The SMP and all Site documents, including the Remedial Investigation and
Remedial Action Work Plan, are maintained by the NYSDEC. These reports can be
found at the repositories listed in Section 1.1.2.
1.3.1 Summary of Remedial Investigation Findings
The investigation of the Site's environmental status was initiated by several
activities performed by ACT. The reports presenting the work plans and results of these
investigations include:
1.

Phase I Environmental Site Assessment, Advanced Cleanup Technologies,
Inc. (ACT), 5/14/97

2.

Phase II Environmental Site Assessment, ACT, 7/14/97

3.

Supplemental Investigation Work Plan, ACT, 12/19/00

4.

Revised Supplemental Investigation Report, ACT, 8/23/01

5.

Remediation Work Plan, ACT, 11/26/01

6.

Addendum #1 Supplemental Investigation Report, ACT, 11/26/01

7.

Closure Report, ACT, 1/30/02

8.

Draft Revised Remedial Action Work Plan, ACT, 5/10/02
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These activities were then supplemented by work performed by LBG from March
2, 2002 to date. The reports presenting the work plans and results of these LBG
investigations include:
1.

Additional Remediation, Leggette, Brashears & Graham, Inc (LBG), 3/02

2.

Interim Remedial Measures Report, LBG, 6/02

3.

Remedial Work Plan, LBG, 6/02

4.

Remedial Work Plan "Revised", LBG, 10/02

5.

Remedial Investigation Report, LBG, 10/02

6.

Addendum Remedial Investigation Report, LBG, 4/03

7.

Evaluation of Potential risks Associated with VOCs in Soil Gas Beneath a
Building in LIC, NY, Roux Associates, 4/3/03

8.

Remedial Report, LBG, 7/03

9.

Remedial System OM&M Plan, LBG, 7/03

10.

Remedial Report, LBG, 8/03

11.

Remedial System OM&M Plan, LBG, 8/03

12.

Treatment System Monthly Monitoring Reports, LBG, 2003 to present

13.

Quarterly Groundwater Monitoring Reports, LBG, 2003 to present
These reports are available at the repositories listed in Section 1.1.2.

Remedial Investigations of soil, groundwater and soil vapor were completed in
2002 and 2003 and revealed the presence of Volatile Organic Compound (VOC) vapors
under the building slab and in groundwater. The sources of the VOC were determined to
be from the drum storage area (which is outside the footprint of the school) and which is
where localized contaminated soil was identified and removed from the Site. Elevated
concentrations of lead were also identified in soil beneath the dry drains under the
buildings and in the courtyard. The reports summarizing the remedial investigation results
are available at repositories listed in Section 1.1.2.
The Remedial Work Plan (RWP) was released for public review during May
21 June 20, 2003. The RWP was thereafter approved by the NYSDEC and
NYSDOH.


The Site Remedy consisted of the following Remedial Actions:
o

Removal and disposal of stored drums and other smaller containers;

o

Cleaning the boiler room area and the elevator pits;
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o

Closure of a 5,000-gallon heating oil tank;

o

Excavation and removal of the dry drains and the soil hotspots in the
parking lot;

o

Appropriate off-Site disposal of all material removed from the Site in
accordance with all Federal, State and local rules and regulations for
handling, transport, and disposal;

o

Placement of a competent cover over the open area, consisting of concrete, asphalt, paving stones and/or clean soil;

o

Placement of a 40-mil HDPE (high density polyethylene) liner below the slab
(vapor barrier);

o

Sealing all joints in liner and placement of sealed boots around all utility
entries;

o

Placement of a new 8-inch concrete slab within the building;

o

Removal of existing building slab and 2 (two) feet of underlying soil;

o

Screening for indications of contamination (by visual means, odor, and
monitoring with photoionization detector [PID]) of intrusive Site work;

o

All responsibilities associated with the Remedial Action, including permitting
requirements and pretreatment requirements, addressed in accordance with all
applicable Federal, State, and local rules and regulations;

o

Placement of a gravel layer with piping to create a slight vacuum below the
slab and vapor barrier (sub-slab depressurization system);

o

Installation of four vertical soil vapor extraction wells (former drum storage
area) and treatment system;

o

Installation of blower fans to remove vapors;

o

Installation of a positive pressure heating ventilation and air conditioning
system within the building which cycles multiple air changes per hour;

o

Installation of a groundwater extraction and treatment system. Groundwater is
extracted at very low rates (approximately 1.5 gpm [gallons per minute]) to
limit capture to immediate area;

o

Enclosure of all collection and treatment systems;

o

Implementation of an operation and maintenance program for remedial
systems; Implementation of a monitoring program for remedial systems
and groundwater;
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o

Deed restriction noting the site's history and requirements for maintaining the
remedy; and

o

An Operation and Maintenance Plan, now upgraded to this Site Management
Plan, for long term management of residual contamination, which includes
plans for (1) Institutional and Engineering Controls, (2) monitoring, (3)
operation and
maintenance and (4) reporting.



The following was provided by the New York State Department of Health in
response to site specific conditions and consists of the following:
o

Groundwater beneath the site is not used as a source of drinking water and
direct exposure does not exist;

o

Direct exposure to contaminated soils is prevented by covering soils with building slabs and asphalt paving. Maintenance of these soil covers is required as
part of a deed restriction;

1.3.1.1 Soil
The onsite soil contamination, as identified by the Site contaminant characterization
activities, consisted of VOCs and heavy metals. The following sections outline the areas of
the Site which were investigated as well as actions taken to address contamination encountered
at each location.
1.3.1.1.1 Former Drum Storage Area
On February 12, 2002, LBG supervised the excavation activities of the former
drum storage area. The former drum storage area is located in an alley area to the
south of the building (figure 2). This excavation was performed to supplement a previ ous excavation in the same area by ACT. It was determined by LBG that contaminated
soil was left in place and additional excavation activities were required. The
excavation was terminated at 6-7 ft bg (feet below grade) and approximately 25 cubic
yards of soil was removed from the excavation.
Confirmation soil samples were collected from the excavation sidewalls and bottom
(collected from 6 ft bg).
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1.3.1.1.2 First Floor Ash Removal
On August 1, 2 and 5, 2002, nine geoprobe borings, GP-1 to GP-9, were drilled
within the area of the first floor to depths ranging between 16 and 20 ft bg. The loca tions of the geoprobe borings are shown on figure 5. During the drilling continuous
soil samples were collected using a 4-foot macro-core sampling device. Two soil samples per boring were selected for laboratory analysis. The first soil sample selected
for laboratory analysis was from 0-1 foot below the floor grade, while the second soil
sample was selected based on the highest PID reading or, from the soil sample
collected from above or at the groundwater level. The Project Manager of NYSDEC
Region II inspected this process.
The soil samples were submitted to the laboratory for analysis of VOCs (EPA
Method 8260), SVOCs (EPA Method 8270), total metals, TCLP metals and pesticides
and PCBs.
Based upon the laboratory results for the soil sampled from 0-1 foot below the
floor grade, the fill/ash located directly beneath the concrete slab was removed from
the first floor and stockpiled in the parking lot. The stockpile was placed on a 40 mil
polyethylene liner. Approximately 500 cubic yards of soil/ash was removed from the
first floor and placed on the stockpile.
From September 16 to 23, 2002, the first-floor fill/ash stockpile was loaded onto
trucks and disposed as non-hazardous petroleum contaminated soil.
1.3.1.1.3 Basement Sumps
In 2001, ACT supervised the removal of the sediments from two sumps, SD01 and SD-03 located inside of the building and from a drain SD-2 located outside of
the building. All of these locations are shown on figure 5.
On February 14, 2002, Leggette, Brashears & Graham, Inc. (LBG) supe rvised
the excavation activities of the sump, SD-03 (B-1), located in the northeast corner of
the basement. A three-foot square area of the six-inch thick concrete was removed to
provide access to the soil surrounding and beneath the sump. The sediment was removed from the sump using hand tools consisting of a shovel and a post -hole digger.
The sediment was screened continuously for VOCs and all PID readings taken from
the sediment were non-detectable. All of the sediment was removed from SD-03 (B1) and transferred to three United States Department of Transportation (USDOT)
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approved 55-gallon steel storage drums. Approximately one cubic yard of sediment
was generated from SD-03 (B-1). Groundwater was encountered at approximately 20
ft bg or 4 feet below the basement slab. A confirmation sediment bottom sample was
collected from 4 ft bg. Once the excavation and sampling activities were completed,
the area was backfilled with approximately one cubic yard of pea gravel.
Additionally, a composite sample of the sump sediment contained in the three drums
was collected for waste characterization.
On February 22, 2002, LBG supervised the removal of the three drums of
sediment generated from basement sump SD-03 (B-1). This waste was listed as hazardous due to its TCLP lead content.
1.3.1.1.4 Basement Ash Removal
Between July 16 and 18, 2002 the concrete slab was removed from the basement
area, exposing the soil beneath. The concrete was broken in pieces using air powered
jackhammers and transported out. After the soil was exposed, it was visually
inspected for staining and screened for VOCs using a PID. It was determined that
directly beneath the concrete slab a layer of approximately 0.5 to 1 foot of fill and
ash was present. It was determined that the fill/ash layer had to be removed in order
to evaluate the underlying soil. Approximately 400 cubic yards of soil/ash were
removed from the basement and placed on the stockpile.
1.3.1.1.5 Parking Lot
Lead contamination was discovered in a soil sample collected in the parking lot.
In order to better characterize the subsurface soil and to further delineate the
horizontal and vertical extent of lead impacted fill, geoprobe borings were drilled on
April 12, 2002. Eight borings were positioned in a grid around MW -03 and advanced
to 8 ft bg. The locations of the geoprobe borings drilled on April 12, 2002 are shown
on figure 6 as PGP-1 to PGP-8. Samples were collected in 2-foot increments and analyzed for total lead. Of 32 samples collected, 7 were reanalyzed for TCLP lea d, one of
which was classified as hazardous PGP-4 (4-6 ft bg). Additional geoprobe borings,
PGP-9 to PGP-14 were drilled on August 16, 2002 to further delineate the horizontal
and vertical extent of the lead contamination. Soil samples were collected conti nuously
from grade to 16 to 20 ft bg. Each sample submitted to the laboratory was a composite
of 4-foot soil samples recovered from the geoprobe Macrocore. As with the previous
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samples, all samples submitted were analyzed for total lead; however, all of th ese
samples were also analyzed for TCLP lead.
On October 17, 2002, four excavations were completed in the parking lot.
Sidewall samples and a bottom sample were collected from all four excavations to
confirm clean endpoints. Due to the elevated endpoint samples from one excavation,
on November 18, 2002 additional soil was excavated from this area. Following the
excavation, new endpoint samples were collected from the east sidewall, the south
sidewall and bottom of the excavation. The parameter concentrations of these new
endpoint samples were below the TCLP hazardous classification level. Approximately
130 cubic yards of soil excavated from the lead contamination hot spot areas were removed
and disposed of as hazardous material for lead by a licensed hazardous waste hauler.
1.3.1.1.6 Pipe Trench Remediation
On August 26 and 28, 2002, removal of a former oil pipe and excavation of soil
from the south wall of the building was completed at the site (figure 5). Approximately
65 cubic yards of soil stockpiled onsite along with the first-floor ash were placed on a
plastic liner and covered with plastic. Additionally, some sections of concrete extended
from the building and into the trench. The piping and concrete were removed from the
trench and disposed offsite. The trench was then separated into four areas (each approximately 8 feet by 20 feet), and composite bottom samples were collected from each
area. All samples were sent to the laboratory and analyzed for VOCs and SVOCs. All
samples were also analyzed for total metals, TCLP metals, PCBs and pesticides. On
September 4, 2002, two composite soil samples were collected from the trench soil
stockpile and analyzed for waste characterization. This soil, in addition to the first-floor
ash, was removed from the Site as non-hazardous petroleum contaminated soil. This
material was loaded into vehicles permitted by the NYSDOT and transported off-site
under manifest by a licensed waste hauler.
1.3.1.1.7 Parking Lot Topsoil Removal
In order to grade the parking lot to allow the completion with a finished surface, one
to two feet of soil was removed from the surface. Approximately 240 cubic yards of soil was
stockpiled onsite with a polyethylene liner both underneath it and covering it. On March 21,
2003, a composite soil sample was collected from the topsoil stockpile and analyzed for waste
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characterization. This soil was removed from the Site as non-hazardous petroleum
contaminated soil.
Following removal of this soil, the parking lot was capped with a six-inch thick
concrete slab. After the concrete slab hardened a finished block surface was constructed for
aesthetic purposes. Drainage for runoff was laid out throughout the parking lot and routed to
the dry wells.
1.3.1.2 Groundwater
Initial LBG groundwater characterization sampling began September 2002.
Quarterly groundwater sampling occurred in March and June 2003 and continues to date.
The current field activities include well inspections, groundwater elevation measurements
and groundwater sampling activities. The monitor wells utilized for characterizing the
groundwater beneath the Site consist of several wells installed by ACT during previous
investigations (MW-1, MW-2, and MW-5) as well as several wells installed during
additional LBG investigations (MW-6, MW-7, MW-8, MW-9, MW-10, MW-13, BRW-1,
BRW-2, BRW-3 and RW-1). The location of these wells is shown on figure 3.
Additionally, prior to being either destroyed or abandoned, MW-3, MW-4, MW-11 and
MW-12 were used for groundwater sampling/characterization at the Site (figure 5).
The groundwater beneath the Site has been impacted by VOCs, specifically
chlorinated solvents (PCE and TCE). The onsite and offsite monitor wells sampled during past
isolated sampling events as well as the quarterly groundwater sampling round have been
utilized to monitor the groundwater quality beneath the Site and compare analytical data to
historical contaminant concentrations.
Groundwater sampling results from September 2002 through July 2007 indicate
that VOCs have been detected above TOGS Guidance Values in Wells MW-1, MW-2,
MW-6, MW-7, MW-8, MW-9, MW-10, BRW-1, BRW-2, BRW-3 and RW-1. The
primary contaminants, as listed above, consisted of and continue to consist of PCE and
TCE. Summary tables of VOC concentrations in groundwater are presented in quarterly
groundwater monitoring reports.
The former drum storage area was the suspected source area from the onset of the
investigation. This correlates well with the dissolved phase contaminant distribution
throughout the Site, with the highest general concentrations of PCE and TCE being detected
in the immediate area with low to no contamination being detected along the perimeter of the
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Site, with the exception of periodic spikes in MW-1 on the north side of the Site. At the time
of the preparation of this SMP, offsite studies are currently being conducted by NYSDEC to
assess for possible additional sources of chlorinated hydrocarbons in the neighborhood.
1.3.1.3 Soil Vapor
Onsite soil vapor data was collected as part of the remedial investigation activities.
This investigation consisted of collecting soil vapor samples from thirty-three (33)
geoprobe boring locations in August of 2002. This sampling round was conducted prior
to the removal of the old concrete slab within the building. The sampling excavation and
the results of the PID screening and the laboratory analytical for the first soil vapor
sampling round are presented in the Remedial Investigation Report dated October 2002,
revised December 2002.
The onsite soil vapor contamination consisted of VOCs consistent with the source
area (the PCE contamination originating the former drum storage area). Supporting this
conclusion included the fact that the highest concentration of PCE detected in the soil
vapor (80,000 ppbv) was detected at 13.5 ft bg (just above the groundwater table) in the
GP-8 sampling location (adjacent to the former drum storage area). The remaining
sampling locations throughout the Site had VOC concentrations significantly lower than
those detected in GP-8 (figure 5). The remainder of the PCE concentrations on the first
floor prior to the removal of the concrete slab ranged from a maximum of 851 ppbv
detected in GP-4 to <1 ppbv in the shallow sample from GP-1. Prior to the removal of the
concrete slab in the basement, the PCE concentrations ranged from <1 ppbv to 11.6 ppbv
(GP-17).
After the removal of the concrete slab, a second soil vapor sampling round was performed on August 15, 2002. The results of this investigation showed that the highest
concentration of PCE detected was reduced from the previous 80,000 ppbv to a
concentration of 1,180 ppbv in GP-6. Of note, the sample location where the 80,000 ppbv
was previously detected was reduced to a concentration of 599 ppbv as a result of the
removal of the concrete slab and off-gassing. The PCE concentrations in the basement
remained relatively the same (low levels) with a maximum concentration of 16.4 ppbv
detected in GP-12. The results of the laboratory analysis for the second soil vapor sampling
round are presented in the Remedial Investigation Report dated October 2002, revised
December 2002.
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On September 23, 2002 a third soil vapor sampling round was conducted. This
sampling round was conducted using vapor points VP-1 to VP-10 at depths of 2.5 ft bg
and 12.5 ft bg for each sampling location. The results of this investigation showed that
the highest concentration of PCE detected was 590 ppbv detected in the deep sample from
VP-4 with VP-5 (2.5 ft bg) having the second highest concentration of 380 ppbv. The
results of the laboratory analysis for the third soil vapor sampling round are presented in
and sampling locations are presented in the Remedial Investigation Report dated October
2002, revised December 2002. The laboratory analysis of the soil vapor sampling is listed
on tables 21 through 25.
1.3.1.4 Underground Storage Tanks
As listed in previous ACT investigations, there is record of one (1) 5,000-gallon UST
located beneath the sidewalk adjacent to the building along 21' Street. As listed in past ACT
reports, (Phase II Environmental Site Assessment, July 14, 1997) the tank location was identified and soil borings were installed around the tanks. The soil collected from the borings
indicated that no VOC contamination was present in the soil adjacent to the UST.
The oil pump for the UST was historically located in the southwest corner of the
building (adjacent to the UST) in the former boiler room. Low levels of VOC
contamination were identified in this area. Following the removal of the concrete slab
inside of the building, the piping associated with the former UST was removed and soil
was excavated from the trenches (approximately 65 cubic yards) and the area of the former
oil pump Soil samples from the excavated pipe trench were collected and analyzed (See
Section 1.3.1.7). The laboratory analysis of the soil samples from this are listed on table
26.
1.4 DESCRIPTION OF REMEDIAL ACTIONS
The Site was remediated in accordance with the scope of work presented in the
NYSDEC-approved Remedial Work Plan dated October 2002 and the remedial system
has been maintained as described in the Remedial System Operation Maintenance and
Monitoring Plan dated August 2003. These reports were generated based on the composite
data compiled from the all prior investigations.
Below is a summary of the Remedial Actions required and implemented at the Site:
o

Removal and disposal of stored drums and other smaller containers;

o

Cleaning the boiler room area and the elevator pits;
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o

Closure of a 5,000-gallon heating oil tank;

o

Excavation and removal of the dry drains and the soil hotspots in the
parking lot;

o

Appropriate off-Site disposal of all material removed from the Site in
accordance with all Federal, State and local rules and regulations for
handling, transport, and disposal;

o

Placement of a competent cover over the open area, consisting of concrete, asphalt, paving stones and/or clean soil;

o

Placement of a 40-mil HDPE (high density polyethylene) liner below
the slab (vapor barrier);

o

Sealing all joints in liner and placement of sealed boots around all utility
entries;

o

Placement of a new 8-inch concrete slab within the building;

o

Removal of existing building slab and 2 (two) feet of underlying soil;

o

Screening for indications of contamination (by visual means, odor, and
monitoring with PID) of intrusive Site work;

o

All responsibilities associated with the Remedial Action, including
permitting requirements and pretreatment requirements, addressed in
accordance with all applicable Federal, State, and local rules and
regulations;

o

Placement of a gravel layer with piping to create a slight vacuum below
the slab and vapor barrier (sub-slab depressurization system);

o

Installation of four vertical soil vapor extraction wells (former drum
storage area) and treatment system;

o

Installation of blower fans to remove vapors;

o

Installation of a positive pressure heating ventilation and air
conditioning system within the building which cycles multiple air
changes per hour;

o

Installation of a groundwater extraction and treatment system.
Groundwater is extracted at very low rates (approximately 1.5 gpm) to
limit capture to immediate area;

o

Enclosure of all collection and treatment systems;
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o

Implementation of an operation and maintenance program for remedial
systems;

o

Implementation of a monitoring program for remedial systems and
groundwater;

o

Deed restriction noting the site's history and requirements for maintaining the remedy; and

o

An Operation and Maintenance Plan, now upgraded to this Site Management Plan, for long term management of residual contamination, which
includes plans for (1) Institutional and Engineering Controls, (2) monitoring, (3) operation and maintenance and (4) reporting.

Remedial activities completed at the Site were conducted in accordance with the
NYSDEC-approved RWP for the Site. The RWP submitted in October 2002 was approved by
NYSDEC Region II on July 3, 2003. The letter of approval is presented in Appendix IV.
1.4.1 Removal of Contaminated Materials from the Site
in performing the onsite soil cleanup activities, the Volunteer used the NYSDEC recommended soil cleanup objectives, as set forth in TAGM 4046, as the end goal. These established soil cleanup objectives are protective of public health and the environment. Additionally,
the remedial program includes the use of long-term institutional and engineering controls to
address all remaining onsite contamination. It should also be noted that soil cleanup activities
performed at the Site fulfilled requirements as set forth for compliance with school use being
the intended use for the Site. As such, as a minimum one to two feet of all exposed surface
soils which exceeded the site background values for contaminants of concern were excavated
and disposed of off-site. This even included soils originally covered by the components of the
development of the Site (e.g. building concrete slab and the courtyard asphalt). The excavated
areas were then backfilled with clean fill material, all of which was below the applicable soil
cleanup objectives.
A summary of the materials and quantities removed from the Site is listed below.
1.4.1.1 Former Drum Storage Area
On February 12, 2002, LBG supervised the excavation activities of the former drum
storage area. Approximately 25 cubic yards of PCE contaminated soil was excavated and
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stockpiled onsite. Additionally, a second stockpile was previously generated by ACT in their
first excavation of the former drum storage area and remained onsite.
On February 25, 2002, LBG supervised the removal of approximately 40-45 cubic
yards of tetrachloroethene contaminated soil from the two onsite stockpiles.
1.4.1.2 First Floor Ash Removal
Between August-September 2002 approximately 500 cubic yards of soil/ash was
removed from the first floor disposed as non-hazardous petroleum contaminated soil. This
soil was removed after the concrete slab was removed from the first-floor area, exposing
the soil beneath.
1.4.1.3 Basement Sumps
In 2001, ACT supervised the removal of the sediments from two sumps, SD-01 and
SD-03 located inside of the building and from a drain SD-2 located outside of the building.
On February 14, 2002, approximately one cubic yard (three United States Department
of Transportation (USDOT) approved 55-gallon steel storage drums) of sediment was
generated from SD-03 (B-1). Once the excavation and sampling activities were completed,
the area was backfilled with approximately one cubic yard of pea gravel.
1.4.1.4 Basement Ash Removal
Between July-August 2002 approximately 400 cubic yards of soil/ash was removed
from the basement disposed as non-hazardous petroleum contaminated soil. This soil was
removed after the concrete slab was removed from the basement area, exposing the soil
beneath.
1.4.1.5 Parking Lot
Approximately 130 cubic yards of soil excavated from the lead contamination hot spot
areas were removed and disposed of.
1.4.1.6 Dry Well Remediation
Soil generated from the dry well excavation was segregated onsite and characterized
separately. Approximately 106 cubic yards of soil (excavated from 9 ft bg to 14 ft bg) was
below all regulatory standards and 165 cubic yards exceeding regulatory standards for lead
was removed from the Site.
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1.4.1.7 Pipe Trench Remediation
On August 26 and 28, 2002, the piping and soil running along the south wall of the
building (from the oil pump) was excavated, amounting to approximately 65 cubic yards
of soil.
1.4.1.8 Parking Lot Topsoil Removal
In order to grade the parking lot to allow the completion with a finished surface, one
to two feet of soil was removed from the surface. Approximately 240 cubic yards of soil was
removed from the Site as non-hazardous petroleum contaminated soil.
1.4.2 On-Site Treatment Systems
Following the removal of contaminated media from the Site, an onsite remedial
mitigation system was installed. This system consists of: a horizontal sub-slab vapor
depressurization system (SSDS) (seventeen horizontal pipes HV-1 to HV-17) located
beneath the building slab below a vapor barrier; a vertical soil vapor extraction well
network (VE-1 to VE-4) in the source area; and, a groundwater pump and treat system
extracting water from the source area. Please note that the soil vapor extraction system
and the groundwater pump and treatment system were shut down in October 2010 and
April 2014, respectively.
All active remedial equipment is housed/located in the treatment shed located to
the south of the building in the alleyway. A map showing the location of the system shed
as well as the locations of the horizontal SVE pipe legs, the vertical SVE wells and the
groundwater extraction well RW-1 is shown on figure 8. Additionally, a flow diagram of
the treatment system is shown on figure 9. The SVE and groundwater treatment shed
equipment layout is shown on figure 10.
1.4.3 Residual Contamination
Following the completed remedial actions at the Site, contaminated media remains on
the Site. This contaminated material consists of: dissolved phase VOCs present in the
groundwater; VOCs present in the soil vapor (minimal); and, low levels of metals and SVOCs
in the soil (below the building slab and the imported fill material).
The remaining soil contamination is controlled onsite by the presence of physical
barriers (concrete slab, vapor barrier, clean fill topsoil, and/or paving stones) and
protective systems.
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The primary contaminant source remaining on the Site consists of the dissolved
phase VOC present in the groundwater. The contaminated groundwater is currently being
addressed by the active groundwater pump and treat system. Currently, this contaminant
source is the focus of the remedial effort in addition to running the SSDS and SVE systems
to ensure that no vapor phase VOCs build up in concentration beneath the concrete
slab/vapor barrier as a result of off-gassing from the groundwater.
1.4.4 Engineering and Institutional Controls
Since residual contamination is present at this Site, Engineering Controls and
Institutional Controls are implemented to protect public health and the environment in the
future. The Controlled Property has five primary Engineering Controls. These are: (1) a
composite cover system within the building (first floor and basement) consisting of (from
bottom to top) 1 foot of gravel, a 40-mil HDPE liner, a protection board layer, and a steel
mesh reinforced 8-inch thick concrete slab as well as a spray-on epoxy vapor barrier along
the western basement wall adjacent to the first floor and in the parking area consisting of
a 6-inch thick concrete slab overlain by decorative paving stones in the courtyard; (2) a
sub-slab soil depressurization system installed in the gravel layer beneath the HDPE liner;
(3) a vertical soil vapor extraction system consisting of four vertical SVE wells installed
in the former drum storage area (the suspect source area); and (4) a groundwater pump and
treat system extracting groundwater from RW-1 located in the former drum storage area
(the source area); and (5) a positive-pressure heating ventilation and air conditioning
(HVAC) system within the building. Please note that the soil vapor extraction system and
the groundwater pump and treatment system were shut down in October 2010 and April
2014, respectively.
A series of Institutional Controls are required to implement, maintain and monitor
these Engineering Controls. This SMP ensures compliance with these Institutional Controls.
Generally, these include:


All Engineering Controls must be operated and maintained as specified in
this SMP;



All Engineering Controls on the Site must be inspected and certified at a
frequency and in a manner defined in this SMP;



Groundwater, soil vapor, and other environmental monitoring must be
performed as defined in this SMP;
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Data and information pertinent to Site Management for the Site must be
reported to NYSDEC at the frequency and in a manner defined in this
SMP;



On-Site environmental monitoring devices, including but not limited to,
groundwater monitor wells and soil vapor points, must be protected and
replaced as necessary to ensure continued functioning in the manner specified
in this SMP.

The Site has a series of Institutional Controls in the form of Site restrictions. Site
restrictions that apply to the Site are:


Use of groundwater underlying the Controlled Property is prohibited without
treatment rendering it safe for the intended use;



All future activities on the Controlled Property that will disturb residual
contaminated material are prohibited unless they are conducted in accordance
with the soil management provisions in this SMP;



The Controlled Property may be used for unrestricted use, provided the
long-term Engineering and Institutional Controls included in the SMP remain
in use.



In addition to required environmental monitoring, New York City
Department of Education (NYCDOE) had proposed to perform indoor air
sampling within the school at the request of the community.

These EC/ICs should:


Prevent ingestion of groundwater with contamination levels that exceed
drinking water standards;



Prevent contact with or inhalation of volatiles from contaminated
groundwater;



Restore groundwater to pre-disposal/pre-release conditions, to the extent
practicable;



Prevent ingestion/direct contact with contaminated soil; and



Prevent inhalation of or exposure to contaminants volatilizing from
contaminated soil.
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2.0 ENGINEERING AND INSTITUTIONAL CONTROL PLAN
2.1 INTRODUCTION
2.1.1 General
Remedial activities completed at the Site were conducted in accordance with the
NYSDEC-approved Remedial Action Plan for 21-16 44th Road, Long Island City, New
York. The remedial goals included attainment of Site-specific Soil Cleanup Objectives
(SCOs) for on-Site soils for use as a high school. The SCOs were approved by NYSDEC.
A summary of the remedial strategies and EC/ICs implemented at the Site are as follows:


Removal and disposal of stored drums and other smaller containers;



Cleaning the boiler room area and the elevator pits;



Closure of a 5,000-gallon heating oil tank;



Excavation and removal of the dry drains and the soil hotspots in the parking
lot;



Appropriate off-Site disposal of all material removed from the Site in accordance
with all Federal, State and local rules and regulations for handling, transport,
and disposal;



Placement of a competent cover over the open area, consisting of concrete,
asphalt, paving stones and/or clean soil;



Placement of a 40-mil HDPE (high density polyethylene) liner below the slab
(vapor barrier);



Sealing all joints in liner and placement of sealed boots around all utility entries;



Placement of a new 8-inch concrete slab within the building;



Removal of existing building slab and 2 (two) feet of underlying soil;



Screening for indications of contamination (by visual means, odor, and monitoring with PID) of intrusive Site work;



All responsibilities associated with the Remedial Action, including permitting
requirements and pretreatment requirements, addressed in accordance with all
applicable Federal, State, and local rules and regulations;
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Placement of a gravel layer with piping to create a slight vacuum below the slab
and vapor barrier (sub-slab depressurization system);



Installation of four vertical soil vapor extraction wells (former drum storage area)
and treatment system;



Installation of blower fans to remove vapors;



Installation of a positive pressure heating ventilation and air conditioning system
within the building which cycles multiple air changes per hour;



Installation of a groundwater extraction and treatment system. Groundwater is
extracted at very low rates (approximately 1.5 gpm) to limit capture to
immediate area;



Enclosure of all collection and treatment systems;



Implementation of an operation and maintenance program for remedial systems;



Implementation of a monitoring program for remedial systems and
groundwater;



Deed restriction noting the site's history and requirements for maintaining the
remedy; and



An Operation and Maintenance Plan, now upgraded to this Site Management Plan,
for long term management of residual contamination, which includes plans for
(1) Institutional and Engineering Controls, (2) monitoring, (3) operation and
maintenance and (4) reporting.

Since residual contaminated soil and groundwater/soil vapor exists beneath the Site,
Engineering Controls and Institutional Controls (EC/ICs) are required to protect human health
and the environment. The NYCDOE has believes that it is the landlord's responsibility to
maintain the EC/ICs in the event the volunteer fails to do so. However, the DOE has agreed
to fund the maintenance of the systems if the landlord fails to take responsibility. A copy of a
communication indicating this agreement to fund the maintenance of the systems if the
landlord fails to take such responsibility is included in Appendix XII.
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This following Engineering and Institutional Control Plan describes the procedures for
the implementation and management of all EC/ICs at the Site. The EC/IC Plan is one component of the SMP and is subject to revision by NYSDEC.
2.1.2 Purpose
The purpose of this Plan is to provide:


A description of all EC/ICs on the Site;



The basic operation and intended role of each implemented EC/IC;



A description of the key components of the ICs;



A description of the features that should be evaluated during each annual
inspection and compliance certification period;



A description of plans and procedures to be followed for implementation of
EC/ICs, such as the implementation of the Soil Management Plan for the
safe handling of residual contamination that may be disturbed during
maintenance or redevelopment work on the Site; and



Any other provisions necessary to identify or establish methods for implementing the EC/ICs required by the Site remedy, as determined by the NYSDEC.

2.2 ENGINEERING CONTROL COMPONENTS
2.2.1 Engineering Control Systems
Please note that the soil vapor extraction system and the groundwater pump and treatment
system were shut down in October 2010 and April 2014, respectively.
2.2.1.1 Composite Cover System
Exposure to residual contaminated soil/fill is prevented by an engineered composite
cover system built on-Site. This composite cover system is comprised of concrete-covered
sidewalks, a concrete with overlying paving stone courtyard, and an interior flooring
system composed of: (from bottom to top) 1 foot of gravel, a 40-mil HDPE liner, a
protection board layer, and a steel mesh reinforced 8-inch thick concrete slab as well as a
spray-on epoxy vapor barrier along the western basement wall adjacent to the first floor.
The liner was installed beneath the concrete slab as one unit and all seams were heat
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welded. The liner was constructed above a horizontal depressurization system with soil
vapor collection pipes that were installed in a layer of pea stone. The vapor barrier was also
installed beneath the elevator shafts in both the first floor and basement, and connected to their
respective floors' liner. A specification sheet for a HDPE geomembrane manufactured by GSE
Lining Technology, Inc. is included in the Remedial Work Plan dated October 2002 and
Remedial Report dated August 2003.
The 40-mil HDPE liner covers the first floor and basement areas and the liner was
secured to the existing concrete walls with stainless steel battens and sealant. The liner
was secured to the columns with a banding strip and sealant. The batten is constructed of
stainless steel 3/8-inch thick and 1 1/2-inch wide. The liner was secured to the batten with
3/8-inch diameter stainless steel cinch anchor bolts, 3 3/4-inch long, and installed at 6
inches on center. A 1/4-inch thick, 1 1/2-inch diameter neoprene gasket was used as the
sealant which was placed between the concrete and the liner. The banding strips were
prefabricated to fit the existing cylindrical columns, and were installed in the same manner
as the battens.
To ensure against failure of the liner at bends between the horizontal and vertical
surfaces, a 45-degree cove, filled with grout or polyfoam was formed along the corners.
The cove is at least 2 inches in each the horizontal and vertical direction.
Penetrations through the liner for plumbing or electric conduits were also sealed
to the liner through installation of custom HDPE pipe boots. Pipe boots are custom -made
HDPE sleeves with a lip that can be sealed to the liner. A non-woven geotextile filter
fabric of 8 to 10 ounce per square yard weight, was set over the entire pea stone surface
prior to the placement of the liner to prevent potential puncture of the liner by the pea
stone. After the liner was installed on the fabric it was then covered by a protection
board, overlain by steel reinforcing mesh and a new 8-inch thick concrete slab.
Plate 1, attached as Figure 11, shows the NYSDEC-approved design for the interior
flooring system used on this Site. A Soil Management Plan is discussed in Section 2.3 of this
EC/IC Plan. Issues related to maintenance of this cover are provided in the Monitoring Plan
included in Section 4 of this SMP.
Procedures for operating and maintaining the composite cover system are documented
in the Operation and Maintenance Plan (Section 4 of this SMP). Procedures for monitoring
the system are included in the Monitoring Plan (Section 3 of this SMP). The Monitoring Plan
also
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addresses severe condition inspections in the event that a severe condition, which may affect
controls at the Site, has occurred.
2.2.1.2 Sub-Slab Depressurization System (SSDS)
The sub-slab depressurization system was installed beneath the composite cover system
under

the

building.

The

system

consists

of

17

horizontal

pipe

legs

(11 beneath the first floor and 6 beneath the basement) installed within the approximately 1foot thick pea gravel layer beneath the I-IDPE liner. After lowering the grade in each area,
the basement and first floor was covered with an approximate 1-foot thick layer of pea gravel.
Trenches were excavated within the pea gravel in the basement and first floor and the piping
was installed within the trenches. The solid piping consisted of 10-foot lengths of 2-inch
inside diameter, Schedule 40 PVC pipe. The screened areas at the end of each pipe run consist
of two 10-foot lengths of 2-inch I.D. 20-slot Schedule 40 PVC slotted pipe. The pipes were
connected with threaded ends in addition to 2-inch PVC couplings and elbows, all of which
were sealed with PVC glue to create an airtight seal.
Following the completion of the trenches, the elevations of the piping runs were
surveyed. The pipes were set in the trenches with a minimum of 2 inches of pea gravel
below it as a base. The reference point was the known elevation of the top of the concrete
slab. The SSDS piping was at its highest elevation in the southwest corner of the basement
and along the south wall of the first floor, where the pipes exit the building. The pip ing
was at its lowest elevation at the end of each pipe run so as to allow condensate water to
drain to and out of the slotted pipe sections. Elevations of the pipes were taken at
approximately 5-foot intervals to ensure a constant slope continued to the end of each of
the six piping runs in the basement and each of the eleven piping runs on the first floor.
After elevations were set, the pipes were covered over with pea gravel and the interior
grade was leveled off.
A map showing the location of the system shed as well as the locations of the horizontal
SSDS pipe legs is shown on figure 8. Additionally, a flow diagram of the treatment system is
shown on Figure 9.
Procedures for operating and maintaining the sub-slab depressurization system are
documented in the Operation and Maintenance Plan (Section 4 of this SMP). Procedures for
monitoring the system are included in the Monitoring Plan (Section 3 of this SMP). The
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Monitoring Plan also addresses severe condition inspections in the event that a severe condition, which may affect controls at the Site, has occurred.
2.2.1.3 Vertical Soil Vapor Extraction System
A vertical soil vapor extraction system consisting of four vertical SVE wells
installed in the former drum storage area (the source area). This vertical SVE well network
consists of 4 vertical SVE wells. The vapor extraction wells were constructed of 4-inch
diameter PVC screen and riser pipe. The screen was set from approximately 21 ft bg (feet
below grade) to 3 ft bg in VE-1 and the screens were set from approximately 23 ft bg (feet
below grade) to 3 ft bg in VE-2, VE-3 and VE-4. The annular space surrounding the screen
for the recovery well was filled with #2 grade filter sand to form a sand pack from the
bottom of the well screen to 1 foot above the top of the well screen. A 1-foot thick bentonite
seal was placed on top of the sand pack and the remaining annular space was filled with
drill cuttings. The geologic log and construction details for vapor extraction wells VE-I
through VE-4 are presented in the Remedial Investigation Report dated October 2002.
After installation, a trenching system was installed from each of the four SVE wells and
extended to the treatment system shed. Each SVE well was piped to the treatment system
shed with 4-inch diameter PVC pipe and manifolded together. These wells were then
connected to a 15-horsepower blower which induces vacuum on each well. The air stream
is then forced through vapor phase carbon prior to discharge to the atmosphere (discharge
on the roof of the building). A map showing the location of the system shed as well as the
locations of the vertical SVE wells is shown on Figure 2. Additionally, a flow diagram of
the treatment system is shown on Figure 9.
Procedures for operating and maintaining the vertical soil vapor extraction system are
documented in the Operation and Maintenance Plan (Section 4 of this SMP). Procedures for
monitoring the system are included in the Monitoring Plan (Section 3 of this SMP). The
Monitoring Plan also addresses severe condition inspections in the event that a severe condition, which may affect controls at the Site, has occurred.
2.2.1.4 Groundwater Pump and Treat System
The groundwater pump and treat system extracting groundwater from RW-1
located in the former drum storage area (the source area) was installed to address the
remaining residual contamination onsite. The approach taken was to remove the
contaminated groundwater from the Site. The groundwater extraction/recovery well (RW-
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1) was installed in the former drum storage area. Recovery Well RW-1 was constructed
of 8-inch diameter PVC screen and riser pipe. The screen was set from approximately 21
ft bg to 9 ft bg. It was constructed with 12 feet of screen set on the top of bedrock. The
annular space surrounding the screen for the recovery well was filled with #2 grade filter
sand to form a sand pack from the bottom of the well screen to 2 feet above the top of the
well screen. A 4-foot thick bentonite seal was placed on top of the sand pack and the
remaining two feet of annular space was filled with drill cuttings. The geologic log and
construction detail for Recovery Well RW-1 is included in the Remedial Investigation
Report dated October 2002. After installation, a trenching system was installed from RW1 and extended to the treatment system shed. A submersible groundwater pump was
installed within RW-1 and pumps water to the treatment shed where there is a groundwater
treatment system consisting of four 200# liquid phase carbon units. After flowing through
the carbon units, the treated groundwater is discharged to the New York City combined
sewer system. A map showing the location of the system shed as well as the location of
the groundwater recovery well RW-1 is shown on figure 3. Additionally, a flow diagram
of the treatment system is shown on Figure 9.
Procedures for operating and maintaining the groundwater pump and treat system are
documented in the Operation and Maintenance Plan (Section 4 of this SMP). Procedures for
monitoring the system are included in the Monitoring Plan (Section 3 of this SMP). The
Monitoring Plan also addresses severe condition inspections in the event that a severe condition, which may affect controls at the Site, has occurred.
2.2.1.5 Courtyard Covering/Capping
Following the excavation work in the courtyard/parking lot, and after the installation of
the drywell system and backfilling, the courtyard/parking lot was covered over with a 6-inch
thick concrete slab overlain by decorative paving stones. These coverings eliminate the exposure pathway to the subsurface soils.
2.2.2 Criteria for Completion of Remediation/Termination of Remedial Systems
Please note that the soil vapor extraction system and the groundwater pump and treatment
system were shut down in October 2010 and April 2014, respectively.
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2.2.2.1 Composite Cover System
The composite cover system is a permanent control and the quality and integrity of
this system will be inspected at defined, regular intervals in perpetuity. See Section 3.1.2
for monitoring/inspection schedule.
2.2.2.2 Sub-Slab Depressurization System (SSDS)
The active SSDS is intended to remain operational as long as the building is
occupied. It will not be discontinued.
2.2.2.3 Vertical Soil Vapor Extraction System
The vertical SVE remediation system will not be discontinued without written
approval by NYSDEC and NYSDOH. This is a remedial system and is intended to have a
finite period of operation. A proposal to discontinue the system may be submitted by the
volunteer or property owner to NYSDEC, NYSDOH, NYCDOE and the school principal
once the SVE system appears to have achieved its remedial goals. The remedial goals for
termination of the SVE system include: residual contamination concentrations in
groundwater and soil vapor: (1) are cleaned up to levels below NY -SDEC standards (TOGS
1.1.1 values for groundwater and NYSDOH vapor intrusion guidance matrix values for
soil vapor), and (2) have become asymptotic over an extended period of time. This
assessment will be based in part on post remediation contaminant levels in groundwater
collected from monitoring wells located throughout the Site and from soil vapor
concentrations. Systems will remain in place and operational until permission to
discontinue their use is granted in writing by NYSDEC and NYSDOH. These
sampling/monitoring activities will adhere to stipulations outlined in the Monitoring Plan
section of the SMP. See Section 3.1.2 for monitoring/inspection schedule.
2.2.2.4 Groundwater Pump and Treat System
The groundwater remediation system will not be discontinued without written
approval by NYSDEC and NYSDOH. This is a remedial system and is intended to have a
finite period of operation. A proposal to discontinue the system may be submitted by the
volunteer or property owner to NYSDEC, NYSDOH, NYCDOE and the school principal
once the groundwater treatment system appears to have achieved its remedial goals. The
remedial goals for termination of the groundwater pump and treat system would include:
residual contamination concentrations in groundwater and soil vapor: (1) are cleaned up to
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levels below NYSDEC standards (TOGS 1.1.1 values for groundwater and NYSDOH vapor
intrusion guidance matrix values for soil vapor), and, (2) have become asymptotic over an
extended period of time as directed by the NYSDEC and the NYSDOH. This assessment
will be based in part on post remediation contaminant levels in groundwater collected from
monitoring wells located throughout the Site and from soil vapor concentrations. Systems
will remain in place and operational until permission to discontinue their use is granted in
writing by NYSDEC and NYSDOH. These sampling/monitoring activities will adhere to
stipulations outlined in the Monitoring Plan section of the SMP. See Section 3.1.2 for
monitoring/inspection schedule.
2.2.2.5 Courtyard Covering/Capping
The courtyard/ parking lot covering/capping is a permanent control and the quality
and integrity of this system will be inspected at defined, regular intervals in perpetuity. See
Section 3.1.2 for monitoring/inspection schedule.
2.3 INSTITUTIONAL CONTROLS COMPONENTS
2.3.1 Institutional Controls
A series of Institutional Controls are required under this SMP to: (1) implement, maintain and monitor Engineering Control systems; (2) prevent future exposure to residual
contamination by controlling disturbances of the subsurface contamination; and, (3) restrict the
use of the Site. Adherence to these Institutional Controls on the Site (Controlled Property) will
be implemented under this Site Management Plan. These Institutional Controls are:


Compliance with the deed provision by the Grantor and the Grantor's
successors and assigns and all elements of this SMP;



All Engineering Controls must be operated and maintained as specified in
this
SMP;



An engineered composite cover within the building consisting of (from bottom
to top) one foot of gravel, a 40-mil HDPE liner, a protection board layer, and a
steel mesh reinforced 8-inch thick concrete slab and a spray-on epoxy vapor
barrier along the western basement wall adjacent to the first floor to prevent
human exposure to residual contaminated soils. This cover, remaining under
the Site, must be inspected, certified and maintained as required in this SMP;
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An engineered composite cover in the courtyard consisting of a 6-inch thick
concrete slab overlain by decorative paving stones to prevent human exposure
to residual contaminated soils remaining under the Site must be inspected,
certified and maintained as required in this SMP;



A sub-slab depressurization system under the building slab must be inspected,
certified, operated and maintained as required in this SMP;



A soil vapor extraction system consisting of four vertical soil vapor extraction
wells in the former drum storage area (source area) must be inspected, certified,
operated and maintained as required in this SMP;



All Engineering Controls on the Controlled Property must be inspected and
certified at a frequency and in a manner defied in the SMP;



Groundwater, soil vapor and other environmental or public health monitoring
must be performed as defined in this SMP;



Data and information pertinent to Site Management for the Controlled Property
must be reported at the frequency and in a manner defined in this SMP;



On-Site environmental monitoring devices, including but not limited to
groundwater monitor wells and soil vapor probes, must be protected and
replaced as necessary to ensure the devices function in the manner
specified in this SMP; and



Engineering Controls may not be discontinued without approval by
NYSDEC and NYSDOH.

The Site has a series of Institutional Controls in the form of Site restrictions. Adherence
to these Institutional Controls is required by this SMP. Site restrictions that apply are:


The use of the groundwater underlying the Controlled Property is prohibited
without treatment rendering it safe for intended purpose;



All future activities on the Controlled Property that will disturb residual
contaminated material are prohibited unless they are conducted in accordance
with the soil management provisions in this SMP;



Grantor agrees to submit to NYSDEC an annual, written statement that
certifies that: (1) controls employed at the Controlled Property are
unchanged from the previous certification or that any changes to the controls
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were approved by the NYSDEC; and, (2) nothing has occurred that impairs
the ability of the controls to protect public health and environment or that
constitute a violation or failure to comply with the SMP. NYSDEC retains
the right to access the Site at any time in order to evaluate the continued
maintenance of any and all controls. This certification shall be submitted
annually, or an alternate period of time that NYSDEC may allow. This
annual statement must be certified by an expert that the NYSDEC finds
acceptable.


In addition to required environmental monitoring, New York City
Department
of Education (NYCDOE) had proposed to perform indoor air sampling within
the school at the request of the community

2.3.2 Soil/Materials Management Plan
The Site has been fully remediated and is protective of public health for the use
currently employed (Information Technology High School). Invasive work that disturbs the
residual contamination is not anticipated. However, any future intrusive work that will
disturb the residual contamination and modifications or repairs to the existing composite
cover system will only be performed with the approval of NYSDEC and NYSDOH and
following notification of NYSDEC, NYSDOH, NYCDOE, the school principal and the
property owner. NYSDEC and NYSDOH will only approve plans that have first been
appropriately communicated to the New York City Department of Education and the School
Principal, and which include acceptable plans for performance of invasive work during offhours when the school is not in session. A Soil Management Plan (SoMP) will be prepared
and submitted to NYSDEC and NYSDOH for approval prior to any intrusive construction
work. All intrusive work will be conducted in accordance with the procedures defined in
an NYSDEC/NYSDOH approved Health and Safety Plan (HASP) and Community Air
Monitoring Plan (CAMP) prepared for the Site. Any intrusive construction work must be
certified as compliant with an approved SoMP and included in the periodic inspection and
certification reports submitted under the Site Management Reporting Plan (See Section 5).
All work conducted under the SoMP will be performed under the supervision of the
Remedial Engineer. The following elements must be addressed in the Soil Management
Plan for future intrusive work:
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2.3.2.1 Soil Screening Methods
Visual, olfactory and PID soil screening and assessment will be performed by a
qualified environmental professional during all remedial and development excavations
into known or potentially contaminated material (Residual Contamination Zone). Soil
screening will be performed regardless of when the invasive work is done and will include
all excavation and invasive work performed during development, such as excavations for
foundations and utility work. Screening will be performed by qualified environmental
professionals. Resumes will be provided in the annual Site Management Report for all
personnel conducting invasive work field screening (i.e. those representing the Remedial
Engineer) for unknown contaminant sources during remediation and development work.
2.3.2.2 Stockpile Methods
Stockpiling of soil on-site will not be employed for off-site disposal. All soils will be
directly loaded to trucks for removal from the site
2.3.2.3 Materials Excavation and Load Out
A plan for material excavation and load-out including investigation for the presence
of utilities and easements will be presented. Schedule for work will be provided that ensures
that all work will be performed during off-hours when the school is not in session.
2.3.2.4 Materials Transport Off-Site
A material transport plan should be included and must show that all transport of materials will be performed by licensed haulers in accordance with appropriate local, State, and Federal regulations, including 6 NYCRR Part 364. Haulers will be appropriately placarded.
2.3.2.5 Materials Disposal Off-Site
A materials disposal plan will be presented in the SMP. Soil and other material
removed from the site will be stored, transported, and disposed of in full compliance with
applicable local, State, and Federal regulations. Waste characterization will be performed
for off-Site disposal in a manner suitable to the receiving facility and in conformance with
applicable permits. Sampling and analytical methods, sampling frequency, analytical
results and QA/QC
will be reported in the Annual Site Monitoring Report. All data available for soil/material
to
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be disposed at a given facility must be submitted to the disposal facility with suitable
explanation prior to shipment and receipt. The annual Site Management Report will include
an accounting of the destination of all material removed from the Site during work
performed under this plan.
2.3.2.6 Materials Reuse On-Site
The SoMP will have a plan for reuse of materials excavated from the site. Residual
contamination soils will not be reused in cover layers. The area where the ground invasive
work is performed will be restored to its original condition using an NYSDEC/NYSDOH approved protective cover design.
2.3.2.7 Fluids Management
All liquids to be removed from the Site, including dewatering fluids, will be handled, transported and disposed in accordance with applicable local, State, and Federal regulations.
2.3.2.8 Demarcation
After the completion of soil removal and any other invasive remedial activities and
prior to backfilling, a physical demarcation layer, consisting of orange snow fencing material
or equivalent material will be placed on this surface to provide a visual reference.
2.3.2.9 Backfill from Off-Site Sources
All imported soils will meet NYSDEC approved backfill or cover soil quality
objectives for unrestricted use under 6 NYCRR Part 375 for this Site.
2.3.2.10 Stormwater Pollution Prevention
A Stormwater Pollution Prevention Plan that conforms to the requirements of
NYSDEC Division of Water guidelines and NYS regulations will be developed for invasive
construction Site activities. As such the Stormwater Pollution Prevention Plan for the Site will:
1.

Identify the possible sources of pollutants, including sediment, on the site

2.

Describe how stormwater could transport these materials

3.
Describe the control measures taken to keep these materials out of
stormwater
4.

Set up a procedure for monitoring the effectiveness of the control measures

5.

Specify what steps are to be taken in case problems are discovered
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2.3.2.11 Contingency Plan
The SoMP will have a contingency plan for management of previously unknown
contaminant sources during invasive work. This plan will include communication to the
Department of Education and the School Principal, and to NYSDEC and NYSDOH (note:
invasive work is prohibited during while the school is occupied by students). Sampling
will be performed on potential sources including product, sediment and surrounding soils,
etc. Chemical analytical work will be performed for full scan parameters (TAL metals;
TCL volatiles and semi-volatiles, TCL pesticides and PCBs). Analyses will not be
otherwise limited without NYSDEC approval.
2.3.2.12 Community Air Monitoring Plan
A CAMP acceptable to the NYSDOH will be included in the SoMP.
2.3.2.13 Odor, Dust and Nuisance Control Plan
An odor, dust and nuisance control plan acceptable to the NYSDEC and NYSDOH
will be included in the SoMP.
2.4 INSPECTIONS AND NOTIFICATIONS
2.4.1 Inspections
Inspections of all systems installed on-Site will be conducted at the frequency specified
in SMP Monitoring Plan schedule. A comprehensive Site-wide inspection will be conducted
annually. The inspections will determine and document the following:


Whether Engineering Controls continue to perform as designed;



If these controls continue to be protective of human health and the
environment;



Compliance with requirements of this SMP and the Site Specific Deed
Restriction;



Achievement of remedial performance criteria;



Sampling and analysis of appropriate media during monitoring events;



If Site records are complete and up to date; and



Changes, or needed changes, to the remedial or monitoring system;
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Inspections will be conducted in accordance with the procedures set forth in the Monitoring Plan of this SMP (Section 3). The reporting requirements are outlined in the Site Management Reporting Plan (Section 5).
If an emergency, such as a natural disaster or an unforeseen failure of any of the ECs
occurs, an inspection of the Site will be conducted to verify the effectiveness of the EC/ICs
implemented at the Site by a qualified environmental professional as determined by NYSDEC.
Findings will be communicated to NYSDEC and NYSDOH and to the New York City
Department of Education and the School Principal.
2.4.2 Notifications
Notifications are to be submitted to all parties (NYSDEC/NYSDOH, Department of
Education, School Principal and building owner/volunteer) for the following reasons:

60-day advance notice of any proposed changes in Site use that are
consistent
with the terms of the Voluntary Cleanup Agreement.


14-day advance notice of any proposed ground-intrusive activities.



Immediate notice of potential damage or defect to the foundations structures
that reduces or has the potential to reduce the effectiveness of other
Engineering
Controls.



Immediate notice of any verified damage or defect to the foundation’s
structures that reduces or has the potential to reduce the effectiveness of other
Engineering Controls. Within 48-hours, actions will be taken to evaluate the
observed darn-age and determine what further actions must be taken to
mitigate the damage or defect.



Immediate notice of any emergency, such as a fire, flood, or earthquake
that reduces or has the potential to reduce the effectiveness of Engineering
Controls in place at the Site, including a summary of action taken and the
impact to the environment and the public.



Follow-up status reports on actions taken to respond to any emergency event
requiring

ongoing

responsive

action

shall

be

submitted

to

the

NYSDEC/NYSDOH within 45 days and shall describe and document actions
taken to restore the effectiveness of the ECs.
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The following table summarizes the roles and responsibilities for all involved parties,
and contact information for notification in event of any of the circumstances described
above. General contact information is given to accommodate for future changes of individuals in various roles.
Emergency contact information (police, fire, etc.) is listed in Section 4.5.
Party
NYSDEC

Contact
Regional
Brownfield Cleanup
Coordinator – New
York City

Roles/Responsibilities





NYSDOH

Volunteer’s
consultant

Center for
Environmental
Health

Fleming Lee-Shue












Building
owner
consultant
NYCDOE

Fleming Lee Shue



Deputy Director of
Facilities, ISC 2




High School

Principal or Vice
Principal
Custodian



High School




PTA

PTA President



UFT

Safety and Health
Department



Contact Information

Review of annual reports and
certifications of ECs/ICs
Review of monthly and quarterly
monitoring reports
Communication with Volunteer and
coordination amongst all parties
Ensure that relevant parties are notified of
any issues
Review of reports in conjunction with
NYSDEC, as needed
Review of indoor air sampling data
Review of annual reports and
certifications of ECs/ICs
Review of monthly and quarterly reports
Operation, maintenance and monitoring of
ECs
Monthly treatment system monitoring
program and status reports (distributed to
all parties)
Quarterly groundwater monitoring
program and status reports (distributed to
all parties)
Annual site management reports and
certifications of ECs/ICs
Training of onsite custodial personnel
regarding treatment system inspection
activities, as needed (annually, or for new
personnel)
Additional reports as necessary to ensure
compliance with SMP
Participate in coordination of any
activities to take place at the Site

718-482-4900

Indoor air sampling
Ensure that relevant parties are notified of
any issues
Ensure that relevant parties are notified of
any issues
Daily visual inspections of remedial
systems
Ensure that relevant parties are notified of
any issues
Ensure that relevant parties are notified of
any issues

718-349-5475

Ensure that relevant parties are notified of
any issues

518-402-7860

914-694-5711

212-675-3225

718-472-4642
718-472-4642

718-937-4270
ext. 386
infotechpta@aol.com
212-701-9407
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3.0 MONITORING PLAN
3.1 INTRODUCTION
3.1.1 General
The Monitoring Plan describes the measures for evaluating the performance and effectiveness of the implemented ECs in reducing or mitigating contamination at the Site. ECs at
the Site include: composite cover system, sub-slab depressurization system, vertical SVE system and a groundwater pump and treat system. This Monitoring Plan is subject to revision by
NYSDEC. All site inspection and sampling to be performed under this Monitoring Plan will
be performed by the Remedial Engineer or a qualified environmental professional acting on
his/her behalf.
In addition to the regularly scheduled monitoring events, performed by a qualified
environmental professional, general daily inspections of the Site and the ECs will be
performed by the building custodial personnel. The purpose of the general daily inspections
(to be recorded on the custodian checklist which is included in Appendix VI) is to monitor
daily site conditions and to expedite any necessary corrective actions associated with the
ECs. LBG will perform training with onsite custodial personnel consisting of an accompanied
Site walk-through. The training will be performed annually for existing personnel and
additional training will be provided upon request and/or in the event that a new head
custodian is hired. The training will consist of:

•

Explaining to the custodial personnel the general purpose of the treatment
system components;



Informing custodial personnel of which pumps, blowers, and other
equipment
are active parts of the remedial system; and



Informing personnel of any atypical situations they should look for during
the
inspection (see below); and



Informing personnel about potential hazards involved with the inspection activities.
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Of note, the custodial personnel will record observations only and will report atypical
situations. Potential atypical situations associated with the treatment system include but are not
limited to:


any of the four (4) blowers not operating;



the groundwater pump not operating;



water leaking from the liquid-phase carbon vessels; and,



abnormal noises and/or smells.

Any of these observed conditions would be reported to the head custodian as well as
LBG. All regular site inspections, sampling, modifications and/or repairs to the treatment
system will be performed by LBG or a qualified environmental professional assigned by the
volunteer.

3.1.2 Purpose
This Monitoring Plan describes the methods to be used for:


Sampling and analysis of appropriate media (e.g., groundwater, indoor air, soil
vapor, soils);



Evaluating Site information periodically to confirm that the remedy continues to
be effective as per the design; and



Preparing the necessary reports for the various monitoring activities.



Assessing compliance with NYSDEC soil and groundwater standards;



Assessing achievement of the remedial performance criteria.

To adequately address these issues, this Monitoring Plan provides information on:


Sampling locations, protocol, and frequency;



Information on all designed monitoring systems (e.g., well logs);



Analytical sampling program requirements;



Reporting requirements;



Quality Assurance/Quality Control (QA/QC) requirements;
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Inspection and maintenance requirements for monitoring wells;



Monitor well decommissioning procedures; and



Annual inspection and certification.

Throughout the duration of the monitoring of the Site, trends in contaminant levels in
soil vapor and groundwater in the affected areas will be evaluated to determine if the remedy
continues to be effective in achieving remedial goals. In addition, indoor air monitoring will
be performed by the New York City Department of Education (NYCDOE) in the school to
address community concerns of indoor air quality. This is not required by the State remedial
program, since monitoring of the engineering controls is believed to be sufficient for
protection of human health. However, sampling will be conducted by the NYCDOE to address
concerns of the community. Indoor air sampling results will be reviewed by the NYSDEC and
NYSDOH. The NYCDOE indoor air sampling plan is attached as Appendix X. Monitoring
programs are summarized in the following table.

Monitoring/Inspection Schedule
Frequency1

Matrix

Analysis

Custodian Inspection

Daily

Observations

N/A

Remedial System Sampling

N/A

Extracted Soil Vapor

TO-15

Remedial System Sampling

N/A

Extracted Groundwater

8260

Semi- Annual2,5

Groundwater

8260

Quarterly3

Indoor/Outdoor Air

TO-15

Composite Cover

Annual4

Visual/Physical Inspection

N/A

Site Wide Inspection

Annual4

Visual/Physical Inspection

N/A

Semi-Annual2,5

Soil Vapor

TO-15

Monitoring Program

Groundwater Monitoring Program
Indoor Air Sampling (Performed by NYCDOE)

Sub-Slab Depressurization System Monitoring
1

2
3
4

The frequency of events will be conducted as specified until otherwise approved by NYSDEC and
NYSDOH
Groundwater and Sub-Slab Depressurization monitoring program has reduced from quarterly to semiannual, approved by NYSDEC as of May 31, 2017.
The duration of this sampling program will be established by the NYCDOE in consultation with the
School Principal and the PTA
Site Inspections will also be performed after all severe weather conditions that could affect the
engineering controls or monitoring device(s).
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While the actual monitoring will remain on a semi-annual basis, reporting for these programs has been
reduced from semi-annual to annual, to be included in the annual Site Management Report. In the event
of regulatory exceedances in groundwater or soil vapor an notification will be made to the NYSDEC
and NYSDOH.
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3.2 ENGINEERING CONTROL SYSTEM MONITORING
3.2.1 Composite Cover Monitoring
The engineered composite cover within the building consisting of (from bottom to top)
one foot of gravel, a 40-mil HDPE liner, a protection board layer, and a steel mesh reinforced
8-inch thick concrete slab and a spray-on epoxy vapor barrier along the western basement
wall adjacent to the first floor to prevent human exposure to residual contaminated soils
remaining under the Site. The as-built drawing for the cross section of the composite cover is
presented in Plate 1. This system was installed as part of the building construction following
the remediation of soils from beneath the old concrete slab.

3.2.1.1 Monitoring Schedule
The composite cover will be inspected at a minimum annually by the Remedial Engineer
and daily by routine site inspection performed during the school year by the school custodian.
The custodian checklist is included in Appendix VI. Both the head custodian/supervisor and LBG
(or acting consultant) will be contacted any time equipment is observed to be out of operation or
upon identification of atypical site conditions (i.e. odors, cracks, noises). Repairs will be made as
necessary to ensure system competency.

3.2.1.2 General Equipment Monitoring
There is no active equipment involved with this engineering control.

3.2.1.3 System Monitoring Devices and Alarms
There are no system monitoring devices and/or alarms involved with this engineering
control. However, if visual inspection performed by either the Remedial Engineer or the school
custodian indicates that a potential leak pathway may be present in the building com posite
barrier (vapor barrier/slab), it will be evaluated to determine its extent. This evaluation could
consist of (but not be limited to) applying soapy water to the suspected leak area to determine
if there is a positive pressure or negative pressure preferential pathway present. This would be
observed either by bubbles (indicating a positive pressure leak) or drawing in of the soapy
water (indicating negative pressure). If either of these situations is observed, the composite barrier
in the area of concern will be repaired by trained technicians in accordance with the
manufacturer's Field Installation Quality Assurance Manual (included in the QAPP in Appendix
XI).
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3.2.1.4 Sampling Event Protocol
There are no direct sampling activities associated with this engineering control.

3.2.2 Sub-Slab Depressurization System Monitoring
The Sub-Slab Depressurization System was installed as described in Section 2.2.1.2. The
locations of the horizontal pipes HV-1 to HV-17 are shown on Figure 8. This system was activated
on August 18, 2003. This SSDS is a protective mitigation system that is designed to be operated
continuously and will not be discontinued.

3.2.2.1 Monitoring Schedule
This system is included in the monthly treatment system monitoring schedule. As such,
during every monthly system sampling event, the system will be inspected and sampled. In
addition, the school custodian will provide general inspection on each day the school is in session.
The daily inspections will be recorded on the custodian checklist, included in Appendix VI. Both
the head custodian/supervisor and LBG (or acting consultant) will be contacted any time
equipment is observed to be out of operation or upon identification of atypical site conditions (i.e.
odors, cracks, noises).
As of May 31, 2017, the Sub-Slab Depressurization System monitoring schedule has been
reduced from monthly to semi-annual during the months of June and December. Site inspections
of the sub-slab Depressurization system will also be performed after all severe weather conditions
that could affect the engineering controls or monitoring device(s). Daily inspections of the system
will continue by custodial staff at Information Technology High School. Results of the semiannual sub-slab depressurization system inspections will be reported in the annual site
management report. However, if any equipment is observed to be defective or out of operation
(i.e. failed equipment operation, alarm triggers, odors, etc.), appropriate parties will be contacted
for additional inspection, troubleshooting and/or repair.

3.2.2.2 Detailed Equipment Monitoring
A visual inspection of the complete system will be conducted during each monitoring
event. For each well/pipe, vacuum rate, flow rate, temperature, PID concentration, and effluent
pressure will be recorded. Additionally, flow rate, temperature and PID concentration will be
recorded for the manifold influent, mid-carbon and effluent. These monitoring field sheets will
be used to monitor the progress of the systems throughout the duration of its operation. A
schematic of the treatment system is shown on figure 9. Sub-Slab Depressurization System
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components to be monitored include, but are not limited to, the following:


The two 7.5-horsepower vacuum blowers used for the 17 pipe legs;



The piping system/network within the treatment shed;



The individual gauges and meters; and



The vapor phase carbon units.

A complete list of components to be checked is provided in the Inspection
Checklist/Field Sheet, presented in Appendix VI. If any equipment is observed to be
malfunctioning, or the system is not performing within specifications, maintenance and repair
as per the Operation and Maintenance Plan are required immediately, and the Sub -Slab
Depressurization System restarted.

3.2.2.3 System Monitoring Devices and Alarms
The Sub-Slab Depressurization System is equipped with several system monitoring
devices and alarms. The primary monitoring device/alarm is a telemetry unit. This system is
connected to all of the blowers connected to the Sub-Slab Depressurization System as well as
having sensors for high sound and for high temperature. In the event that any of the operating
parameters for the system exceed pre-set limits, the telemetry system will dial out to predefined
system monitor personnel indicating the problem. This notification will prompt a site
inspection and if necessary, system troubleshooting and/or repair. In addition to the telemetry
system, there are two remedial system status lights installed within the Information
Technology High School: one within the custodian's office; and one within the general
administrators conference room. These system status lights indicate the operational status of
this mitigation system. Should any component of this mitigation system fail, the status light
will illuminate, prompting onsite personnel to contact the environmental consultant to address
the situation. In the event that any warning device is activated, applicable maintenance and
repairs will be conducted, as specified in the Operation and Maintenance Plan, and the SubSlab Depressurization System restarted. Operational problems will be noted in the annual Site
Management Report.
The alarm on the SSDS system will be activated if any of the following occur: if the water
level in the knock-out drum for any of the manifold units exceeds the high level (prior to pulling
water into the blower); if a circuit blows on any of the vacuum blowers and causes it to cease
operation; if the noise level exceeds the pre-set maximum level (high enough not to trigger during
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normal system operation); if the temperature level within the treatment shed exceeds the pre-set
maximum level (currently 140 degrees Fahrenheit); and/or, if any of the vacuum blowers
malfunction and cease operating.

3.2.2.4 Sampling Event Protocol
The sampling for the Sub-Slab Depressurization System is conducted at the system
manifold. This system manifold combines the air streams extracted from both the Sub-Slab
Depressurization System as well as from the vertical SVE wells. The combined air strea m is
sampled prior to carbon treatment (influent), after the primary 500# carbon unit (mid-carbon)
and after the secondary 500# carbon unit (effluent). The samples are collected using Tedlar
bags and are submitted to a New York State certified laboratory for analysis of VOCs by
Method TO-15. Each sample is labeled with the Site name, date, sample collection time and
analytical method. The samples are then sent to the laboratory within 24-hours under chain
of custody procedures.
Waste generated as a result of this treatment method includes spent carbon (upon
reaching breakthrough) and residual water pulled through the lines. The carbon is replaced
onsite with virgin carbon during non-school hours and the spent carbon it taken off-site for
regeneration or disposal by a licensed waste hauler. The residual water generated within the
knockout drums is drained and then run through the groundwater treatment system. Spent
carbon replacements will be performed by a trained representative of the SVE system manufacturer. Carbon is replaced depending upon VOC concentrations in the pre-carbon (influent)
vapor stream, or periodically if no or low levels of VOCs are detected.
The system is comprised of fairly basic components and as such the need for repairs is
infrequent. Typical repairs include: replacing ventilation fans; replacing manifold piping; replacing pressure/vacuum gauges; emptying/cleaning air filters; and, replacing blown fuses. In the
event of any of these problems or any problems not listed, applicable maintenance and repairs
will be conducted, as specified in the Operation and Maintenance Plan.
If the SSDS becomes inoperable for any reason, this will be communicated to NYSDEC,
NYSDOH, NYC Department of Education, the School Principal, and the building owners and
their consultants. The NYC Department of Education will implement an indoor air sampling
program to demonstrate a protective environment for school occupancy until the SSDS is operable. This plan is defined in the Quality Assurance Project Plan in Appendix XI.
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3.2.3 Vertical Soil Vapor Extraction Monitoring
Please note that the soil vapor extraction system was shut down in October 2010.
The Vertical Soil Vapor Extraction System was installed as described in Section
2.2.1.3. The locations of the vertical SVE wells (SVE-1 to SVE-4) are shown on figure 3. This
system was activated on August 18, 2003. This SVE system is a remedial system designed for
contaminant source removal. For this system, each well is monitored individually during the
monthly sampling event. For each well/pipe, the vacuum rate, flow rate, temperature, PID
concentration, and effluent pressure were recorded. Additionally, flow rate, temperature and
PID concentration were recorded for the manifold influent, mid-carbon and effluent. These
monitoring field sheets are used to monitor the progress of the systems throughout the duration
of its operation. A schematic of the treatment system is shown on figure 7.

3.2.3.1 Monitoring Schedule
This system is included in the monthly treatment system monitoring schedule. As such,
during every monthly system sampling event, the system will be inspected and sampled. In
addition, the school custodian will provide general inspection each day the school is in session.
The daily inspections will be recorded on the custodian checklist, included in Appendix VI.
Both the head custodian/supervisor and LBG (or acting consultant) will be contacted any time
equipment is observed to be out of operation or upon identification of atypical site conditio ns
(i.e. odors, cracks, noises).

3.2.3.2 Detailed Equipment Monitoring
A visual inspection of the complete system will be conducted during each monitoring
event. For each well, the vacuum rate, flow rate, temperature, PID concentration, and effluent
pressure will be recorded. Additionally, flow rate, temperature and PID concentration will be
recorded for the manifold influent, mid-carbon and effluent. These monitoring field sheets will
be used to monitor the progress of the systems throughout the duration of its operation. A
schematic of the treatment system is shown on figure 9. The Vertical Soil Vapor Extraction
System components to be monitored include, but are not limited to, the following:


One 15-horsepower blower used for the four vertical SVE wells;



The piping system/network within the treatment shed;



The individual gauges and meters; and,
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The vapor phase carbon units.

A complete list of components to be checked is provided in the Inspection Checklist/Field
Sheet, presented in Appendix VI. If any equipment is observed to be malfunctioning, or the
system is not performing within specifications, maintenance and repair as per the Operation and
Maintenance Plan are required immediately, and the Vertical Soil Vapor Extraction System
restarted.

3.2.3.3 System Monitoring Devices and Alarms
The Vertical Soil Vapor Extraction System is equipped with several system monitoring
devices and alarms (similar to the Sub-Slab Depressurization System). The primary monitoring
device/alarm is a telemetry unit. This system is connected to the blower connected to the
Vertical Soil Vapor Extraction System as well as having sensors for high sound and for high
temperature. In the event that any of the operating parameters for the system exceed pre -set
limits, the telemetry system will dial out to predefined system monitor personnel indicating
the problem. This notification will prompt a site inspection and if necessary, system
troubleshooting and/or repair. In addition to the telemetry system, there are two remedial
system status lights installed within the Information Technology High School: one within the
custodian's office; and one within the general administrators' conference room. These system
status lights indicate the operational status of the remedial system. Should any component of
the remedial system fail, the status light will illuminate, prompting onsite personnel to contact
the environmental consultant to address the situation. In the event that any warning device is
activated, applicable maintenance and repairs will be conducted, as specified in the Operation
and Maintenance Plan, and the Vertical Soil Vapor Extraction System restarted. Operational
problems will be noted in the annual Site Management Report. Notifications for system failure
will include NYSDEC, NYSDOH, School Principal, NYC Department of Education
(NYCDOE), the Volunteer and the building owner.

3.2.3.4 Sampling Event Protocol
The sampling for the Vertical Soil Vapor Extraction System is conducted at the system
manifold. This system manifold combines the air streams extracted from both the Vertical
Soil Vapor Extraction wells as well as from the Sub-Slab Depressurization System. The
combined air stream is sampled prior carbon treatment (influent), after the primary 500#
carbon unit (mid-carbon) and after the secondary 500# carbon unit (effluent). The samples
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are collected using Tedlar bags and are submitted to a New York State certified laboratory
for analysis of VOCs by Method TO-15. Each sample is labeled with the Site name, date,
sample collection time and analytical method. The samples are then sent to the laboratory
within 24-hours under chain of custody procedures. The compounds analyzed for under
Method TO-15 are listed in the table below:
List of Compounds Included in Vapor Phase Sampling
Analysis for VOCs by EPA Method TO-15

1, 1, 1-Trichloroethane

Chloroform

1, 1, 2, 2-Tetrachloroethane

Chloromethane

1, 1, 2-Trichloro-1, 2, 2-trifluoroethane

Chloroprene

1, 1, 2-Trichloroethane

c is-1, 2-Dichloroethene

1, 1-Dichloroethane

cis-1, 3-Dichloropropene

1, 1-Dichloroethene

Dichlorodifluoromethane

1, 2, 4-Trichlorobenzene

Ethylbenzene

1, 2, 4-Trimethylbenzene

Freon-114

1, 2-Dibromoethane

Hexachlorobutadiene

1, 2-Dichlorobenzene

m, p-Xylene

1, 2-Dichloroethane

Methylene chloride

1, 2-Dichloropropane

o-Xylene

1, 3, 5-Trimethylbenzene

p-Ethyl toluene

1, 3-Dichlorobenzene

Styrene

1, 4-Dichlorobenzene

Tetrachloroethene

alpha-Chlorotoluene

Toluene

Benzene

trans-1 ,3-Dichloropropene

Bromomethane

Trichloroethene

Carbon tetrachloride

Trichlorofluoromethane

Chlorobenzene

Vinyl chloride

Chloroethane

Waste generated as a result of this treatment method includes spent carbon (upon
reaching breakthrough) and residual water pulled through the lines. The carbon is replaced
onsite with virgin carbon during non-school hours and the spent carbon it taken off-site for
regeneration or disposal by a licensed waste hauler. The residual water generated within the
knockout drums is drained and then run through the groundwater treatment system. Spent
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carbon replacements will be performed by a trained representative of the SVE system manufacturer. Carbon is replaced depending upon VOC concentrations in the pre-carbon (influent)
vapor stream, or periodically if no or low levels of VOCs are detected. The system is
comprised of fairly basic components and as such the need for repairs is infrequent. Typical repairs include: replacing ventilation fans; replacing manifold piping; replacing pressure/vacuum
gauges; emptying/cleaning air filters; and, replacing blown fuses. In the event of any of these
problems or any problems not listed, applicable maintenance and repairs will be conducted, as
specified in the Operation and Maintenance Plan.

2.2.4

Groundwater Pump and Treat System

Please note that the groundwater pump and treatment system was shut down in April
2014.
The Groundwater Pump and Treat System was installed as described in Section 2.2.1.4.
The location of the recovery well (RW-1) is shown on figure 3. This system was activated on
August 18, 2003. The extraction rate is operating at approximately 1.5 gpm. For this system, the
depth to water at RW-1 is gauged during the monthly sampling round. Additionally, during
each sampling round, the flow rate, the totalizer reading is recorded and the pressures within
the carbon units are recorded on monitoring field sheets. These monitoring field sheets are
used to monitor the progress of the systems throughout the duration of its operation. A
schematic of the treatment system is shown on figure 9.

3.2.4.1 Monitoring Schedule
This system is included in the monthly treatment system monitoring schedule. As such,
during every monthly system sampling event, the system will be inspected and sampled. In
addition, the school custodian will provide general inspection each day the school is in session.
The daily inspections will be recorded on the custodian checklist, included in Appendix VI. Both
the head custodian/supervisor and LBG (or acting consultant) will be contacted any time
equipment is observed to be out of operation or upon identification of atypical site conditions (i.e.
odors, leaks, noises).

3.2.4.2 Detailed Equipment Monitoring
A visual inspection of the complete system will be conducted during the monthly
monitoring events. The Groundwater Pump and Treat System components to be monitored
include, but are not limited to, the following:
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The submersible pump and associated discharge hose and couplings;



The pre-filter located prior to the carbon units;



The flow meter operations;



Observed pressures for each carbon series, and;



The groundwater flow through the carbon units.

A complete list of components to be checked is provided in the Field Sheet, presented in
Appendix VI. If any equipment readings are not within their typical range, any equipment is
observed to be malfunctioning, or the system is not performing within specifications, maintenance and repair as per the Operation and Maintenance Plan are required immediately, and the
Groundwater Pump and Treat System restarted.

3.2.4.3 System Monitoring Devices and Alarms
The Groundwater Pump and Treat System is equipped with an alarm notification system connected to a high-pressure switch. In the event that the pressure prior to the carbon
treatment exceeds 40 psi, the system will shut down. Upon system shut down, the telemetry
system will dial out to predefined system monitor personnel indicating the problem. This
notification will prompt a site inspection and if necessary, system troubleshooting and/or
repair. In addition to the telemetry system, there are two remedial system status lights
installed within the Information Technology High School: one within the custodian's office;
and one within the general administrators' conference room. These system status lights
indicate the operational status of the remedial system. Should the Groundwater Pump and
Treat System fail, the status light will illuminate, prompting onsite personnel to contact the
environmental consultant to address the situation. In the event that any warning device is
activated, applicable maintenance and repairs will be conducted, as specified in the Operation
and Maintenance Plan, and the Groundwater Pump and Treat System restarted. Operational
problems will be noted in the annual Site Management Report. Notifications for system
failure will include NYSDEC, NYSDOH, School Principal, NYC Department of Education
(NYCDOE), the Volunteer and the building owner.

3.2.4.4 Sampling Event Protocol
The sampling for the Groundwater Pump and Treat System is conducted within the
treatment system shed. The groundwater is sampled just after the pre-filter but prior carbon
treatment (influent), after the first two primary 200# carbon units (mid-carbon 1 and mid-carbon
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2) and after the two secondary 200# carbon units (effluent). The samples are collected using
laboratory supplied containers and are submitted to a New York State certified laboratory for
analysis of VOCs by Method 8260. Each sample is labeled with the Site name, date, sample
collection time and analytical method. The samples are then sent to the laboratory within 24-hours
under chain of custody procedures.
Waste generated as a result of this treatment method includes spent carbon (upon
reaching breakthrough). The carbon is replaced onsite with virgin carbon during non-school
hours and the spent carbon is taken off-site for regeneration or disposal by a licensed waste
hauler.
The system is comprised of fairly basic components and as such the need for repairs is
infrequent. Typical repairs include: replacing connecting tubing and hoses; replacing
pressure/vacuum gauges; emptying/cleaning the pre-filter; replacing blown fuses and performing
maintenance on the flow meter/totalizer. In the event of any of these problems or any problems
not listed, applicable maintenance and repairs will be conducted, as specified in the Operation
and Maintenance Plan.

3.3 GROUNDWATER MONITORING PROGRAM
Groundwater monitoring will be performed on a regular basis to assess the perform ance of the remedy. Currently, NYSDEC and NYSDOH are performing groundwater
assessment in the neighborhood surrounding the High School to identify additional
contaminant sources. The monitoring program described herein may change in response to
results of that work.

3.3.1 Monitoring System Design
The network of monitoring wells is designed to monitor both up-gradient and downgradient groundwater conditions at the Site. The full network of on-Site and off-Site wells have
been incorporated into the monitoring program currently performed at the Site.

3.3.2 Groundwater Well Construction
The monitor well network consists of 12 monitoring wells and one recovery well; 7
monitoring wells plus the recovery well located within the Site property boundary and 5
monitoring wells located along the periphery of the Site. The locations of the 13 wells
included in the monitoring well network are shown on Figure 3. Of these 13 wells, all but
three were installed using the hollow stem auger drilling method. The remaining three we lls
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(BRW-1, BRW-2 and BRW-3) are bedrock wells and were installed using a rock coring drill
rig. Additionally, three of the wells currently monitored (MW-1, MW-2 and MW-5) were
installed as part of the original site characterization activities by ACT and the remainder of
the wells were installed as part of the Remedial Investigation by LBG. Geologic logs for all
of the onsite and off-site wells (which include well construction specifications) are included
in Appendix III.
In its letter dated May 31, 2017, the NYSDEC approved the reduction in the
monitoring well network to include sampling of wells MW-1, MW-2, MW-6, MW-7, MW8, MW-9, BRW-1, BRW-2, and BRW-3. Additionally, in its letter dated December 19, 2018
the NYSDEC approved the reduction in the monitoring well network to discontinue sampling
from MW-2.

3.3.3 Monitoring Schedule
The groundwater monitoring program will consist of quarterly sampling events of the
onsite and offsite monitoring well network. Depth to groundwater is measured quarterly and
groundwater elevation contours and direction of groundwater flow and/or configuration of
the cone of depression are determined for each quarter. Figure 11 shows the historical
groundwater elevation contours and direction of groundwater flow. This is in accordance with
the NYSDEC approved Operation Maintenance and Monitoring plan for the Site.
The sampling frequency may be modified by NYSDEC. The SMP will be modified to
reflect changes in sampling plans approved by NYSDEC.
As of May 31, 2017, the groundwater monitoring program will be reduced from quarterly
to semi-annual sampling/gauging events of the on-site and off-site monitoring well network.
Sampling events will take place during the months of April and September. Groundwater results
from both semi-annual events will be reported within the annual site management report.

3.3.4 Sampling Event Protocol
All well sampling activities will be recorded on individual field sheets for each monitor
well. Other observations (e.g., well integrity, manhole condition, etc.) will be noted on each well
sampling log. The well sampling log will serve as the inspection form for the groundwater
monitoring well network.
Prior to sampling, the water-level and total depth measurements will be recorded on
the field sheet. After the water-level measurements are recorded, groundwater samples are
collected from the onsite and offsite monitor wells using the low-flow sampling method (EPA

61

Low-Flow Groundwater Sampling Procedures, April 1996). The Low-Flow (Minimal Drawdown) Groundwater Sampling Procedures are included in Appendix VII. The groundwater is
evacuated from the wells using a low-flow peristaltic pump fitted with dedicated polyethylene
tubing. The tubing intake is set approximately 1 to 2 feet above the bottom of each overburden
monitor well and is set just off of the bottom of each bedrock monitor well. For each well,
groundwater is purged for approximately 5 to 10 minutes prior to measuring any parameters,
in an attempt to minimize turbidity. Onsite field parameters will be continually monitored by
a Horiba U-22XD multiparameter water-quality monitoring system. Measurements for pH,
conductivity, turbidity, DO, temperature and ORP will be obtained simultaneously as the
groundwater is pumped through a flow-through cell at a rate of 100-500 ml/min (milliliters
per minute). All field parameters will be recorded at 3-minute intervals in an effort to have
all parameters reach stabilization for three consecutive intervals. Additionally, as per
NYSDEC requirements, a target maximum turbidity goal of below 50 nephelometric turbidity
units prior to sampling will be utilized. Stabilization requirements will be recorded on individ ual low-flow sampling logs for each monitor well. Upon reaching stabilization of all parameters, the effluent end of the polyethylene tubing running from the peristaltic pump will be
disconnected from the flow-through cell and the groundwater samples will be collected in
laboratory prepared sample containers. After sampling each well the flow-through cell will
be decontaminated with Alconox and water.
All of the samples will be stored on ice in a cooler to maintain a constant temperature
until delivery to the laboratory. The groundwater samples will then be delivered to a New York
State Certified laboratory for analysis of VOCs by EPA Method 8260 under chain-of-custody
procedures. The compounds to be analyzed for under EPA Method 8260 are listed in the table
below:
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List of Compounds Included in Groundwater Sampling Analysis for
VOCs by EPA Method 8260
Dichlorodifluoromethane

Bromodichloromethane

Tert-Butylbenzene

Chloromethane

Dibromoethane

1 ,2,4-Trimethylbenzene

Vinyl Chloride

4-Methyl-2-pentanone

sec-Butylbenzene

Chloroethane

cis- 1, 3-Dichloropropene

4-Isopropyltoluene

Bromomethane

Toluene

1 ,3-Dichlorobenzene

Trichlorofluoromethane

trans- 1,3-Dichloropropene

1 ,4-Dichlorobenzene

Diethyl Ether

1, 1 ,2-Trichloroethane

n-Butylbenzene

Acetone

1,2-Dibromoethane

1 ,2-Dichlorobenzene

1, 1-Dichloroethene

2-Hexanone

1 ,2-Dibromo-3 -chloropropane

Carbon Disulfide

1 ,3-Dichloropropane

1 ,2,4-Trichlorobenzene

Methylene Chloride

Tetrachloroethene

Hexachlorobutadiene

Methyl Tert-Butyl Ether

Dibromochloromethane

Naphthalene

trans- 1 ,2-Dichloroethene

Chlorobenzene

1, 2, 3-Trichlorobenzene

1, 1-Dichloroethane

1, 1, 1 ,2-Tetrachloroethane

2-Butanone

Ethylbenzene

2,2-Dichloropropane

m,p-Xylene

cis- 1,2-Dichloroethene

o-Xylene

Chloroform

Styrene

Tetrahydrofuran

Bromoform

Bromochloromethane

Isopropylbenzene

1,1, 1 -Trichloroethane

1, 1 ,2,2-Tetrachloroethane

1 , 1-Dichloropropene

1 ,2, 3-Trichloropropane

Carbon Tetrachloride

Bromobenzene

1 ,2-Dichloroethane

n-Propylbenzene

Benzene

2-Chlorotoluene

Trichloroethene

4-Chlorotoluene

1 ,2-Dichloropropane

1,3 , 5-Trimethylbenzene

63

3.4 INDOOR AIR SAMPLING
Indoor air monitoring will be performed in the school to verify the SSDS is
functioning as designed and remains protective of human health in indoor air. . Sampling
will be conducted by the NYC Department of Education (NYCDOE) to address concerns of
the community. Indoor air sampling results will be reviewed by the NYSDEC and NYSDOH.
The NYCDOE indoor air sampling plan is attached as Appendix X. All monitoring results for
indoor air will be promptly communicated by NYCDOE to NYSDEC/NYSDOH, the School
Principal, the volunteer and to the building owner.

3.5 WELL REPLACEMENT/REPAIRS AND DECOMMISSIONG
Repairs and/or replacement of wells in the groundwater monitoring well network will
be performed based on assessments of structural integrity and overall performance. Well
decommissioning, for the purpose of replacement, will be reported to NYSDEC prior to performance and in the annual report. Well decommissioning without replacement must receive
prior approval by NYSDEC. Well abandonment will be performed in accordance with
NYSDEC's "Groundwater Monitoring Well Decommissioning Procedures." Monitoring
wells that are decommissioned because they have been rendered unusable will be reinstalled
in the nearest available location, unless otherwise approved by the NYSDEC and NYSDOH.
In its letter dated May 31, 2017, the NYSDEC approved the reduction in the
monitoring well network to include sampling of wells MW-1, MW-2, MW-6, MW-7, MW8, MW-9, BRW-1, BRW-2, and BRW-3. In its letter dated December 19, 2018 the NYSDEC
approved the reduction in the monitoring well network to discontinue sampling from MW2.

3.6 SITE-WIDE INSPECTION
In addition to semi-annual monitoring and inspection by a qualified representative of
the volunteer's remedial consultant and remedial engineer (RE), and general daily inspections
by the school custodian, annual site-wide inspections by a qualified representative of the RE
will be performed. Site-wide inspections will also be performed after all severe weather
conditions that may affect Engineering Controls or monitoring devices. During these inspections, an inspection form will be completed. The form will compile sufficient information to
assess the following:


Compliance with all ICs, including Site usage;
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An evaluation of the condition and continued effectiveness of ECs;



General Site conditions at the time of the inspection;



The Site management activities being conducted including, where appropriate,
confirmation sampling and a health and safety inspection;



Compliance with permits and schedules included in the Operation and Maintenance Plan; and



Confirm that Site records are up to date.

3.7 MONITORING QUALITY ASSURANCE/QUALITY CONTROL
All sampling and analyses will be performed in accordance with the requirements of the
Quality Assurance Project Plan (QAPP) prepared for the Site (see Appendix XI). Indoor air
sampling, however, is to be performed by the NYCDOE and is covered under a separate QAPP.
Quality assurance for the indoor air sampling is contained in Appendix X. Main components of
the Site QAPP include:


QA/QC Objectives for Data Measurement;



Sampling Program:
o
Sample containers will be properly washed, decontaminated, and
appropriate preservative will be added (if applicable) prior to their use
by the analytical laboratory. Containers with preservative will be tagged
as such.
o
Sample holding times will be in accordance with the NYSDEC ASP
requirements
o
Field QC samples (e.g., trip blanks, coded field duplicates, and matrix
spike/matrix spike duplicates) will be collected as necessary.



Sample Tracking and Custody



Calibration Procedures:
o
All field analytical equipment will be calibrated immediately prior to each
day’s use. Calibration procedures will conform to manufacturer’s standard
instructions
o
The laboratory will follow all calibration procedures and schedules as
specified in USEPA SW-846 and subsequent updates that apply to the instruments used for the analytical methods.



Analytical Procedures;



Data Reduction and Validation:
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o

Data validation will be performed in accordance with the USEPA validation guidelines for organic and inorganic data review. Validation will
include the following:


Verification of 100% of all QC sample results (both qualitative
and quantitative); and



Verification of the identification of 100% of all sample results
(both positive hits and non-detects).



Internal QC and Checks;



Preventative Maintenance Procedures and Schedules;



Corrective Action Measures.

3.8 MONITORING REPORTING REQUIREMENTS
Forms and any other information generated during regular monitoring events and inspections will be kept on file with the environmental consultant. All forms, and other relevant
reporting formats used during the monitoring/inspection events, will be (1) subject to approval by
NYSDEC and (2) submitted at the time of the annual Site Management Report, as specified in
the Reporting Plan of this SMP.
A summary of all monitoring results will be reported to NYSDEC

on an annual basis in the Site Management Report. A summary of the monitoring
program deliverables is summarized in the following table.

Monitoring/Inspection Deliverables

Task.



Frequency*

Semi-Annual
Reporting
Requirement

Annual
Reporting
Requirement

SSDS Monitoring

Semi-Annual

No

Yes

Semi-Annual Groundwater
Sampling/Monitoring

Semi-Annual

No

Yes

Indoor Air Sampling
(Performed by NYCDOE)

Quarterly**

Yes

Yes***

The frequency of events will be conducted as specified until otherwise approved by NYSDEC
and NYSDOH
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**
***

The duration of this sampling program will be established by the NYCDOE in consultation
with the School PTA.
This will be reported in the annual report submitted by the Volunteer, if results are made
available by NYCDOE.

3.9 CERTIFICATIONS
Site inspections and sampling activities will take place as outlined above.
Frequency of inspection is subject to change by NYSDEC. Inspection certification for all
ICs and ECs will be submitted to NYSDEC on an annual basis for the designated reporting
period. A qualified environmental professional, as determined by NYSDEC, will perform
inspection and certification. Engineering controls for treatment systems must be certified
by a professional engineer licensed in New York State. Further infor mation on the
certification requirements are outlined in the Reporting Plan of the SMP.
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4.0 OPERATION AND MAINTENANCE PLAN
4.1 INTRODUCTION
The Operation and Maintenance Plan describes the measures necessary to operate and
maintain any mechanical components of the remedy selected for the Site (i.e., groundwater pump
and treat, SSDS and SVE systems). This Operation and Maintenance Plan:


Includes the steps necessary to allow individuals unfamiliar with the Site to
operate and maintain the groundwater treatment and soil vapor extraction
systems;



Includes an operation and maintenance contingency plan; and,



Will be updated periodically to reflect changes in Site conditions or the
manner in which the groundwater treatment and soil vapor extraction systems
are operated and maintained.

Information on non-mechanical Engineering Controls (i.e. composite cover) can be
found in Section 3 - Engineering and Institutional Control Plan. A copy of this Operation and
Maintenance Plan, along with the complete SMP, will be kept at the Site with the School
Custodian and School Principal. This Operation and Maintenance Plan is not to be used as a
stand-alone document, but as a component document of the SMP. The Operation and Maintenance Plan is subject to NYSDEC revision. All operation and maintenance activities will be
performed by qualified environmental professionals trained in the operation of the systems.
This may include manufacturer's representatives or a qualified environmental professional
designated by the Resident Engineer.

4.2 ENGINEERING CONTROL SYSTEM OPERATION AND
MAINTENANCE
The engineering controls for the Site consist of a sub-slab soil vapor depressurization system, a
vertical soil vapor extraction system (pulling from the former drum storage area) and a
groundwater pump and treat system (also extracting from the former drum storage area). The
SSDS and SVE extraction blowers, controls and vapor and groundwater treatment systems are
contained in a treatment building located on the south side of the building. An SVE and
groundwater treatment shed layout is shown on figure 10 and a treatment system schematic is
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shown figure 9. All site activities associated with operation and maintenance (O&M) of the
SVE system shall comply with safe work procedures outlined and presented in the Health and
Safety Plan included in Appendix V.
The above listed treatment systems were put into operation on August 18th 2003 A
detailed explanation of the treatment systems is presented below.

4.2.1 Sub-Slab Depressurization System (SSDS) and Vertical Soil Vapor Extraction
(SVE) Systems
Please note that the soil vapor extraction system was shut down in October 2010.
Eleven SSDS pipes installed beneath the first floor are manifolded into two separate 7.5
Hp (horsepower) blowers. Six horizontal SSDS pipes installed beneath the basement are
manifolded into one 7.5 Hp blower. Four vertical SVE wells installed outside of the building in
the former drum storage area are manifolded into one 15 Hp blower.
The SSDS/SVE extraction blowers, controls and vapor and groundwater treatment are
contained in a treatment building located on the south side of the building Figures 8 and 9 show
the layout of the treatment system.
Four separate vapor extraction systems will be operated to remediate the site and together provide layered protection at the school. The first two systems include the eleven indi vidual first floor extraction points that operate from two 7.5 Hp explosion-proof regenerative
blowers. The third system includes the six individual basement extraction points that operate
from a 7.5 Hp explosion-proof regenerative blower. The fourth system includes four individual excavation points that operate from a 15-Hp explosion-proof regenerative blower. The
SVE blowers used at the Site are mounted on a plastic skid and are equipped with a moisture
separator, air filters, gauges and switches to control the operation. Both the suction and discharge lines are equipped with relief valves to avoid excessive vacuum or pressure loads on
the blower.
The vapors will flow from the separate system manifolds to one main manifold which
discharges to two 500-pound activated vapor-phase carbon absorbers run in series. After
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treatment with carbon, the airstream is discharged to the atmosphere above the roof at the
south east corner of the school and away from the intake for the HVAC system. The configuration of the SVE and vapor treatment system is shown in figure 9.
Each vapor extraction blower is equipped with an in-line filter, a vacuum relief valve,
a dilution valve, pressure gauges and a moisture separator with a high-level liquid level switch.
The suction side of each blower is equipped with a filter to remove particulates and a moisture
separator to remove excessive moisture. The dilution valves are used for adjustment of the
vacuum placed upon the extraction or horizontal piping outlets. The attached manufacturer
diagram shows the location of these controls on the blower unit.
Each blower unit is equipped with separate control switches to shut down the blower in
the event of an alarm condition. The moisture separators are equipped with a liquid level
switch that will shut the unit down when the liquid level within the moisture separator rises
to a preset level, triggering the switch to shut the blower down. The high-pressure switch will
shut down the unit if the vacuum at the blower inlet rises past the alarm setting. Pressure
gauges are mounted on the units allowing for identification of operating pressures. Internal
thermal overload switches will shut the blower down if there is an overload on the blower.
In the event of an alarm, an auto dialer, programmed with contact phone numbers, will
dial the first number after the alarm has been detected. The alarm can be acknowledged onsite
and offsite by following the auto dialer acknowledgment procedure in the attached manual.

4.2.1.1 System Operation and Maintenance
4.2.1.1.1 Start-up Procedure
To start either of the SSDS or SVE systems, the following procedure will be
used:
1.

Open all valves on the individual extraction lines to be operated. Close
all others.

2.

Close all sample ports.

3.

Close drain valve on moisture separator.
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4.

Turn the power control switch, located on the control panel, to the "ON" position.

5.

Reset alarms by pressing the "Alarm Reset" button on the control panel and the
"Alarm Cancel" button on the auto dialer (located on the side control panel).

6.

Start the blower using the disconnect switch located above the control panel.

7.

Fine tune the flow rates from the individual extraction horizontal pipe and wells by
adjusting the ball valves on the extraction lines. Fine tune the total flow by adjusting
the dilution valve on the blower.

8.

Check and record all pressure and temperature gauges associated with the system
and compare with normal operating ranges.

To stop operation of either of the SVE systems, turn the power off to the individual SVE
blower by using the disconnect switch or the main switch from the control panel.

4.2.1.1.2 Routine Operating Procedures
The SSDS and SVE systems operate by placing a vacuum on the extraction horizontal pipes
and vertical wells. As the air passes through the sediments the contamination volatilizes and is
drawn from the sediment through the extraction wells and piping and into the blowers. The amount
of vacuum at the extraction wells and horizontal pipes is controlled by both the dilution valve
located on the blower packages and the flow control valve at each wellhead and extraction point.
The options for operation of the systems are as follows:
1.

Opening blower dilution valve - will decrease the vacuum on the entire system
including the extraction wells or horizontal extraction pipes. Opening the dilution valve
increases the exhaust flow rate by adding atmospheric air, but will decrease the
concentration of vapors in the exhaust. The flow rate from the extraction wells and/or
horizontal pipes will be decreased due to a decrease in vacuum.

2.

Closing blower dilution valve - will increase the vacuum on the entire system
including the extraction wells and horizontal pipes. Closing the dilution valve decreases
the exhaust flow rate, but increases the concentration of vapors in the exhaust by placing a
higher vacuum on the extraction wells and horizontal pipes and it will also increase the
extraction rate.

3.

Opening the flow control valves on the extraction wells and/or horizontal pipes will increase the vacuum and flow rate from the individual point.
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4.

Closing the flow control valves on the extraction wells and/or horizontal pipes will decrease the vacuum and flow rate from the individual point. Upon initial start-up,
the operating air-flow rates were approximately 40 SCFM

for the horizontal pipes and 275 SCFM for the vertical wells. Approximate vacuum values are 4"
H2O for first floor, 11" H2O for basement and 18" H2O for vertical wells. As data was generated,
the operation of the individual pipe legs/wells were adjusted to optimize complete remediation by
modifying and/or varying the vacuum rates, flow rates and make-up air.

4.2.1.1.3 Maintenance
The extraction blowers require little or no maintenance to perform as designed.
Maintenance activities should involve keeping the filters clean and the moisture separators empty.
The blowers are difficult to disassemble and reassemble; therefore, prior to any attempts to repair
the blowers, the manufacturer should be consulted.
4.2.1.1.4 Troubleshooting
Table 2 identifies possible problems, symptoms and potential solutions that may occur
while operating the extraction blowers.

4.2.1.2 System Monitoring and Maintenance
4.2.1.2.1 Inspections
The treatment system will be inspected and sampled on a semi-annual basis,
according to the schedule shown in Appendix VIII. Any failures, faults or unusual
observations will be investigated fully. Any equipment that is found to be out of adjustment,
or in disrepair will be repaired or serviced. Notifications of all involved parties
(NYSDEC/NYSDOH, School Principal, building owner and Volunteer) will be provided
as required by this SMP.

4.2.1.2.2 System Observations
The inspection items that will be observed and recorded during sampling and
monitoring events are included in the monitoring field sheets (Appendix VI). A general list
of observations is listed below.


Weather Conditions
The weather will be monitored for parameters including current weather
conditions (sunny, raining, etc.), air temperature, wind direction, wind speed,
relative humidity and barometric pressure.



Equipment Operations and System Operating Parameters
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The operating configuration of the blowers, manifolds, and carbon units
will be recorded. Blower operations that will be recorded include the vacuum at
each SVE well and horizontal pipe and each blower inlet. The pressure at each
blower outlet and the pre-carbon and mid-carbon location will also be recorded.
The temperature of the influent airstream at each manifold, pre-carbon,
mid-carbon and post-carbon airstream after each blower will be recorded.
Photoionization detector (PID) readings will be made from air samples
collected at the pre-, mid- and post-carbon sample ports, individual SVE well and
horizontal pipe sample ports.
Moisture purged from each blower moisture separator will be recorded.


Vapor Monitoring Points
Soil vapor observations from monitoring points will be included in the operating

configuration.


Wellhead and Ball Valve Condition

Ball valve observations will include checking for and removing any water from
the ball valve heads.


Autodialing equipment
The autodialing equipment will be tested during the routine monthly treatment

system sampling event. The testing will consist of manually tripping the electrical circuit
on one or more of the vacuum blowers to force the auto-dialer to dial out. Receipt of the
notification call will constitute confirmation that the auto dialer is functioning properly.
Additionally, during this testing the indicator lights installed within the building are
inspected to verify that they are functioning properly.
4.2.1.2.3 Air Flow Calculations
The vapor airflow for the horizontal extraction systems will be measured using
flow meters mounted at each individual pipe line within the treatment building. The
vapor stream airflow from the vertical SVE wells will be measured at the individual pipes
utilizing a digital anemometer. The vapor airflow will be calculated using recorded
differential pressure data, temperature data and vacuum data.
4.2.1.2.4 Effluent Air Quality
Ambient concentrations of VOCs will be measured at the Site using a PID
equipped with an 11.8 eV bulb. The influent (pre-carbon) mid-carbon and effluent (postcarbon) sampling ports will be screened with a PID. In addition, influent and effluent
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samples will be collected in Tedlar bags and submitted to a State-certified laboratory and
analyzed for the compounds of concern using EPA Methods TO-15. A sampling and
analysis schedule is presented in Appendix VIII.
4.2.1.2.5 Waste Disposal
During the operation of the SVE system there will be times when some waste
material is generated. The anticipated sources of waste are: 1) moisture from the
moisture separators and possibly the sump in the carbon units; and, 2) carb on from
carbon changeouts. The removal and disposal of waste shall be completed during nonschool hours following guidelines defined by OSHA, NYSDEC, New York State De partment of Transportation (NYSDOT) and the USEPA. A disposal or regeneration fa cility and waste transporter shall be contacted and scheduled for the removal of the
waste. The collection and generation of waste will be noted on the monthly system
sampling field sheets.

4.2.1.3 Sampling, Analysis and Reporting Documentation
4.2.1.3.1 Vapor Quality
Sampling results will be continuously reviewed and evaluated for changes
from the previous month's sample results. Based on the results, system modifications
may be made as frequently as once a month. Notification of a system modification
(i.e., change in SVE wells applied vacuum or adjusting airflow from active wells) will
be made to the NYSDEC in monthly progress reports.
4.2.1.3.2 Reporting Documentation
All data collected during O&M activities shall be recorded into a spreadsheet
program following each day’s activities. Keeping data up to date will allow the operator to
monitor system performance by comparing new data with past operating data. Data that
shall be continuously updated during O&M activities includes:

summary of system operation;


airflow data and calculations;



summary of temperatures;



laboratory data for all sample ports sampled;



PID data for all sample ports sampled;



carbon performance data;



summary of gauge readings;



summary of monitor well water levels;
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summary of vacuum gauge readings at SVE wells, vapor points, and monitor
wells;




summary of O&M activities; and,
summary of SSDS and SVE system alarms.

Any additional data that may provide insight into the operation of the SSDS and SVE
systems should also be compiled. Results from the semi-annual SSDS inspections will be reported
in the in the annual Site Management Report.

4.2.1.4 Equipment Manuals and Operating Guides
Copies of the operating manuals for the SVE blowers, auto dialer and cut sheets of system
components are provided in Appendix IX.

4.2.1.5 Operating Forms
The performance of the extraction systems will be tracked using the treatment system
monitoring field sheets (Appendix VI).

4.2.1.6 Sampling and Monitoring Schedule
The sampling and monitoring completed during the O&M will follow the schedule in
Appendix VIII. This Appendix shall, if necessary, be updated monthly based on results of vapor
stream monitoring completed during system operation.

4.2.2 Groundwater Pump and Treat System Monitoring
Please note that the groundwater pump and treatment system was shut down in
April 2014.
4.2.2.1 Purpose and Scope
This document presents to the NYSDEC the Groundwater Remediation System Operation,
Maintenance and Monitoring Plan for the selected groundwater remedy for the ITHS Site in Long
Island City, New York. This plan provides operational guidance to start-up the groundwater
remediation system and to keep the system operating efficiently. The O&M tasks will include
servicing of pumps and motors, developing the well periodically, monitoring groundwater
quality, monitoring groundwater concentrations and replacing the liquid phase granularactivated carbon (GAC).

75

4.2.2.2 Objectives
The objectives of the groundwater extraction system are: 1) to prevent migration of
site-derived VOCs in groundwater beyond the Site; and, 2) to extract and treat impacted
groundwater. The primary objective of the Remedial Action (RA) is to pump groundwater
containing VOCs in excess of the maximum contaminant levels (MCLs) from the Site in order
to restore the groundwater to drinking water quality or to the best quality reasonably attainable
using the best available technology. A secondary objective is to treat the extracted groundwater
to meet groundwater discharge limits specified by the New York City Department of
Environmental Protection (DEP) Groundwater Discharge Permit.

4.2.2.3 Remedial System Components
4.2.2.3.1 General Configuration
The overall operation of the groundwater remediation consists of one recovery
well which is used to pump groundwater out of the aquifer. The recovery well is located
on the south side of the property outside of the school. The recovery well was installed
in 2002.
The piping from the recovery well is routed below grade from the well trench to
the treatment building. The contaminated groundwater is treated using GAC units prior to
discharge to the New York City sanitary sewer. The locations of the recovery well and
remediation building are shown on figure 3. The effluent discharge outfall, a drain in the
northwest corner of the system shed, is shown on figure 10.

4.2.2.3.2 Monitoring Instrumentation
The operation of the groundwater remediation system will be monitored by instrumentation such as a flow meter and level switches. Signals from the level switches are
transmitted from where they are installed in the process line to the control panel located in
the treatment building. Groundwater remediation system operations data, such as system
shut-downs and equipment failures are remotely accessible through a sensa-phone telemetry
unit. This information will be used to determine if the system is operating effectively and if
changes to the system are required.
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4.2.2.3.2.1 Operation
The purpose of the monitoring instrumentation is to provide a means for
continuously monitoring the operation of the remediation system, record key
performance data, and initiate alarm responses when necessary. Details on the
function of each of the various instruments are detailed in the cut sheets of the
system components provided in Appendix IX.
A control panel in the treatment building will also indicate specific
operating and alarm conditions by illumination of a light or position of a switch.

4.2.2.3.2.2 Potential Operational Problems/Remedies
Problems associated with instrumentation generally appear in the form of
erratic readouts or false status/fault indications. These problems can usually be traced
utilizing troubleshooting guides furnished with the manufacturer's literature. LBG has
developed a troubleshooting guide to be used during system fault conditions. The
following causes are the most common problems with instrumentation:

obstructed sensors and switches;


blown fuses;



open circuit breaker or disconnect switch;



corroded or shortened switch contacts;



loose or broken terminal connections;



switch not set properly for operation;



dirty contacts or arcing;



open thermal overloads; and,



short-circuited wiring.

LBG will utilize the manufacturer's O&M manuals and the troubleshooting
guide to identify and alleviate problems as they arise. Any repairs requiring rewiring
will be performed by a licensed electrical subcontractor.
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4.2.2.3.2.3 Preventative Maintenance
The preventative maintenance required for instrumentation involves routine
cleaning and inspection of probes, gauges and meters. Specific maintenance
requirements for individual components are included in the manufacturer's literature.

4.2.2.3.3 Recovery Well
The groundwater is extracted from the subsurface at RW-1 which is an 8-inch diameter
recovery well installed in the former drum storage area. The submersible pump installed in RW1 is a 3/4 Hp Grundfos Redi-Flo4 Pump designed for operating with pumping rates from 1 to 20
gpm. The equipment located at the recovery well vault consists of a submersible pump and well
pump level probes.

4.2.2.3.3.1 Operation
Electrical operation of the pump in the recovery well is controlled by both the
control panel and an individual disconnect. Well pump level probes, installed in the
recovery well and connected to the control panel, regulate the pump to operate with the
groundwater table at its optimum level. Additionally, the functional flow rate of the
pump is regulated with a ball valve located in the treatment building.

4.2.2.3.3.2 Potential Operational Problems/Remedies
Operational problems of the recovery well and lateral piping may result from
the following events: submersible pump malfunction or fouling, obstructions occurring
in lateral piping, broken valves or couplings and leaks in the piping set in the trench.

4.2.2.3.3.3 Preventative Maintenance
Manufacturer's maintenance recommendations should be followed on all
mechanical items located in the well vault. The well trench will be inspected
periodically and kept covered to minimize the risk of vandalism.

4.2.2.3.4 Liquid Phase Carbon Units
Four liquid phase carbon units with a capacity of 200 pounds each will be used to treat
the liquid stream. The carbon units are located inside of the remediation building.
4.2.2.3.4.1 Operation
The units are designed to operate with two parallel sets of two carbon units
operated in series. When first breakthrough occurs, disposal of the carbon will be
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required. All disposal documentation including the waste characterization results and
completed waste manifests will be kept on file by LBG.

4.2.2.3.4.2 Potential Operational Problems/Remedies
The most common problem likely to be encountered, if any, is that the
concentration of contaminants in the liquid exiting the carbon units exceed a certain
concentration. When this occurs, the carbon must be replaced. Spent carbon will be
removed during off-school hours only and regenerated at an off-site facility; or most
commonly, removed and disposed. Another potential problem is the solidification of
the carbon in the canisters, which in turn increases the operating pressure of the system
as a whole. This would be remedied by performing a carbon changeout during offschool hours.

4.2.2.3.4.3 Preventative Maintenance
The carbon units are relatively simple to maintain. Maintenance typi cally
will only consist of replacing spent carbon. In general, the liquid stream will be
monitored at the pre-carbon and post-carbon locations on a monthly basis.
Breakthrough of VOCs at the effluent will institute a change-out of these carbon
units. Change-out will be scheduled to occur during off-school hours within two to
three weeks of the recorded breakthrough. VOC saturated carbon units may only be
changed with fresh carbon. Following the change-out of spent carbon, the units will
be reconfigured (by opening and closing valves) to switch the secondary units into
the lead position unless all four carbons are changed.

4.2.2.3.5 Remediation Building Systems
The heating, ventilation and cooling system consists of two wall-mounted thermostat
controlled ventilation fans. These fans maintain ventilation within the treatment shed. The
heat generated by the remediation equipment maintains sufficient heat throughout the winter.
Additionally, the constant flow of water through the groundwater treatment system prevents
the hose from freezing in the winter months.
The interior lights consist of ceiling mount, fluorescent, 32-watt lamps. The interior lights
are operated through a wall mounted switch.
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4.2.2.3.6 Equipment Manuals and Operation Guides
Manufacturer's specification sheets and operating manuals are included in
Appendix IX.

4.2.2.4 System Start-Up and Operation
System start-up will consist of starting system components and conducting a thorough
check of the components under operating conditions to ensure the system is operating properly.
System operation will consist of obtaining necessary samples and analysis, documenting all
phases of system operations and conducting regular inspections and maintenance on equipment,
as necessary.

4.2.2.5 Analytical Parameters and Sampling Procedures
Influent, mid-carbon (when included in the sampling program) and effluent water samples
will be collected a minimum of once per month and analyzed by EPA Method 8260. The liquid
phase carbon will be changed out periodically in order to maintain proper effluent VOC
concentrations. The change-out frequency will be dependent upon several factors including but
not limited to: the pumping rate; the influent contaminant concentrations; and, precipitate accumulation. The anticipated carbon change-out interval (based on historical activities) is one to
two times per year.
A water-level monitoring program will be implemented to demonstrate continued capture
of groundwater. The monitoring program is designed to insure overall onsite capture/hydraulic
control during seasonal fluctuations, allowing for occasional excursions that may occur during
specific, short-term events involving heavy storms. This system is intended for capture in the
immediate area of the drum storage area and not for site-wide or off-site capture. Recovery rates
will be kept low to prevent alteration of regional groundwater flow patterns and induction of
regional groundwater flow toward the Site.

4.2.2.6 Site Monitoring and Reporting
A long-term water-quality monitoring program to demonstrate continued capture of
groundwater and to monitor improvements in water quality in the extraction and specified monitor
wells will be conducted for this Site.
Semi-annual sampling of monitoring wells will provide assessments of the extent and
mobility of the VOCs. The data generated will be used to make a demonstration for system
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modifications (i.e., pumping rate decrease) or termination of the remedial system in the future.
Changes in site monitoring and reporting must be approved by the NYSDEC/NYSDOH.
The semi-annual sampling will include analysis of groundwater collected from
selected groundwater monitor wells on and offsite. Seven of the wells are shallow monitor
wells (MW-1, MW-2, MW-5, MW-7, MW-8, MW-i0 and MW-13), two of the wells are cluster
monitor wells (MW-6 and MW-9), three are bedrock groundwater monitor wells (BRW-1,
BRW-2 and BRW-3) and one is a groundwater pumping well (RW-1). Seven of the wells were
installed in and around the former drum storage area. The remaining wells characterize the
groundwater both upgradient and downgradient of the Site. All of the groundwater monitor
well locations are shown on Figure 3.
In its letter dated May 31, 2017, the NYSDEC approved the reduction in the
monitoring well network to include sampling of wells MW-1, MW-2, MW-6, MW-7, MW8, MW-9, BRW-1, BRW-2, and BRW-3. In its letter dated December 19, 2018 the NYSDEC
approved the reduction in the monitoring well network to discontinue sampling from MW2.
After water-level measurements are recorded, groundwater samples will be collected
from the onsite and offsite monitor wells using the low-flow sampling method (EPA Low-Flow
Groundwater Sampling Procedures, April 1996). The groundwater will be evacuated using
either a peristaltic pump or a low-flow submersible pump each of which would be fitted with
dedicated polyethylene tubing for each well sampled. The tubing intake will be set approxi mately 1 to 2 feet above the bottom of each overburden monitor well and will be set just off of
the bottom of each bedrock monitor well. For each well, groundwater will be purged for approximately 10 minutes prior to measuring any parameters, in an attempt to minimize turbidity
(unless a shorter purge duration is sufficient).
Onsite field parameters will be continually monitored by a Horiba U-22XD multiparameter water-quality monitoring system. Measurements for pH, conductivity, turbidity,
dissolved oxygen (DO), temperature, and oxygen reduction potential (ORP) will be obtained
simultaneously as the groundwater is pumped through a flow-through cell at a rate of 100-500
ml/minute. All field parameters will be recorded at three-minute intervals until all parameters
reach stabilization for three consecutive intervals. Additionally, as per NYSDEC requirements, a
target turbidity of below 50 nephelometric turbidity units prior to sampling is the goal.
Stabilization requirements will be recorded on individual low-flow sampling logs for each monitor
well
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Upon reaching stabilization of all parameters, the effluent end of the polyethylene tubing will be disconnected from the flow-through cell and the groundwater samples will be collected in laboratory prepared sample containers. After sampling each well, the submersible
pump (if used), the tubing weight (if the peristaltic pump is used) and the flow-through cell
will be decontaminated with Alconox and water. The tubing will be disposed of and new tub ing will be used for subsequent sampling locations.
All of the samples will be stored on ice in a cooler to maintain a constant temperature until
delivery to the laboratory under chain-of-custody procedures. All monitor well groundwater
samples will be analyzed for VOCs by EPA Method 8260.

4.3 GROUNDWATER MONITORING WELL MAINTENANCE
The onsite and off-site groundwater monitoring wells will be evaluated as part of the
quarterly groundwater monitoring program. The groundwater recovery well RW-1 will be
inspected during each monthly system sampling event. If biofouling or silt accumulation has
occurred in the on-Site and/or off-Site monitoring wells, the wells will be physically
agitated/surged and redeveloped. Additionally, monitoring wells will be properly decommissioned
and replaced (as per the Monitoring Plan), if an event renders the wells unusable.

4.4 REPORTING
4.4.1 Semi-Annual Groundwater Sampling and SSDS Inspection Reporting
Results from semi-annual groundwater sampling and SSDS inspection events will be
presented in the annual Site Management Report. The sections of the Site Management report
discussing semi-annual inspection and sampling results will, at a minimum, include:



An evaluation of the groundwater elevation, chemical field parameters, current
contamination concentrations and provide recommendations (if applicable).



An evaluation of functionality of the SSDS, and concentrations of any potential
contaminants present in the system effluent.

4.4.2 Maintenance Reporting Requirements
Maintenance reports and any other information generated during regular operations at the
Site will be kept on-file on-Site with the School Custodian. All reports, forms, and other relevant
information generated will be available upon request to the NYSDEC and submitted as part of the
Annual Site Management Report, as specified in the Section 5 of this SMP.
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4.4.2.1 Routine Maintenance Reports
Treatment system monitoring field sheets will be completed during each routine maintenance event (Appendix VI). Checklists/forms will include, but not be limited to the follow ing information:


Date;



Name, company, and position of person(s) conducting maintenance activities;



Maintenance activities conducted;



Where appropriate, color photographs or sketches showing the approximate
location of any problems or incidents noted (included either on the
checklist/form or on an attached sheet); and,



Other documentation such as copies of invoices for maintenance work, receipts
for replacement equipment, etc.

4.4.3.2 Non-Routine Maintenance Reports
During each non-routine maintenance event, a form will be completed which will include,
but not be limited to, the following information:


Date;



Name, company, and position of person(s) conducting non-routine maintenance/repair activities;



Presence of leaks;



Date of leak repair;



Other repairs or adjustments made to the system;



Where appropriate, color photographs or sketches showing the approximate
location of any problems or incidents (included either on the form or on an attached
sheet); and,



Other documentation such as copies of invoices for repair work, receipts for replacement equipment, etc.

4.5 CONTINGENCY PLAN
Emergencies may include injury to personnel, fire or explosion, environmental release, or
serious weather conditions. In the event of a safety or health emergency, appropriate corrective
measures must immediately be taken to assist those who have been injured or exposed and to
protect others from hazard. Local police and fire department (911) will be contacted. If evacuation
is required, the school evacuation plan will be implemented under the direction of the School
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Principal or his/her designated representative. In the event of an emergency related to the
environmental systems managed under this SMP, 911 will be called immediately and the school
principal or his/her designated representative and the school custodian will also be notified
immediately. The location of the affected area and the need to isolate the area for planned
evacuation of students, faculty and staff will be noted.

4.5.1 Contingency Plan for Vapor Intrusion
In the event that vapor membrane testing or indoor air sampling shows that a vapor
intrusion pathway is open, all parties on the Project Contact List will be notified, and a
systematic evaluation of the Site and system will be conducted. This will include an evaluation
of the treatment system to ensure that there is sustained vacuum in all of the sub-slab
depressurization system pipe legs (HV-1 to HV-17) and an evaluation of site inspection logs to
determine if there were any recorded periods of system shut-down. If any deficiencies are found
in the treatment system, all necessary actions will be taken to repair the system and restore the
system settings so that it is operating as designed. If there are any equipment failures, all neces sary components will be replaced to ensure that the system is operational. This plan would be
triggered by measurements of increasing levels prior to reaching official action levels. If the
evaluation described above concludes that the system is functioning and operating as intended,
a further evaluation of the site will be performed to determine the source of the contaminants
of concern. This will include a site inspection to determine if a local source is present (i.e.,
cleaning chemicals in a janitor's closet) and an evaluation of recorded outdoor background
concentrations to determine if the indoor air was negatively impacted by outdoor ambient air
quality.

4.5.2 Emergency Telephone Numbers
In the event of any environmentally-related event or unplanned occurrence requiring
assistance, the Remedial Engineer or designated representative should contact the appropriate
parties from the contact list below. For emergencies, appropriate emergency response person nel
should be contacted by calling 911. Prompt contact should also be made to the NYSDEC spills
hotline. This emergency contact list must be maintained in an easily accessible location at the
Site. Contingency and evacuation plans for other school emergencies (not related to the
environmental remedial systems) are covered under the school's emergency evacuation plan
maintained by the Department of Education.
Emergency Contact Numbers

84

Medical, Fire and Police
One Call Center

911
800-272-448
(3-day notice required for utility
mark out)

Poison Control Center

800-222-1222

NYSDEC Spills Hotline

800-457-7362

Contact Numbers
212-675-3225 or 917-885-1475

Owner Consultant - Arnie Fleming

718-472-4642

Building Custodian
* Note: Contact numbers subject to change and will be updated as necessary

4.5.3 Map and Directions to Nearest Health Facility
Site Location:

Information Technology High School
21-16 44th Road
Long Island City, NY

Nearest Hospital Name:

Elmhurst Hospital

Hospital Location:

Elmhurst Hospital
79-01 Broadway
Elmhurst, New York

Hospital Telephone:

(718) 334-4000

Directions to the Hospital:


Go east on 44 t h Drive to in Jackson Avenue



Merge onto Jackson Avenue and proceed northeast



Go east (right) on Queens Boulevard (SR 25) at the intersection



Go northeast (left) on 45th Avenue



Make a left onto 76 t h Street



Make a right onto Woodside Avenue



Elmhurst Hospital is located two (2) blocks on the left at 79-01 Broadway

Total Distance:

4.0 miles

Total Estimated Time:

5 minutes
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Map Showing Route from the Site to the Hospital:
street Mite LES A:. 7p
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4.5.4 Response Procedures
4.5.4.1 Emergency Contacts/Notification System
The fire department and other emergency response personnel will be notified immediately by calling 911 in the event of an emergency. The emergency telephone number list is
found at the beginning of this Contingency Plan. The list is also posted prominently at the Site
and made readily available to all personnel at all times.

4.5.4.2 Safety Training
All Remedial Engineering personnel, client representatives, regulatory personnel and field
personnel shall be made aware of the particular hazardous substances which could be encountered
during this project. Work will be done in compliance with 29 CFR Part 1910.

4.5.4.3 Medical Surveillance
The Health and Safety Plan will insure that each site worker involved in environmental
sampling participates in an ongoing medical surveillance program, which includes baseline and
annual follow-up exams.
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5.0 SITE MANAGEMENT REPORTING PLAN
5.1 INTRODUCTION
An Annual Site Management Report will be completed and submitted to the NYSDEC,
the NYC Department of Education, the School Principal and the building owner following the
calendar year reporting period.. This document will serve as cumulative report for all site
management inspections and monitoring events during the reporting period; including semi-annual
SSDS

monitoring

events,

semi-annual

groundwater

monitoring

events,

the

annual

engineering/institutional controls inspection, daily SSDS visual inspections, and non-routine
inspections. These site management and monitoring events will adhere to their respective
schedules, presented in Appendix VIII. Included as attachments to the report will be engineering
certifications and inspection checklists, analytical sample reports, field sheets, calculation sheets
(if necessary), any NYSDEC issued notifications and/or approvals, and the following:

•

An assessment of the continued effectiveness of all Institutional and Engineering
Controls for the Site;

•

An evaluation of the groundwater parameters and current contamination
concentrations;

•

An evaluation of SSDS operation, and current contamination concentrations of the
effluent from the system; and,

•

A summary of any modifications made to engineering/institutional controls
implemented on-site.

The Site Management Report will be prepared in accordance with NYSDEC Draft DER-10
Technical Guidance for Site Investigation and Remediation requirements. This Site
Management Reporting Plan and its requirements are subject to revision by NYSDEC. The
Site Management Reporting Plan is subject to NYSDEC revision.

5.2 CERTIFICATION OF ENGINEERING AND INSTITUTIONAL
CONTROLS
Information of EC/ICs can be found in the Engineering and Institutional Control Plan
portion of this SMP. Inspection of the EC/ICs will occur at a frequency described in Section 3
Monitoring Plan and Section 4 Operation and Maintenance Plan. After the last inspection of the
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reporting period, a qualified environmental professional will sign and certify the document. The
document will certify that:


On-Site ECs/ICs are unchanged from the previous certification;



They remain in-place and effective;



The systems are performing as designed;



Nothing has occurred that would impair the ability of the controls to protect the
public health and environment;



Nothing has occurred that would constitute a violation or failure to comply
with any operation and maintenance plan for such controls;



Access is available to the Site by NYSDEC and NYSDOH to evaluate continued
maintenance of such controls; and



Site usage is compliant with the Deed Restriction.

The signed certification will be included in the Annual Site Management Report (see
Section 5.3).

5.3 SITE INSPECTIONS
5.3.1 Inspection Frequency
All inspections will be conducted at the frequency specified in the schedules provided in
Section 3 Monitoring Plan and Section 4 Operation and Maintenance Plan of this SMP. At a
minimum, a Site-wide inspection will be conducted:


Annually;



When a breakdown of the treatment systems has occurred; and



Whenever a severe condition has taken place, such as an erosion or flooding event
that may affect the ECs.

5.3.2 Inspection Forms, Sampling Data, and Maintenance Reports
All inspections and monitoring events will be recorded on the appropriate forms for their
respective system (Appendix VI). Additionally, a general Site-wide inspection form will be
completed during the Site-wide inspection. These forms are subject to NYSDEC revision.
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All applicable inspection forms and other records (including all sampling data of any
media at the Site and system maintenance reports) generated for the Site during the calendar
year will be included in the Annual Site Management Report.
5.3.3 Evaluation of Records and Reporting
The results of the inspection and Site monitoring data will be evaluated as part of the EC/IC
certification to confirm that the:


EC/ICs are in place, are performing properly, and remain effective;



The Monitoring Plan is being implemented;



Operation and maintenance activities are being conducted properly; and, based on
the above items,



The Site remedy continues to be protective of public health and the environment
and is performing as designed in the RAWP and FER.

5.4

Site Management Report
The Site Management Report will be submitted on an annual basis following the

reporting period. Other periodic monitoring activities such as groundwater and soil vapor
monitoring reports will be submitted as determined in this SMP, with those results also
incorporated into the annual Site Management Report. As of 2020, the Site Management Report
will be submitted annually. The report will include:


EC/IC certification;



All applicable inspection forms and other records generated for the Site during the
reporting period;



A summary of any discharge monitoring data and/or information generated during
the reporting period with comments and conclusions;



Cumulative data summary tables and/or graphical representations of contaminants
of concern by media (groundwater, soil vapor), which include a listing of all
compounds analyzed along with the applicable standards, with all exceedances
highlighted;



Results of all analyses and copies of all laboratory data sheets for all points sampled during the calendar year (also to be submitted electronically in the
NYSDEC-specified format);
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A performance summary for all treatment systems at the Site during the
calendar year, including information such as:
o

The number of days the system was run for the reporting period;

o

A description of breakdowns and/or repairs along with an
explanation for any significant downtime;

o

A summary of the performance and/or effectiveness monitoring;

o

Comments, conclusions, and recommendations based on data
evaluation; and

o


Description of the resolution of performance problems.

A Site evaluation, which will address the following:
o

The compliance of the remedy with the requirements of the Site-specific RAWP
and FER;

o

The performance and effectiveness of the remedy;

o

The operation and the effectiveness of all treatment units, etc., including
identification of any needed repairs or modifications;

o

Any new conclusions or observations regarding Site contamination based on
inspections or data generated by the Monitoring Plan for the media being
monitored; and

o

Recommendations regarding any necessary changes to the remedy and/or
Monitoring Plan.



A figure showing sampling and well locations, and significant analytical



values at sampling locations; and
Comments, conclusions, and recommendations, based on an evaluation of the
information included in the report, regarding EC/ICs at the Site.

The Site Management Report will be submitted in electronic format to NYSDEC and
NYSDOH.

dmd
September 12, 2008
f:\reporta\ fulmar' premier storage\site management plan108-28-08_fnalinfotech smp.cloc
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TABLES

Table 1
Voluntary Clean Up Program
Index #D2-0023-00-08
21-16 44th Road
Long Island City, New York
Monitoring Wells
Water Level Measurements
Well ID
MW-1
MW-2
MW-3
MW-5
MW-6
(Cluster Well)
MW-7
MW-8
MW-9
(Cluster Well)
MW-10

2
Screen
TOC Elevation Depth to Water (ft.
Total Depth
1
3
4
Diameter (inch) Setting (ft. bg.)
(feet)
(ft. msl.)
btoc.)
19.35
2.00
10.00 to 20.00*
16.68
14.49
18.75
2.00
9.00 to 19.00*
15.59
13.50
18.69
2.00
9.00 to 19.00*
15.82
13.86
18.58
2.00
9.00 to 19.00*
15.62
13.59

Corrected Ground Water
3
Elevation (ft. msl.)
2.19
2.09
1.96
2.03

25.05
20.25
15.00

4.00
4.00
4.00

20.00 to 25.00
10.00 to 20.25
5.00 to 15.00

16.51
15.63
8.91

14.36
13.46
6.72

2.15
2.17
2.19

17.00
16.50

4.00
4.00

12.00 to 17.00
11.50 to 16.50

9.38
15.91

7.22
13.70

2.16
2.21

1) feet below grade
2) top of casing
3) feet above mean sea level
4) feet below top of casing
* Screen settings are taken from ACT well construction logs

Table 2
Voluntary Clean Up Program
Index #D2-0023-00-08
21-16 44th Road
Long Island City, New York
Trouble Shooting for Soil Vapor Extraction/ Sub-Slab Depressurization System Blowers 1
Impeller Does Not Turn
Problem

Out of Warranty Corrective Action2

Possible Cause
1. One phase of power line not connected3
3

2. One phase of stator winding open
Humming Sound 3. Bearings defective
4. Impeller jammed by foreign material
5. Impeller jammed against housing or cover
No Sound

1. Two phases of power line not connected3
2. Two phases of stator winding open

3

1. Connect
2. Rewind or buy new motor
3. Change bearings
4. Clean and add filter
5. Adjust
1. Connect
2. Rewind or buy new motor

Impeller Does Turn
Problem
Blown Fuse

Possible Cause
1. Insufficient fuse capacity
2. Short Circuit
1. High or low voltage

Out of Warranty Corrective Action2
1. Use time delay fuse of proper rating
2. Repair
1. Check input voltage

2. Operating in single phase condition3
3. Bearings defective
Motor Overheated 4. Impeller rubbing against housing or cover
or protector Trips 5. Impeller or air passage clogged
6. Unit operating beyond performance range
7. Capacitor shorted

2. Check connections
3. Change bearings
4. Adjust
5. Clean and add filter
6. Reduce system pressure/vacuum
7. Change capacitor

8. One phase of stator winding short circuited3
1. Impeller rubbing against housing or cover
Abnormal Sound 2. Impeller or air passage clogged
3. Bearings defective
1. Leak in piping
2. Piping and air passage clogged
Performance
3. Impeller roation reversed
Below Standard
4. Leak in blower
5. Low voltage

8. Rewind or buy a new motor
1. Adjust
2. Clean and add filter
3. Change bearings
1. Tighten
2. Clean and add filter
3. Check wiring
4. Tighten cover, flance
5. Check input voltage

1) Adapted from Manufacture Operational Catalog
2) Disassembly and repair of new blowers or motors will void the SVXR warranty
***Factory should be contacted prior to any attempt to field repair an in-warranty unit
3) Three phase units
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Exposure Limits

INFORMATION TECHNOLOGY HIGH SCHOOL
SITE SPECIFIC HEALTH AND SAFETY PLAN
21-16 44th ROAD
LONG ISLAND CITY, NEW YORK
This Health and Safety Plan (HASP) is intended to provide a basic framework for the
Voluntary Cleanup Program (VCP), Index Number D2-0023-00-08 by Virginia S. Peterson, as
Trustee, Wendy Peterson Smithson, Judy Ann Sarkisian, Arthur Corey Sarkisian, David P. Close,
as Successor Executor/Trustee, Gabrielle V. Sarkisian as Successor Executor/Trustee and
Frederick Hanssen, as Successor Executor/Trustee pursuant to the New York State Department
of Environmental Conservation (NYSDEC) VCP. The procedures provided herein are intended
as a guide for all Leggette, Brashears & Graham, Inc. (LBG) and subcontractor employees who
will be involved in the performance of the project.
The primary objective of the HASP is to establish work-safety guidelines, requirements and
procedures before field activities begin and during the field activities. The following information
was prepared specifically for field operations by personnel to enforce and adhere to the established
rules as specified in the HASP.

The HASP will be provided to all personnel to aid in

accomplishing the following objectives:
-

monitoring the effectiveness of the HASP as it is conducted in the field by
performing field operation audits;

-

following up on any necessary corrective actions;

-

interacting with regulatory agencies and/or client representatives regarding
modifications of health and safety actions; and

-

stopping work should conditions warrant such action.

All personnel will have had health and safety training in accordance with OSHA Interim
Final Standard 29 CFR 1910 or as may be amended. A copy of LBG's Corporate Safety Policy
and Drug and Alcohol Policy is attached in Appendix A.
1.0

ORGANIZATION AND RESPONSIBILITIES
The organization and responsibilities for implementing safe site-investigation procedures,

and specifically for the requirements contained in this manual, are described in this section. A

-2Contact, Site Safety Briefing, Air Monitoring sheets, and a site and hospital location map are to
be completed for applicable sites. Blank forms are attached at the end of this document.
1.1

Project Manager
The LBG Project Manager will be responsible for the overall implementation and

monitoring of the health and safety program by:
•

ensuring appropriate protective equipment is available and properly used by all
personnel, in accordance with the HASP;

•

ensuring personnel health and safety awareness by providing them with proper
training and familiarity with procedures and contingency plans;

•

ensuring all personnel are apprised of potential hazards associated with the site
conditions and operations;

•

supervising and monitoring the safety performance of all personnel to ensure their
work practices are conducted in accordance with the HASP;

•

correcting any work practices or conditions that would expose personnel to possible
injury or hazardous condition;
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•

communications with the onsite Health and Safety Officer (HSO);

•

ensuring sufficient protective equipment is provided and used;

•

promptly initiating emergency alerts; and,

•

communicating with the client and/or regulatory agency representatives.

Onsite Health and Safety Officer
The LBG HSO will be onsite during all field activities. The HAO will be accountable for

the direct supervision of personnel from the subcontractors and other LBG personnel with regard
to:
•

health and safety program compliance;

•

maintaining a high level of health and safety consciousness among employees at the
work site; and,

•

reporting accidents within LBG jurisdiction and undertaking corrective action.
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Field Personnel
All field personnel will report directly to the onsite HSO, and will be required to:
•

be familiar with, and conform to, provisions of the HASP;

•

ensure that they are well informed of potential hazards at the work site and exercise
informed consent in their work;

•

report any accidents or hazardous conditions to the onsite HSO; and,

•

have complete familiarity with their job requirements and the health and safety
procedures involved.

1.4

Reporting of Accidents and Unsafe Conditions
If an accident occurs, the HSO and the injured person(s) are to complete an Accident

Report for submittal to the project manager, who will forward a copy to the principal-in-charge
who should ensure that follow-up action is taken to correct the situation that caused the accident.
1.4.1 Disciplinary Actions for Safety Related Infractions
If an infraction of the Health and Safety Plan is discovered by the Project Manager or the
onsite HSO, each case will be dealt with individually. The infraction will be investigated and a
disciplinary meeting held with the offender. Disciplinary actions may include a performance
deficiency evaluation entered into the employee's personnel file, correction of problem after the
disciplinary meeting or removal of the offender from the project. Repeated infractions will not
be tolerated and will be dealt with accordingly.
1.4.2 Safety Inspections
Safety inspections will be conducted periodically by the Project Manager. The Project
Manager will be familiar with the Health and Safety Plan before performing an onsite visit. While
onsite, the Project Manager will evaluate the effectiveness of the plan and offer any suggestion for
improvement. Although Project Managers are responsible for periodic safety inspections and
evaluation of the Health and Safety Plan, the onsite HSO is responsible for daily observation and
evaluation of Health and Safety Plan effectiveness.
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Prior to the start of field activities, a meeting will be held to discuss the potential hazards
at the site, with a review of the required protective clothing and procedures observed at this site.
As needed, daily meetings will be held to discuss any changes in the hazards.
2.0

HAZARD EVALUATION
The exposure limits of chemical constituents which may be encountered are listed in

table 1. These constituents would possibly be encountered in ground water and/or soil and
comprise the major concerns for personal health. The protection of personnel and the public from
exposure to these substances by inhalation, oral ingestion, dermal absorption or eye contact is
included as a primary purpose of this plan.
The onsite HSO is responsible for determining the level of personal protection equipment
required.

The HSO will perform a preliminary evaluation to confirm personal protective

equipment requirements once the site has been entered. When work-site conditions warrant, the
onsite HSO will modify the level of protection to be utilized. The existence of a situation more
hazardous than anticipated will result in the suspension of work until the Project Manager and
client representative has been notified and appropriate instructions have been provided to the field
team.
3.0

MONITORING REQUIREMENTS
A photoionization detector (PID) will be used to continuously monitor ambient air quality

at the drilling or excavation sites. Records of these data will be maintained by the onsite HSO.
During drilling operations, air quality will be monitored at each drilling or boring location,
especially near the top of the boreholes as samples are taken. Work operations which involve
handling of potentially hazardous substances will include continuous contaminant monitoring using
the PID. In addition, field monitoring will be performed when work is initiated at different
portions of the site, when a new operation is initiated and/or when potentially leaking drums or
containers are going to be handled. When deemed necessary or desirable by the onsite HSO, area
monitoring will be used in potentially hazardous zones. Area monitoring will be performed as
plans and conditions dictate, and in accordance with the HASP and with the goal of accident and
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Appendix B.
For the compounds previously identified to be most prevalent, the lowest 8-hour exposure
limit is listed on table 1.
3.1

Vapor Emission Response Plan
If the ambient air concentration of organic vapors exceeds 5 ppm above background at the

perimeter of the work area, activities will be halted and monitoring continued. If the organic
vapor level decreases below 5 ppm above background, work activities can resume. If the organic
vapor levels are greater than 5 ppm over background but less than 25 ppm over background at the
perimeter of the work area, activities can resume provided:
•

the organic vapor level 200 feet downwind of the work area or half the distance to
the nearest residential or commercial structure, whichever is less, is below 5 ppm
over background.

If the organic vapor level is above 25 ppm at the perimeter of the work area, activities will
be shutdown. When work shutdown occurs, downwind air monitoring as directed by the Safety
Officer will be implemented to ensure that vapor emission does not impact the nearest residential
or commercial structure at levels exceeding those specified in the Major Vapor Emission section.
3.2

Major Vapor Emission
If any organic levels greater than 5 ppm over background are identified 200 feet downwind

from the work area or half the distance to the nearest residential or commercial property,
whichever is less, all work activities will be halted.
If, following the cessation of the work activities, or as the result of an emergency, organic
levels persist above 5 ppm above background 200 feet downwind or half the distance to the nearest
residential or commercial property from the work area, then the air quality will be monitored
within 20 feet of the perimeter of the nearest residential or commercial structure (20 Foot Zone).

-6If efforts to abate the emission source are unsuccessful and if the following levels persist
for more than 30 minutes in the 20 Foot Zone, then the Major Vapor Emission Response Plan
shall automatically be placed into effect.
•

if organic vapor levels are approaching 5 ppm above background.

However, the Major Vapor Emission Response Plan shall be immediately placed into effect if
organic vapor levels are greater than 10 ppm above background.
3.3

Major Vapor Emission Response Plan
Upon activation, the following activities will be undertaken:
1.

All Emergency Response Contacts as listed in the Health and Safety Plan of the
Work Plan will be notified.

2.

The local police authorities will immediately be contacted by the Safety Officer and
advised of the situation.

3.

Frequent air monitoring will be conducted at 30 minute intervals within the 20 Foot
Zone. If two successive readings below action levels are measured, air monitoring
may be halted or modified by the Safety Officer.

4.0

LEVELS OF PROTECTION
The level of protection anticipated to perform work on this investigation is Level D, unless

otherwise upgraded. Only protective equipment deemed suitable by the onsite HSO for use at the
work site will be worn. Any changes in protection levels shall be documented by the onsite HSO.
Field personnel should exercise informed judgment on protective equipment requirements at active
work sites or at work sites that have been repeatedly entered or occupied without apparent harm.
In any case where doubt exists, the safest course of action must be taken. The protective
equipment to be used by field personnel is listed below.
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Level D
•

hard hat;

•

safety glasses, shatter-proof prescription glasses or chemical splash goggles;

•

boots/shoes, leather or chemical-resistant, steel toe and shank;

•

coveralls; and,

•

chemical resistant gloves.

At a minimum, protective headgear, including protective hearing devices, eyewear and
footwear will be worn at all times by personnel working around the drilling equipment. When
work-site conditions dictate, protective gloves and chemical-resistant boots shall be required for
those personnel handling contaminated soils.
Should levels of organic vapor in the ambient air greater than 5 ppm above background
levels be detected by the PID in the work area, work will stop and all personnel will leave the
work area. The New York State Department of Health (NYSDOH) recommends a level of 5 ppm
above background as measured with a PID for VOCs related work. Once the PID readings in the
ambient air are back to 0.0 ppm above background, field activities will resume.
4.2

Level C
•

hard hat;

•

boots, leather, steel toe and shank;

•

outer boots, chemical resistant;

•

chemical-resistant gloves (solvex);

•

Tyvek or Saranex suit; and,

•

Air purifying respirator with organic vapor cartridge and dust and mist filter.

Level C protection will be considered for PID consistent readings of 5 to 100 ppm above
background in the breathing zone.
Respirators for all personnel will be available with both particulate and organic vapor
protection cartridges. The onsite HSO will direct when the protective clothing and respirators will
be utilized based on the conditions encountered at the work site.
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Level B
•

pressure-demand, self-contained breathing apparatus;

•

standby escape pack;

•

chemical resistant clothing (Saranex suit);

•

outer gloves (Solvex);

•

inner gloves (surgical);

•

outer boots (chemical resistant);

•

inner boots (leather, steel shank and toe); and,

•

hard hat.

Level B will be considered for PID readings of 150 ppm above background in the breathing
zone. In the event that the work space atmosphere contains in excess of 150 ppm of total ionizable
compounds above background, colorimetric tubes or a portable gas chromatograph will be used
to determine the levels of individual chemicals. The use of Level B equipment will be based on
the specific compounds present and will include discussions with the regulatory authorities and/or
the client representative.
Level A conditions will require specialized procedures to be formulated on a case-by-case
basis.
5.0

SAFE WORK PRACTICES AND HYGIENE
In addition to the use of protective equipment, other procedures will be followed to

minimize risk:
•

all consumptive activities including eating, drinking or smoking are prohibited
during the drilling, sampling and decontamination activities;

•

an adequate source of potable water for emergency use will be available at the
drilling sites (two liters per person per day);

•

fire extinguishers will be available at the work sites for use on equipment or small
fires when appropriate; and,

•

an adequately stocked first-aid kit will be maintained at the work site at all times
during operational hours.
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Heat Stress
In order to avoid heat stress several preventative measures will be observed:
•

Workers will drink a 16-ounce glass of water prior to work (in the morning and
after lunch). Water will be contained in a cooler, maintained at a temperature
below 60oF. Workers will be encouraged to drink approximately every 20 minutes
during days of extreme heat.

•

Workers will be encouraged to wear long cotton underwear under the heat-retaining
protective clothing required by Level C.

•

In extreme hot weather, field activities will be conducted in the early mornings and
late afternoons.

•

Rest breaks in cool or shaded areas will be enforced as needed.

•

Toilet facilities will be made available to site workers, unless transportation is
readily available to nearby toilet facilities.

•

Good hygiene practices will be encouraged, stressing the importance of allowing
the clothing to dry during rest periods. Anyone who notices skin problems should
receive medical attention immediately.

•

If there are support personnel available outside the work zone, they should observe
the workers in the exclusion zone to monitor signs of stress, frequency of breaks,
etc.

5.2

Cold Stress and Exposure
In order to avoid cold stress, several preventative measures will be observed;
•

work will not take place when the temperature falls below -20oF. (The wind chill
factor should be a major consideration);

•

clothing should be worn in layers, so that personnel can adapt to changing
conditions and various levels of physical stress;

•

if possible, breaks should be taken in a heated vehicle or building, but care should
be taken to remove outer clothing during the break;

•

have on hand extra inner clothing in case perspiration builds up;
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keep insulated containers of warm liquids available for breaks outside of the
exclusion zone;

•

be aware of the signs of frostbite and take immediate remedial measures; and,

•

take extra precautions around areas subject to ice buildup, such as sanding slippery
surfaces.

6.0

WORK ZONE
To prevent unauthorized personnel from entering areas where active operations are being

performed, the area enclosing the operation will be marked.
This zone will be entered in Level D protection. However, individual work sites within
the zone may require higher levels of protection based on air monitoring results during the various
activities. If this becomes the case, separate work sites will be established based on the level of
protection required.
Field personnel are instructed to leave the area if monitoring shows readings above the
permissible exposure limits. Before conducting field work in respirators, the Project Manager and
client representative will be contacted. A determination will be made by the onsite HSO and
Project Manager if work is to continue with respirators. Factors which may influence this decision
include the level of observed or suspected hazards, period of time required to complete activity
and weather conditions.
If it is necessary to upgrade personal protection then site control measures need to be
implemented. This control will help prevent transporting contaminants off site and minimize
exposures to onsite personnel. Site maps will be available which show special work zones.
Three work zones will be delineated. The exclusion zone is where the investigation will
take place in the appropriate safety equipment. The contamination reduction zone is where the
decontamination of personnel will take place. The support zone is the outer limit zone where
equipment is stored and protective clothing is not required.
The buddy system will be observed in the exclusion and contamination reduction zones.
Non-essential employees will remain at the clean support zone which will be delineated by a rope
or barrier. No one will be permitted beyond that point unless certified and has read and signed
the HASP. These zones will be set up with the clean zone being furthest upwind.
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Confined Spaces
Confined spaces are those which, by design or circumstance, present difficulties for entry

and exit, or which may serve to reduce ventilation or concentrate vapors. Typical confined spaces
consist of excavations, trenches and vaults. Excavations or trenches over 5 feet in depth will be
shored or benched according to OSHA regulations. If a vault is to be entered, mechanical
ventilation will be initiated and air quality will be monitored.
6.2

VOC Project Work Zone Considerations
Typically VOC projects involve installation of wells, monitoring of wells, installation and

operation of treatment systems and observation of tank and trench excavation work. Safety issues
with respect to this type of work are attached in Appendix C.
7.0

DECONTAMINATION
An area will be set aside within the work zone for decontamination. The type of

decontamination procedures used will be based on the level of protection required. Decontamination of Level D protective wear will consist of brushing heavily soiled boots to remove soils,
rinsing gloves and safety glasses (and overboots, if worn) with water, and removing and storing
coveralls in plastic bags before leaving the work zone, if heavily soiled or suspected of having
been in contact with site contaminants. For detailed decontamination, equipment and procedures,
refer to Appendix D.
8.0

CONTINGENCY PLAN FOR EMERGENCIES
In the event of a safety or health emergency, appropriate corrective measures must

immediately be taken to assist those who have been injured or exposed and to protect others from
hazard. The onsite HSO will be notified of the incident immediately. If necessary, first aid will
be rendered.
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SAFETY TRAINING
All site workers, including site managers, will provide documentation to the onsite HSO

that the field personnel have been trained in the proper use of protective clothing and equipment
in accordance with 29 CFR Part 1910, including:
•

purpose of wearing respirators;

•

how the respirator works;

•

limitations;

•

fit testing;

•

maintenance; and

•

conditions of use.

All LBG personnel, client representatives, regulatory personnel and field personnel shall
be made aware of the particular hazardous substances which could be encountered during this
project.
10.0 MEDICAL SURVEILLANCE
The HSO will insure that each site worker involved in environmental sampling participates
in an ongoing medical surveillance program, which includes baseline and annual follow-up exams.
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TABLE

TABLE 1
Exposure Limits
EXPOSURE STANDARDS
COMPOUND

RECOGNITION QUALITIES

TLV/PEL (a)
(ppm)

STEL (b)
(ppm)

IDLH (c)
(ppm)

Odor/Threshold
(ppm)

LEL (d)
(%)

Gasoline1/

300

500

1,400

–

Alachlor2/

–

–

–

No odor

Benzene1/

0.1

1

500

Ionization Potential
(eV)

1.4

–

–

–

12

1.2

9.24
10.63

Butane

800

–

–

2,700

1.6

Chlorobenzene

753/

–

1,000

Almonds

1.3

1,1-Dichloroethane

100

Ca5/

3,000

Chloroform

5.4

11.06

1,2-Dichloroethylene

200

–

1,000

Chloroform

5.6

9.65

100

Sweet

–

9.45

–

EDB (Ethylene dibromide)1/

0.045

0.13

EDC (Ethylene dichloride)1/

1

2

50

Chloroform

6.2

11.05

100

125

800

Aromatic

0.8

8.76

Heptane

85

440

750

150

1.05

9.90

N-Hexane

50

–

1,100

Gasoline/130

1.1

10.18

100

510

–

Mild gasoline

–

–

–

–

Characteristic odor

–

–

Ethylbenzene

Hexanes
Methyl ethyl ketone (MEK)

0.24/

Octane

75

385

1,000

Gasoline/150

1.0

9.82

Pentane

120

610

1,500

Gasoline/1000

1.5

10.34

TBA (Tert-butyl alcohol)

100

150

1,600

Camphor

2.4

9.70

Tetrachloroethylene1/

Ca5/

Ca5/

150

Chloroform

–

9.32

Tetraethyl Lead

0.075*

–

40*

Sweet

1.8

Tetramethyl Lead

0.075*

–

40*

Fruity

–

11.10
8.50

TABLE 1
(continued)
Exposure Limits
EXPOSURE STANDARDS
COMPOUND

RECOGNITION QUALITIES

TLV/PEL (a)
(ppm)

STEL (b)
(ppm)

IDLH (c)
(ppm)

Odor/Threshold
(ppm)

Toluene

100

150

500

Sweet benzene like/2.9

1.1

8.82

1,1,2-Trichloroethane

Ca5/

10

100

Chloroform

6.0

11.00

Trichloroethylene

Ca5/

25

1,000

Chloroform

8.0

9.45

Vinyl Chloride

Ca5/

Ca5/

Pleasant

3.6

9.99

Xylenes

100

150

Aromatic/1.1

0.9

8.56

Not determined
900

LEL (d)
(%)

Notes:
1/ Potential occupational carcinogen
2/ Alachlor manufacturer established internal exposure guideline of 10 ppb for 8-hour TWA
3/ OSHA guideline, NIOSH questions the adequacy of 75 ppm
4/ Ceiling REL, should not be exceeded at any time
5/ NIOSH recommends occupational exposures to carcinogens to be limited to the lowest feasible concentration
– = No published value
* mg/m3
(a) The more stringent of either: (1) Occupational Safety and Health Administration (OSHA) 1989 Permissible Exposure Limit (PEL), (2) American Conference
Governmental Industrial Hygienists (ACGIH) Threshold Limit Value (TLV), or (3) National Institute for Occupational Safety and Health (NIOSH)
recommended exposure limits (RELs), time-weighted average concentrations for up to a 10-hour work day.
(b) Short Term Exposure Limit - 15 minute exposure.
(c) Immediately dangerous to life and health.
(d) Lower Explosive Limit.
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Ionization Potential
(eV)

FORMS

SITE SAFETY BRIEFING
Job Name:
Information Technology High School
Date:
July 2008 –>
Site Location: 21-16 44th Road, Long Island City, New York
SAFETY ISSUES (Circle appropriate information)
Tasks:

Site Management Plan Activities
Ground-Water Monitoring, Treatment System O&M

Protective Clothing/Equipment:

Level D,

Chemical Hazards:

Gasoline, Diesel Fuel, Heating Oil, Number 2 Oil
Residual Chlorinated Solvents (TCE & PCE)

Physical Hazards:

Car Traffic, Construction Equipment, Confined Space,
Overhead Wires

Control Methods:

Cones, Restricted Access, Traffic Control Personnel

Other:

________________________________________________

Hospital Name/Address:

________________________________________________
________________________________________________
________________________________________________

Level C,

Level B,

Level A

ATTENDEES
Print Name:

Sign Name:

__________________________________

__________________________________

__________________________________

__________________________________

__________________________________

__________________________________

__________________________________

__________________________________

Meeting conducted by: __________________________________________________________
_____________________________________________________________________________

AIR MONITORING
General Information
Name(s):

___________________

Background Level:

________________________

Date: _________________________

Weather Conditions: ________________________

Time: _________________________

________________________

Project:

21-16 44th Road
Long Island City, New York

Equipment Calibration
PID ______________________________

Sample No.

Time

Location

1
2
3
4
5
6
7
8
9
10
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CGI _____________________________________

PID Reading
(ppm)

Comments

CGI Reading
%O2

%LEL

Air Monitoring Data
General Information
Name(s):

_________________________

Project/Location:

___________________________

Equipment Used:

MINIRAM

Background Level:

________________________
Date

Weather
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Total Time
(min)

SA
(mg/m3)

TWA
(mg/m3)

CONTACT SHEET
Client:

Project:

Virginia S. Peterson, as Trustee, Wendy Peterson Smithson, Judy Ann
Sarkisian, Arthur Corey Sarkisian, David P. Close, as Successor
Executor/Trustee, Gabrielle V. Sarkisian as Successor Executor/Trustee
and Frederick Hanssen,as Successor Executor/Trustee
21-16 44th Road

Location:

Long Island City, New York

Task:
Client Contact:

Scott Furman, Esq. and Alicia A. Weissmeier, Esq.

Leggette, Brashears & Graham, Inc.
(914) 694-5711

(914) 694-5744 (fax)

Field Supervisor (HSO):

Sean Groszkowski

Project Manager:

Sean Groszkowski

Principal-in-Charge:

Dan C. Buzea

Local Police Headquarters: 108 Precinct, Long Island City, New York
(718) 784-5411
Local Hospital:

Elmhurst Hospital, 79-01 Broadway
(corner of Baxter), Elmhurst, New York

Emergency Room:

(718) 334-4000

State Police:

State Government Police, New York Marshalls Bureau,
80 Maiden Lane, Floor 17, New York, New York,
(212) 825-5953

Miscellaneous:

New York State Department of Environmental Conservation
(NYSDEC) Region 2, 1 Hunters Point Plaza, 47-40 21st Street,
Long Island City, New York (718) 482-4900
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PLAN ACCEPTANCE FORM
PROJECT HEALTH & SAFETY PLAN
INSTRUCTIONS: This form is to be completed by each Leggette, Brashears & Graham, Inc.
employee to work on the subject project work site and returned to the Office Safety
Coordinator prior to site activities.
Client/Project:

21-16 44th Road, Long Island City, New York

Date:

_____________________________________________

I represent that I have read and understand the contents of the above Plan and agree to perform
my work in accordance with it.
____________________________________
Signed

_________________________________
Signed

____________________________________
Print Name

_________________________________
Print Name

____________________________________
Date

_________________________________
Date

____________________________________
Signed

_________________________________
Signed

____________________________________
Print Name

_________________________________
Print Name

____________________________________
Date

_________________________________
Date
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EXCLUSION ZONE LOG SHEET
LEGGETTE, BRASHEARS & GRAHAM, INC.
110 CORPORATE PARK DRIVE, SUITE 112
WHITE PLAINS, NEW YORK 10604
Client:

Virginia S. Peterson, as Trustee, Wendy Peterson Smithson, Judy Ann
Sarkisian, Arthur Corey Sarkisian, David P. Close, as Successor
Executor/Trustee, Gabrielle V. Sarkisian as Successor Executor/Trustee and
Frederick Hanssen, as Successor Executor/Trustee

Location:

21-16 44th Road, Long Island City, New York

Name

Date
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Time In

Time Out

Elapsed Time

DIRECTIONS TO LOCAL HOSPITAL:
Elmhurst Hospital
79-01 Broadway
Elmhurst, New York
Total Distance:
Total Estimated Time:
•
•
•
•
•
•
•

4.0 miles
5 minutes

Go east on 44th Drive to in Jackson Avenue
Merge onto Jackson Avenue and proceed northeast
Go east (right) on Queens Boulevard (SR 25) at the intersection
Go northeast (left) on 45th Avenue
Make a left onto 76th Street
Make a right onto Woodside Avenue
Elmhurst Hospital is located two (2) blocks on the left at 79-01 Broadway

dmd
May 17, 2002
reports\Furman\Premier Storage\general hspfrms1.rpt

Street Atlas USA® 2005

Data use subject to license.
© 2004 DeLorme. Street Atlas USA® 2005.
www.delorme.com

Scale 1 : 25,000

TN
0

MN (13.2°W)

0

600
200

1200
400

1" = 2,083.3 ft

1800
600

2400

3000
800

1000

ft
m

Data Zoom 13-0

APPENDIX A

LEGGETTE, BRASHEARS & GRAHAM, INC.
SAFETY POLICY
Job safety is a common-sense part of everyone's life, but requires constant alertness to
possible dangers. When we work on industrial sites, LBG employees are expected to observe the
safety rules of our Client hosts.
You are the first line of defense for your own personal safety. In the field, appropriate
clothing should be worn at all times. Where appropriate, work shoes with hard toes and/or ankle
protection should be worn at all times. Sneakers/tennis shoes should never be worn in the field,
regardless of the circumstances.
LBG provides hard hats that should be worn around any drilling operations and in any
other "hard hat zones". Where required, safety glasses, goggles, protective gloves, respirators,
and other safety clothing or equipment should be worn and disposed of as specified by the Project
Safety Officer.
Periodically, LBG provides special safety seminars which satisfy the OSHA requirements
for work on hazardous waste sites. In-house safety training is conducted on an ongoing basis and
as dictated by case-by-case needs.

There is a Corporate Safety Officer in the Trumbull,

Connecticut headquarters and a designated Safety Officer in each regional office to whom
questions and problems relating to job safety should be referred.
Any project that involves or may involve hazardous or toxic waste or any potentially
dangerous condition requires the preparation, filing, use and compliance with a Health and Safety
Plan (HASP). LBG has a petroleum related work HASP that can be readily adapted to most
petroleum jobs and has numerous site-specific HASPS that comply with state and federal CERCLA
requirements that can be used for guidance in developing site-specific HASPS.
dmd
May 17, 2002
reports\Furman\Premier Storage\general hspappa.rpt

LEGGETTE, BRASHEARS & GRAHAM, INC.
GENERAL DRUG AND ALCOHOL POLICY
In any company, certain common-sense rules of conduct and performance must be
established for the employees to follow in order to avoid any misunderstanding and to protect the
right of all concerned. Breaches of acceptable conduct which include, but are not limited to,
abusive language, insubordination, intoxication, moral turpitude, or substance abuse/possession
can lead to disciplinary action or to dismissal.
While performing any service for LBG or LBG's clients, employees, agents, and
subcontractors of LBG shall not: (1) be under the influence of alcohol or any controlled
substance; (2) use, possess, distribute, or sell illicit or unprescribed controlled drugs, drug
paraphernalia, or alcoholic beverages; or (3) misuse legitimate prescription drugs.
LBG may remove from active project status any of its employees any time there is a
reasonable basis for suspicion of alcohol/drug use, possession, or impairment involving such
employee, and at any time an incident occurs where drug or alcohol use could have been a
contributing factor. In such cases, employee may only be considered for return to work after LBG
certifies as a result of a for-cause test, conducted immediately following removal, that said
employee is in compliance with this policy.
LBG reserves the right to require drug and alcohol testing for its employees, either for its
own purposes or at the direction of Clients. Such testing may take place periodically, or for
specific projects. The testing will be in compliance with Department of Transportation drug
testing regulations.
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APPENDIX B

LEGGETTE, BRASHEARS & GRAHAM, INC.
AIR MONITORING EQUIPMENT OPERATION

Instrument Calibration
All applicable instruments will be calibrated daily before use. Readings will be recorded
on the Air Monitoring form.
Background Readings
Before any field activities commence, the background levels of the site must be read and
noted. Daily background readings must be conducted away from areas of potential contamination
to obtain accurate results.
Air Monitoring Frequency
All site readings must be noted on the Air Monitoring form along with the date, time,
background level, weather conditions, wind direction and speed, and the location where the
background level was recorded.
OVM 580B Calibration

C

Turn the OVM on by pressing the ON/OFF switch.

C

With the OVM running, press the MODE/STORE switch and then press the -/CRSR
switch when the OVM reads if "logging is desired".

C

Keep pressing the -/CRSR switch until OVM will display "reset to calibrate".

C

Enter the calibration mode by pressing the RESET switch. The OVM will then display
"restore backup + = Yes".

C

Press the -/INC switch and the OVM will display "zero gas reset when ready".

C

Connect zero gas to OVM and press RESET switch. The OVM will display "Model 580B
zeroing".

C

After the OVM calibrates the zero gas, it will display "span gas reset when ready".

C

Connect span gas to OVM and press RESET switch.

-2-

C

When OVM displays "reset to calibrate", the OVM has calibrated the span gas.

C

To exit calibration mode, press MODE/STORE switch.

HNU PI-101 Calibration

C

Battery check--The function switch should be turned to BATT. The needle should be in
the green region; if not, recharge the battery.

C

Zero set--The function switch should be turned to STANDBY. In this position, the lamp
is OFF and no signal is generated. The zero point should be set with the ZERO set
control.

C

Gas standard--The standard should be connected to the probe. The function switch should
be turned to the range position of the standard and the meter reading should be noted. The
SPAN control setting should be adjusted, as required, to read the parts per million (ppm)
concentration of the standard. The zero setting should be rechecked.

C

Lamp cleaning--If the span setting from calibration is 0.0 or calibration cannot be
achieved, then the lamp must be cleaned.

C

Lamp replacement--If the lamp output is too low or if the lamp has failed, it must be
replaced.

MSA Explosimeter Model 2A Calibration Instructions
Before the calibration can be checked, the instrument and its aspirator sampling bulb must
be in operating condition, as described in the instrument instruction manual.

C

The flow control should be attached to the calibration gas tank.

C

The hose should be connected to the flow control and to the instrument inlet fitting.

C

The control valve should be opened.

C

The meter reading should be recorded after it stabilizes. Note: It is not necessary for the
aspirator bulb to be operated for the calibration sample to be obtained. If the instrument
does not read within the acceptable range, the detector filament unit should be replaced and
the calibration check procedure should be repeated.

C

The flow control valve should be closed.

C

The hose should be removed from the flow control and from the inlet fitting on the

-3instrument.

C

The flow control should be removed from the calibration gas tank.
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APPENDIX C

LEGGETTE, BRASHEARS & GRAHAM, INC.
VOLATILE ORGANIC COMPOUNDS
PROJECT WORK ZONE CONSIDERATIONS

1.0

EXCAVATION
The following requirements, which apply to all types of excavation operations, except

tunnels and shafts, are taken from the U.S. Department of the Interior, Bureau of Reclamation's
Construction Safety Standards. They are not intended to be an exhaustive set of requirements, but
rather, a summary of current practices that are being enforced at construction activities by Federal
and state government agencies and private industry. The requirements were assembled in
cooperation with the Associated General Contractors of America, the American National Standards
Institute, labor unions, and other interested in improving safety.
1.1

Preliminary Inspection
Prior to excavation, the site should be thoroughly inspected to determine conditions that

require special safety measures. The location of underground utilities, such as sewer, telephone,
gas, water, and electric lines, must be determined and plainly staked. Necessary arrangements
must be made with the utility company or owner for the protection, removal, or relocation of the
underground utilities. In such circumstances, excavation will be done in a manner that does not
endanger the employees engaged in the work or the underground utility. Utilities left in place
should be protected by barricading, shoring, suspension, or other measures, as necessary.
1.2

Protection of the Public
Necessary barricades, walkways, lighting, and posting should be provided for the

protection of the public prior to the start of excavation. Excavation operations on or near state,
county, or city streets, accessways, or other locations where there is extensive interface with the
public and/or motorized equipment will not start until all of the following actions have been taken:

C

The contractor has contacted the authority having jurisdiction and obtained written
permission to proceed with protective measures required.
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C

The contractor, using the authority's instructions and these standards, has
developed an extensive and detailed standard operating plan.

C

The plan has been discussed with affected employees, and applicable protective
measures are in place and functioning.

1.3

Access and Lighting
Safe access will be provided for employees, including installation of walkways, stairs,

ladders, etc. When operations are conducted during hours of darkness, adequate lighting will be
provided at the excavation, borrow pits, and waste areas.
Where employees are required to enter excavations over 4 feet in depth, stairs, ladders,
or ramps must be provided, so as to require no more than 25 feet of lateral travel. When access
to excavations exceeds 20 feet vertically, ramps, stairs, or personnel hoists should be provided.
Ladders extending from the bottom of the trench to at least 3 feet above the top must be placed
within 25 feet of workers in the trench.
1.4

Personal Protective Equipment
PPE will be provided and used in accordance with the specific requirements set forth in the

plan. Drillers and helpers must wear approved safety goggles or safety glasses with side shields,
hearing protection, hard hats, and safety shoes.
1.5

Removal of Trees and Brush
Prior to excavation, trees, brush, boulders, and other surface obstacles that present a

hazard to employees should be removed.
1.6

Slide Prevention and Trenching Requirements
All trench excavations over 5 feet in depth must be shored, shielded, or sloped to the angle

of repose from the bottom of the trench, but never less than 3/4 horizontal to 1 vertical (i.e.,
37 degrees from vertical), or supported by structures designed by a professional engineer.
Excavations should be inspected following rainstorms or other hazardous events. Additional
protection against possible slides or cave-ins shall be provided, as necessary.
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Angle of Repose
The determination of the angle of repose and design of supporting systems should be based

on a thorough evaluation of all pertinent factors, including depth of cut; possible variation in water
content of the material; anticipated changes in the material from exposure to air, sun, water, or
freezing; loading imposed by structures, equipment, or overlying or stored material; and vibrations
from sources such as traffic, equipment, and blasting. The angle of repose for all excavations,
including trenching, should be determined by a professional engineer, but in no event should the
slope be less than 3/4 horizontal to 1 vertical (i.e., 37 degrees from vertical) from the bottom of
the excavation.
1.8

Support Systems
Materials used for support systems, such as sheeting, piling, cribbing, bracing, shoring,

and underpinning, should be in good serviceable condition, and timbers should be sound and free
of large or loose knots. The design of support systems should be based on calculations of the
forces and their directions, with consideration for surcharges, the angle of internal friction of
materials, and other pertinent characteristics of the material to be retained.
When tight sheeting or sheet piling is used; full loading due to the ground-water table
should be assumed unless relieved by weep holes, drains, or other means. Cross braces and trench
jacks should be placed in true horizontal position and secured to prevent sliding, falling, or
kickouts. Additional stingers, ties, and bracing should be provided to allow for any necessary
temporary removal of individual supports. Support systems should be planned and designed by
a professional engineer competent in the field.
Backfilling and removal of trench support systems should progress together from the
bottom of the trench. Jacks or braces should be released slowly. In unstable soil, ropes or other
safe means will be used to remove the braces from the surface after workers have left the trench.
Special precaution must be taken in sloping or shoring the sides of excavations adjacent to
a previously backfilled excavation or fill area. The use of compacted backfill as backforms on
slopes that are steeper than the angle of repose of the compacted material in its natural state is
prohibited.
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Structural Foundations and Footings
Except in hard rock, excavations below the level of the base of any foundation, footing,

or retaining wall will not be permitted unless the wall is underpinned and all necessary precautions
are taken to ensure the stability of adjacent walls. If the excavation endangers the stability of
adjacent buildings or structures, shoring, bracing, or underpinning designed by a qualified person
will be installed. Such supporting systems must be inspected at least daily by qualified persons
to ensure that protection is adequate and effectively maintained.
Small diameter footings that workers are required to enter, including bell-bottomed footings
over 4 feet deep, must be provided with a steel casing or support system of sufficient strength to
support the earth walls and prevent cave-ins. The casing or support system shall be provided for
the full depth, except for the bell portion of bell footings.
Fixed or portable ladders must be provided for access. A lifeline, securely attached to a
shoulder harness, should be worn by every employee entering the footing. The lifeline should be
manned from above and should be separate from any line used to raise or lower materials.
1.10

Vertical Cuts and Slopes
Before a slope or vertical cut is undercut, the residual material must be adequately

supported and the undercutting method and support system must be inspected.
When exposed to falling, rolling, or sliding rocks, earth, or other materials, employees
working below or on slopes or cuts should be protected in the following manner:

C

By effective scaling performed prior to exposure and at intervals necessary to
eliminate the danger.

C

By the installation of rock bolting, wire mesh, or equivalent support if the material
continues to ravel and fall after scaling.

C

By the installation of protective timber or wire mesh barricades at the slope of the
cut and at necessary intervals down the slope. Wherever practical, benching
sufficient to retain falling material may be used in lieu of barricades.

C

By ensuring that personnel do not work above one another where there is danger
of falling rock or earth. Personnel performing work on vertical cuts or slopes

-5where balance depends on a supporting system must wear appropriate safety
equipment.
1.11

Ground Water
Ground water should be controlled. Freezing, pumping, draining, and other major control

measures should be planned. Full consideration should be given to the existing moisture balance
in surrounding soil and the effects on foundations and structures if it is disturbed. When
continuous operation of ground-water control equipment is necessary, an emergency power source
should be provided.
1.12

Surface Water
The accumulation of surface water in excavations must not be permitted and should be

controlled by diversion ditches, dikes, dewatering sumps, or other effective means.
1.13

Excavated Materials
Excavated materials should be laced and retained at least 2 feet from the depth of the

excavation, or at a greater distance when required to prevent hazardous loading on the face of the
excavation.
1.14

Protective Devices
Guardrails, fences, barricades, and warning lights or other illumination systems will be

maintained from sunset to sunrise on excavations adjacent to walkways, driveways, and other
pedestrian or vehicle thoroughfares.

Walkways or bridges that are protected by standard

guardrails should be provided where employees are required or permitted to cross over
excavations.
Wells, calyx holes, pits, shafts, and all similar hazardous excavations must be effectively
barricaded or covered and posted. All temporary excavations of this type should be backfilled as
soon as possible. When mobile equipment is permitted adjacent to excavations with steep slopes
or cuts, substantial stoplogs or barricades should be installed.
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Equipment Operation
Equipment that is operated on loading or waste areas must be equipped with an automatic

backup alarm. Additionally, when employees are on foot or otherwise endangered by equipment
in dumping or waste areas, a competent signalman should be used to direct traffic. The signalman
must have no other assignment that interferes with signaling duties. If the equipment or truck cab
is not shielded, the operator should stand clear of the vehicle during loading. Excavating or
hoisting equipment should not be allowed to raise, lower, or swing loads over workers unless
effective overhead protection is provided.
1.16

Drilling Operations
When drilling in rock or other dust-producing material, the dust should be controlled within

the OSHA Permissible Exposure Limits (PELs). Except in shaft and tunnel excavation, dust
control devices are not required on jackhammers as long as the operators wear approved dust
respirators.
2.0

DRILLING SAFETY

2.1

Basic Requirements
Employees will not proceed with work on, or in the proximity of, hazardous equipment

until they have been properly trained and have received a safety briefing. If drilling is at a
hazardous substance site, the site-specific safety plan must be reviewed onsite and discussed in the
safety briefing.
Potential hazards (e.g., overhead or underground power, oil, or gas lines in the immediate
vicinity of the drilling location) must be removed, avoided by relocating the drill site, or
adequately barricaded to eliminate the hazard.
The use of unsafe or defective equipment is not permitted. Equipment must be inspected
regularly and, if found to be defective, must be immediately removed from use and either repaired
or replaced.
Employees will be familiar with the location of first-aid kits and fire extinguishers.
Telephone numbers for emergency assistance must be prominently posted and kept current.
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General Requirements at Drilling Operations

2.2.1 Housekeeping
Good housekeeping conditions should be observed in and around the work area. Suitable
storage places should be provided for all materials and supplies. Pipe, drill rods, etc., must be
securely stacked on solid, level sills.
Work surfaces, platforms, stairways, walkways, scaffolding, and accessways will be kept
free of obstructions. All debris will be collected and stored in piles or containers for removal and
disposal.
2.2.2 Salamander Heaters
Salamanders will be used only with approved fuels (e.g., do not use gasoline). Salamander
heaters must not be refueled or moved until they have been extinguished and permitted to cool.
Heaters will be equipped with exhaust stacks and will not be set on or placed near combustible
material. They should be equipped with metal stands that will provide adequate stability and
permit at least a 2-inch clearance under the unit.
Burning salamanders must be attended at all times, with suitable fire extinguishers available
to each attendant. If tarpaulins or other flexible materials and used to form a heating enclosure,
they must be fire resistant and installed to prevent contact with the heater. Worn salamanders that
have developed holes or have been otherwise damaged will be replaced and removed from service.
2.2.3 Lighting
In addition to providing required or recommended illumination intensities of at least 5 footcandles, consideration should be given to the selection and placement of lighting equipment.
Proper lighting should provided minimum glare, eliminate harsh shadows, and provide adequate
illumination to perform work efficiently and safely.
Light bulbs should be of the heavy duty, outdoor, nonshattering type.
All lighting circuits, including drop cords, should be grounded and have ground fault
interrupters. Lighting circuits will be inspected periodically, and defective wiring or fixtures will
be removed from service.
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All highly flammable liquids should be stored and handled only in approved containers.
Portable containers must be the approved red safety containers equipped with flame arresters and
self-closing lids.
Approved hand pumps will be used to dispense gasoline from barrels. Gasoline must not
be used for degreasing or to start fires. Also, gasoline containers should be clearly labeled, and
storage areas should be posted with "No Smoking" signs. Fire extinguishers should be installed
in all areas that contain flammable liquids.
2.2.5 Public Safety
Work areas will be regulated so that the public will be protected from injury or accident.
Adequate danger signs, barriers, etc., will be placed to effectively warn the public of hazards as
well as to restrict access to dangerous areas.
2.3

Off-Road Movement of Drill Rigs
The following rules apply to the off-road movement of drill rigs:

C

Before moving a drill rig, an inspection should be made of the route of travel for
depressions, slumps, gullies, ruts, and similar obstacles.

C

The brakes of a drill rig carrier should always be checked before traveling,
particularly on rough, uneven, or hilly ground.

C

All passengers should be discharged before a drill rig is moved on rough or hilly
terrain.

C

The front axle of 4 x 4 or 6 x 6 vehicles or carriers should be engaged when
traveling off-road on hilly terrain.

C

Caution should be used when traveling on a hillside. The hillside capability of drill
rigs should be evaluated conservatively, because the addition of drilling tools may
raise the center of mass. When possible, travel should be made directly uphill or
downhill.

C

Obstacles such as small logs, small erosion channels, or ditches should be crossed
squarely, not at an angle.
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C

When lateral or overhead clearance is close, someone on the ground should act as
a guide.

C

After the drill rig has been moved to a new drilling site, all brakes or locks should
be set. Wheels should be blocked on steep grades.

C

The mast (derrick) of the drill rig should not be in the raised or partially raised
position during off-road travel.

C
2.4

Loads on the drill rig and supporting trucks should be tied down during transport.

Drilling Equipment

2.4.1 Skid-Mounted Units
Labels clearly indicating the function and direction of control levers should be posted on
the lower unit controls of all drills.
An emergency safety power shutoff device should be installed within reach of the operator
on all units. The device should be clearly labeled or otherwise made readily identifiable and
checked daily to ensure that it is operable. The power unit should be operated only by authorized
and qualified personnel.
Equipment will be shut down during manual lubrication and while repairs or adjustments
are being made. Equipment such as internal combustion engines will not be refueled while
running. Where practical, the gasoline tank should be positioned or shielded to avoid accidental
spillage of fuel on the engine or exhaust manifold during refueling operations. Hazardous gears
and moving parts also should be shielded to prevent accidental contact.
A dry chemical or carbon dioxide fire extinguisher, rated 5 pounds or larger, should be
carried on the unit and removed to a position within 25 feet of the work site during drilling
operations. Extinguishers will be inspected and tagged at least once every 3 months.
Engine exhaust systems should be equipped with spark arresters when operated in areas
where sparks constitute a fire hazard.
2.4.2 Overhead and Underground Utilities
Special precaution must be taken when using a drill rig on a site within the vicinity of
electrical power lines and other utilities. Electricity can shock, burn, and cause death.
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location plans and assignment sheets. When overhead electrical power lines exist at or near a
drilling site, all wires should be considered dangerous.
A check should be made for sagging power lines before a site is entered. Power lines
should not be lifted to gain entrance. The appropriate utility company should be contacted and a
request should be made that it lift or raise and cut off power to the lines.
The area around the drill rig should be inspected before the drill rig mast (derrick) is raised
at a site in the vicinity of power lines. The minimum distance from any point on the drill rig to
the nearest power line should be determined when the mast is raised or is being raised. The mast
should not be raised and the drill rig should not be operated if this distance is less than 20 feet,
because hoist lines and overhead power lines can be moved toward each other by the wind.
The existence of underground utilities, such as electric power, gas, petroleum, telephone,
sewer, and water lines, should always be suspected. These underground electric lines are as
dangerous as overhead lines, so a utility locating service should always be contacted.
There are generally two types of utility locating services. One is a "free" service that is
paid for by companies with underground pipes, lines, etc., to protect the public and to prevent
costly repairs. However, these services have access only to drawings for primary pipes or lines,
typically on public property or right-of-way easements, but not to drawings showing supply or
feeder lines from a primary system to the interior of a property. Therefore, they are not required,
and in fact hesitate, to locate interior lines. Sites can be cleared for drilling by such services, but
without the drill operator's knowledge of the locations of underground feeder or supply lines.
A second type of locating service is provided by a paid subcontractor who physically
sweeps or clears interior locations using locating equipment. Locating costs can be minimized by
obtaining all available maps, drawings, and employee interview information before contracting
with the locating company. This is especially important at large industrial plants or military bases,
which can have an intricate network of underground utilities. It is important that every location
be cleared, even those for hand-auger borings.
If a sign warning of underground utilities is located on a site boundary, it should not be
assumed that underground utilities are located on or near the boundary or property line under the
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to check it out.
The owners of utility lines or the nearest underground utility location service should always
be contacted before drilling is started.

However, remember that some services provide

information on utilities going to, but not within, a site. Metal detectors or other locating
equipment may be necessary to determine the presence of shallow (surface) utilities onsite. The
utility personnel should mark or flag the location of the underground lines and determine what
specific precautions must be taken to ensure safety.
2.4.3 Site Selection and Working Platforms
In preparing a work site located on adverse topography, precautions must be taken against
cave-ins, slides, and loose boulders. The drill platform should be stabilized by outriggers or
adequate timbering.
Prior to drilling, adequate site clearing and leveling should be performed to accommodate
the drill rig and supplies and to provide a safe working area. Drilling should not commence when
tree limbs, unstable ground, or site obstructions result in unsafe tool-handling conditions.
Suitable storage locations should be provided that allow for the convenient handling of
tools, materials, and supplies without danger that they could fall and injure anyone. Storing or
transporting tools, materials, or supplies within or on the drilling mast (derrick) should be
avoided. Pipes, drill rods, bits, casings, augers, and similar drilling tools should be securely
stacked in an orderly manner on racks or sills.
Penetration hammers or other types of driving hammers should be placed at a safe location
on the ground or secured when unattended on a platform. Work areas, platforms, walkways,
scaffolding, and other accessways should be kept free of obstructions and substances such as ice,
grease, or oil that could create a hazardous surface. All controls, control linkages, and warning
and operation lights and lenses also should be kept free of ice, grease, or oil.
In the vicinity of power transmission or distribution lines, drills should be adequately
grounded and set with at least a 15-foot clearance between any part of the drill or mast and the
power lines.
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to nearby toilet facilities. Toilets will be either the chemical type or constructed over ground pits,
which will be backfilled when abandoned. They should be fly tight and maintained in a sanitary
condition.
Mud pits and drainage excavations should be safely sloped and located to provide minimum
interference with work. Where necessary, suitable barricades, catwalks, etc., should be provided
to reduce the possibility of personal injury. Ladders will be positioned in pits or excavations that
are 5 or more feet deep. Such excavations should be periodically inspected to ensure safe
operation and adequate maintenance.
Truck-mounted drills will be equipped with a "safetyline" or with clearly marked and
conspicuously located emergency switches. The safetyline emergency stop consists of a taut wire
that runs around the back of the machine and connects to a special switch that turns off the power
unit when the line is contacted. When emergency switches are used in lieu of a safetyline, there
should be a minimum of two switches--one located within easy reach of the operator, and one
located within easy reach of workers at ground level near the drill or auger head.
Trucks should not be moved backward unless the driver has personally inspected the area
behind the truck. In restricted or congested areas, or areas where workmen are located, the
assistance of a "spotter" is mandatory. Also, trucks will be equipped with serviceable automatic
backup alarms.
Before the mast is raised, personnel will be cleared from the immediate area--with the
exception of the operator and a helper, when necessary. A check should be made to ensure safe
clearance from energized power lines or equipment. Unsecured equipment must be removed from
the mast, and cables, mud lines, and catline ropes must be adequately secured to the mast before
raising. After it is raised, the mast must be secured to the rig in an upright position with steel
pins.
Drill equipment will not be moved until a thorough inspection has been made to ensure that
the mast, drill rods, tools, and other equipment are secured. A check will also be made of the
steering mechanism, brakes, lights, load limits, and proper flagging and lighting of load
extensions. Applicable traffic laws will be observed when moving drill equipment over public
roads.
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Surface Drilling Operations
Before the mast of a drill rig is raised and drilling is commenced, the drill rig must first

be leveled and stabilized with leveling jacks and/or solid cribbing. The drill rig should be
releveled if it settles after the initial setup. The mast should only be lowered when the leveling
jacks are down, and the leveling jack pads should not be raised until the mast is completely
lowered. Before drilling operations start, the mast should be secured or locked, if required by the
drill's manufacturer.
Before the power unit is started, all gears should be disengaged, the cable drum brake
should be set, and no rope should be in contact with the cathead.
Before the mast is raised, a check should be made for overhead obstructions. Everyone
(with the exception of the operator) should be cleared from the areas immediately to the rear and
sides of the mast and informed that the mast is being raised. The drill rig should not be driven
from hole to hole with the mast in the raised position.
The drill rig should only be operated from the position of the controls. The operator
should shut down the drill engine before leaving the vicinity of the drill. "Horsing around" in the
vicinity of the drill rig and tool and supply storage areas is strictly prohibited, even when the drill
rig is shut down. Caution should be taken when mounting/dismounting the platform.
Drill operations should be terminated during an electrical storm.
The consumption of alcoholic beverages, depressants, stimulants, or any other chemical
substance while on the job is strictly prohibited. All unattended boreholes must be adequately
covered or protected to prevent people or animals from stepping or falling into the hole. When
the drilling project has been completed, all open boreholes should be adequately covered,
protected, or backfilled, according to local or state regulations.
A safety chain and cable arrangement should be used to prevent water swivel and mud line
whip. All water swivels and hoisting plugs should be checked for possible frozen bearings and
should be properly lubricated before use. A frozen bearing could cause mud line whip, which
could injure the operator.
Only drill operators should brake or set the chucks to prevent engagement of the
transmission prior to removal of the chuck wrench. Also, the chuck jaws should be periodically
checked and replaced as necessary.
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A catline or hoisting cable and plug should be used for braking prior to tightening of the chuck.
Failure to follow this procedure could result in steel slivers on the rods, possible hand injuries,
and loss of the rods into the hole. Following braking, drill rods should be allowed to drain
completely before removal from the working area.
Drill rods will not be lowered into the hole with a pipe wrench. Serious back and hand
injuries may result if the rods are lowered by this method.
When using drilling fluids, a rubber or other suitable wiper should be used to remove the
material from the drill rods when removing them from the drill hole. When drilling with air, the
exhaust and cuttings should be directed away from workers with devices such as diverter heads,
the use of which should be stipulated on drilling agreements where appropriate.
Care must be exercised by the operator to avoid a sudden hoist release of the drill rod while
the rod is being carried from the hole. The hoisting capacity and weight of the drill rod must be
known to prevent collapse of the mast during drill string removal from the hole. The operating
capacity of the mast and hoist also must be known and must not be exceeded.
When tool joints are broken on the ground or on a drilling platform, fingers should be
positioned so they will not be caught between the wrench handle and the ground or the platform
if the wrench slips or the joint suddenly lets go. Pipe wrench jaws should be checked periodically
and replaced as they become worn.
2.6

Use of Augers
The use of mismatched auger sections should be avoided. Different brands and different

weights should not be used in the same auger flight.
Because some pins lose their temper after very little use, causing the spring or clip section
to fail, only tight-fitting pins designed for the auger should be used.
A daily inspection--to include a thorough check of the hydraulic hoses, connections, and
valves--will be made before equipment is used. Deficiencies should be corrected or safe condition
verified before the equipment is started.
A durable sign containing the following wording should be installed on all equipment in
full view of the operator:
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C

All personnel must be clear before starting this machine

C

Stop the auger to clean it

C

Stop engine when repairing, lubricating, or refueling

C

Do not wear loose-fitting clothing or gauntlet-type gloves.

The following general procedures should be used when advancing a boring with continuous
flight or hollow-stem augers:

C

An auger boring should be started with the drill rig level, the clutch or hydraulic
rotation control disengaged, the transmission in low gear, and the engine running
at low revolutions per minute (rpm).

C

A system of responsibility should be established for the series of activities required
for auger drilling, such as connecting or disconnecting auger sections and inserting
or removing the auger fork. The operator must be sure that the tool handler is well
away from the auger column and that the auger fork has been removed before
rotation is started.

C

Only the manufacturer's recommended method of securing the auger to the power
coupling should be used. The coupling or the auger should not be touched with the
hands, a wrench, or any other tool during rotation.

C

Tool hoists should be used to handle auger sections whenever possible. Hands or
fingers should never be placed under the bottom of an auger section when the auger
is being hoisted over the top of the auger section in the ground or other hard
surface, such as the drill rig platform. Feet should never be allowed to get under
the auger section that is being hoisted.

C

Workers should stay clear of the auger and other rotating components of the drill
rig. Workers should never reach behind or around a rotating auger for any reason.

C

Hands or feet should never be used to remove cuttings from the auger.

C

Augers should be cleaned only when the drill rig is in neutral and the augers have
stopped rotating. A special paddle should be designed for cleaning auger flights;
if available, pressurized water is recommended for jet cleaning.

3.0

REMEDIATION SYSTEM EQUIPMENT
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includes but is not limited to pump and treat, soil vapor extraction, two-phase vapor extraction,
liquid and vapor phase granular activated carbon, thermal destruction and air stripping tower
systems. This brief list of safety requirements cover hazards specific to this type of operation.
The list assumes that safety requirements for standard operations inherent in SVE operations are
already being followed, such as 29 CFR 1910.120 "Hazwoper" planning, training, and other
requirements; or drilling, trenching, and shoring safety practices.
The components of a typical remediation system equipment can include an electric or
gasoline powered motor, a carbo absorption bed, and various filters, piping, and controls.
3.1

Basic Requirements

3.1.1 General
Employees will not proceed with work on, or in the proximity of, the remediation
equipment until they have been properly trained and have attended a safety briefing covering the
hazards involved. This may in the form of a "tailgate" safety briefing or a more extensive session,
depending upon the extent of the hazards, the employees' safety knowledge, and site-specific
exposures.
The use of unsafe or defective equipment is not permitted. Equipment must be inspected
regularly and, if found to be defective, immediately removed from use and repaired or replaced.
Employees should be familiar with the location of first-aid kits and fire extinguishers.
Telephone numbers or radio frequencies for emergency assistance must also be prominently posted
and kept current.
3.1.2 Housekeeping
Good housekeeping practices should be observed in and around the work area. Suitable
storage should be provided for all materials and supplies.
Any work surfaces, platforms, stairways, walkways, scaffolding, or accessways should be
kept free of obstructions. Any debris should be collected and stored in piles or containers for
removal and proper disposal.
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All highly flammable liquids should be stored and handled only in approved containers.
Portable containers must be of the approved, red safety container type, equipped with flame
arresters and self-closing lids.
Approved hand pumps should be used to dispense gasoline from drums. Gasoline must
not be used for degreasing or starting fires. Also, gasoline containers should be clearly labeled,
and any storage areas should be posted with "No Smoking" signs. Fire extinguishers should be
installed in all areas that contain flammable liquids.
3.1.4 Public Safety
Work areas should be regulated so that the public will be protected from injury or accident.
Adequate danger signs, barriers, etc., should be placed to effectively warn the public of hazards
as well as to restrict access to dangerous areas.
3.1.5 Drilling Safety
Construction of soil-vapor extraction systems requires installation of soil-vapor extraction
wells and separate air inlet wells. Safety requirements for drilling operations should be followed.
3.2

Specific Requirements

3.2.1 Chemical Hazards
Some of the primary chemical hazards at remediation operations are site contaminants
related to volatile organic compounds. Typically, contaminants are drawn from extraction wells
and treated with carbon absorption units and/or are incinerated. Additional chemical hazards
associated with these treatment technologies include fuel for the incinerator and activated carbon
saturated with site contaminants. Manufacturers' Material Safety Data Sheets should be available
on site for all neat chemical compounds used.
Personnel can be exposed to site contaminants during sampling and equipment
maintenance. Because soil-vapor extraction systems are typically closed systems terminating in
contaminant oxidization or absorption apparatus, chances of exposure incidents during normal
operations are minimal. If chemical exposure occurs, however, it is most likely during sampling
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measure the long-term effectiveness of remediation activities, or sampling process water or vapors
to determine the efficiency of treatment technologies in capturing or destroying the contaminants.
A potential for exposure exists during maintenance procedures because of cleaning
sediment from knockout pots and from general piping system repairs.
In order to minimize the potential hazards associated with chemical exposure, all site
workers should have a knowledge of particular site hazards and contaminants. Based upon site
conditions, proper personal protective equipment should be worn such as hard hats, chemical
protective clothing, and safety shoes.
3.2.2 Physical Hazards
Physical hazards can be managed by general housekeeping in work areas and routine
equipment maintenance.

Scaffolding may be erected around water stripping towers and

incinerators and should be inspected periodically, as part of a routine maintenance procedure.
3.2.3 Pressure
Remediation systems typically recover soil vapors or ground water from beneath the
ground surface. Remedial equipment should be shut off when maintenance activities or repairs
occur.
3.2.4 Electric Hazards
Because several types of equipment in remediation systems are commonly powered by
electricity, electrical hazards exist at these remedial sites. Liquid ring vacuum pumps, knockout
pumps, air stripper holding tanks and pumps, and other elements of the treatment units are
frequently powered by electricity.

General housekeeping and equipment maintenance are

necessary to prevent electrical safety hazards. Worn switches and wiring should be quickly
repaired, use of water should be controlled, and unnecessary spills prevented. Ground fault
interrupters (GFI) should be used on all circuits carrying power from a nearby indoor source to
outdoor equipment or from an outdoor portable generator to equipment. Equipment should also
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storm occurs.
3.2.5 Lighting
In addition to providing required or recommended illumination intensities of at least 5 footcandles for nighttime operation, consideration should be given to the selection and placement of
lighting equipment. Proper lighting should provide minimum glare, eliminate harsh shadows, and
provide adequate illumination to perform work efficiently and safely. Light bulbs should be of
the heavy duty, outdoor, nonshattering type.
All lighting circuits, including extension cords, should be grounded and have GFI
protection. Circuits and extension cords should be inspected periodically.
3.2.6 Incinerator/Treatment System
Thermal hazards exist with incinerators, and boundaries should be set up to prevent contact
with headed surfaces. Additionally, proper thermal protection should be available for personnel
working at the incinerator. Vapor extractor pumps should be set to shut off automatically if the
incinerator shuts off, to prevent accumulation of high concentrations of volatile compounds that
could result in an explosion hazard.
3.2.7 Carbon Bed Temperature
A hazard related to carbon absorption units is the heat of reaction, which is high for some
materials, such as ketones, treated in high concentrations. SVE equipment should be designed to
take this into account when carbon absorption is employed and the bed temperature must be
monitored.
Typically, but not limited to, two carbon units will be piped in series to treat the recovered
vapors. Carbon units will be changed out according to the air permit guidelines.
When carbon units are changed out, the primary unit will be taken off line, the secondary
unit will become the primary unit, and a fresh carbon vessel will become the secondary unit.
All field activities will be initiated in Level D. If the action levels specified in Table 5-1
are reached, an upgrade will be made to Level C.
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If the air concentration of (chlorinated) organic vapors exceeds 5 ppm above background
in the exhaust of the treatment system, the system exhaust will be continuously monitored and
necessary actions will be taken to reduce system emissions to 5 ppm--for example, by bleeding air
into the system, changing carbon canisters, etc. If the organic vapor levels measured in the
treatment system exhaust are between 5 ppm and 50 ppm above background, continue site
activities and perform continuous monitoring. If the organic vapor level exceeds 50 ppm above
background in the treatment system exhaust, shut down work activities until the system is repaired.
Prior to beginning construction activities, notify fire departments and police as well as the
local emergency facility of planned site activities. These organizations should be briefed on the
nature of planned site work and given a schedule of the proposed tasks. Changes or modifications
to the planned work or schedule which could affect the need for emergency services shall be
communicated to these organizations. LBG shall communicate to the local hospital and fire
department what types of materials may be encountered at the site.
Should the level of total (chlorinated) hydrocarbons exceed 100 ppm for any single reading,
or should the explosimeter indicate in excess of 10 percent of the lower explosive limit on any
single reading, work in that area will be shut down and personnel will be evacuated upwind.
Work will not resume there until authorized by the Site Safety Officer.
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The VE system is designed to operate unattended 24 hours per day, 7 days per week. Once
the electrical connections are complete, LBG will begin system start-up.
LBG will monitor the system on a weekly basis during the month of operation. LBG field
personnel will use a photoionization detector (PID) to monitor the VE system emissions before
GAC treatment. LBG will monitor between GAC units and at the point of vapor emissions to
determine GAC breakthrough and compare those concentrations to air emissions standards. These
measurements will be used to estimate the amount of VOCs removed from the soil and the rate at
which the GAC is being used to treat vapor phase emissions. As part of the daily monitoring,
LBG will follow the Vapor Emission Response Plan.
3.2.10 Continued Operations and Maintenance
After the first month of operation, LBG will monitor the system biweekly for the second
and third month. From the beginning of the fourth month to the remainder of the treatment
period, LBG will monitor the system once a month. The following data will be recorded on each
visit:

C

Operating time

C

Applied vacuum at blower inlet

C

Induced vacuum at air inlet wells

C

Vapor temperature at blower inlet

C

Vapor temperature at blower outlet

C

Pressure at blower outlet

C

Concentrations of VOCs at blower outlet

C

Concentrations of VOCs in treated emissions.

LBG field personnel will analyze and record the vapor-phase VOC concentrations before
and after GAC treatment.
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APPENDIX D

DECONTAMINATION PROCEDURES

Procedure for Level C Decontamination
Level C decontamination, if required, will take place on plastic sheeting so all contaminated material can be contained for proper disposal.
Station 1: Segregated Equipment Drop
Deposit equipment used onsite (tools, sampling devices and containers, monitoring instruments,
radios, clipboards, etc.) on plastic drop cloths or in different containers with plastic liners.
Segregation at the drop reduces the probability of cross-contamination.
Equipment:

various size containers
plastic liners
plastic drop cloths

Station 2: Suit/Safety Boot Wash
Thoroughly wash splash suit and safety boots. Scrub with long-handle, soft-bristle scrub brush
and copious amounts of decon solution or detergent/water. Repeat as many times as necessary.
Equipment:

container (30-50 gallons)
decon solution
or
detergent/water
2-3 long-handle, soft-bristle scrub brushes

Station 3: Suit/Safety Boot Rinse
Rinse off decon solution or detergent/water using copious amounts of water. Repeat as many
times as necessary.

-2Equipment:

container (30-50 gallons)
or
high-pressure spray unit
water
2-3 long-handle, soft-bristle scrub brushes

Station 4: Canister or Mask Change
If worker leaves Exclusion Zone to change canister (or mask), this is the last step in the
decontamination procedure. Worker's canisters will be exchanged, depositing the old canisters
in containers with plastic liners. The worker will enter the work area and return to duty.
Equipment:

canister (or mask)
boot covers
gloves

Station 5:
Step 1 - Tape, Safety Boot and Outer Glove Removal
Remove safety boots and gloves and deposit in container with plastic liner.
Equipment:

container (30-50 gallons)
plastic liners
bench or stool
boot jack

Step 2 - Splash Suit Removal
With assistance of helper, remove splash suit. Deposit in container with plastic liner.
Equipment:

container (30-50 gallons)
bench or stool
liner

-3Step 3 - Facepiece Removal
Remove facepiece. Avoid touching face with gloves. Deposit facepiece in container with plastic
liner.
Equipment:

container (30-50 gallons)
plastic liners

Masks will be collected at a central location. Decontamination will be performed as follows:
•

remove all cartridges, canisters and filters, plus gaskets or seals not affixed to their
seats;

•

remove elastic headbands;

•

remove exhalation cover;

•

remove speaking diaphragm or speaking diaphragm-exhalation valve assembly;

•

remove inhalation valves;

•

wash facepiece and breathing tube in cleaner mixed with warm water, preferably
at 120oF to 140oF; wash components separately from the face mask; remove heavy
soil from surfaces with a hand brush;

•

remove all parts from the wash water and rinse twice in clean warm water;

•

air dry parts in a designated clean area; and,

•

wipe facepiece, valves and seats with a damp lint-free cloth to remove any
remaining soap or other foreign materials.

Station 6: Inner Glove Removal
Remove inner gloves and deposit in container with plastic liner.
Equipment:

container (20-30 gallons)
plastic liners

-4Station 7: Inner Clothing Removal (optional)
Remove clothing soaked with perspiration. Place in container with plastic liner. Do not wear
inner clothing offsite if there is a possibility small amounts of contaminants might have been
transferred in removing splash suit.
Equipment:

container (30-50 gallons)
plastic liners

Station 8: Field Wash (optional)
Shower if highly toxic, skin-corrosive or skin-absorbable materials are known or suspected to be
present. Wash hands and face if shower is not available.
Equipment:

water
soap
tables
wash basins/buckets
field showers

Station 9: Redress
Put on clean clothes. A dressing trailer is needed in inclement weather.
Procedure for Level B Decontamination
Level B decontamination, if required, will take place on plastic sheeting so all contaminated
material can be contained for proper disposal.
Station 1: Segregated Equipment Drop
Deposit equipment used onsite (tools, sampling devices and containers, monitoring instruments,
radios, clipboards, etc.) on plastic drop cloths or in different containers with plastic liners. Each
will be contaminated to a different degree. Segregation at the drop reduces the probability of
cross-contamination.

-5Equipment:

various size containers
plastic liners
plastic drop cloths

Station 2: Suit/Safety Boot Wash
Thoroughly wash chemical-resistant splash suit, SCBA, gloves, and safety boots. Scrub with longhandle, soft-bristle scrub brush and copious amounts of decon solution or detergent/water. Wrap
SCBA regulator (if belt-mounted type) with plastic to keep out water. Wash backpack assembly
with sponges or cloths.
Equipment:

container (30-50 gallons)
decon solution
or
detergent/water
2-3 long-handle, soft-bristle scrub brushes
sponges or cloths

Station 3: Suit/SCBA/Boot/Glove Rinse
Rinse off decon solution or detergent/water using copious amounts of water. Repeat as many
times as necessary.
Equipment:

container (30-50 gallons)
or
high-pressure spray unit
water
small buckets
2-3 long-handle, soft-bristle scrub brushes
sponges or cloths

-6Station 4: Tank Change
If worker leaves Exclusion zone to change air tank, this is the last step in the decontamination
procedure. Worker's air tank is exchanged and worker returns to duty.
Equipment:

air tanks
tape
boot covers
gloves

Station 5: Tape, Safety Boot and Outer Glove Removal
Remove safety boots and gloves and deposit in container with plastic liner.
Equipment:

container (30-50 gallons)
plastic liners
bench or stool
boot jack

Station 6: SCBA Backpack Removal
While still wearing facepiece, remove backpack and place on table. Disconnect hose from
regulator valve and proceed to next station.
Equipment:

table

Station 7: Splash Suit Removal
With assistance of helper, remove splash suit. Deposit in container with plastic liner.
Equipment:

container (30-to gallons)
plastic liners
bench or stool

-7Station 8: Facepiece Removal
Remove facepiece. Avoid touching face with gloves. Deposit in container with plastic liner.
Equipment:

container (30-50 gallons)
plastic liners

Masks will be collected at a central location. Decontamination will be performed as follows:
•

remove all cartridges, canisters and filters, plus gaskets or seals not affixed to their
seats;

•

remove elastic headbands;

•

remove exhalation cover;

•

remove speaking diaphragm or speaking diaphragm-exhalation valve assembly;

•

remove inhalation valves;

•

wash facepiece and breathing tube in cleaner mixed with warm water, preferably
120oF to 140oF; wash components separately from the face mask; remove heavy
soil from surfaces with a hand brush;

•

remove all parts from the wash water and rinse twice in clean warm water;

•

air dry parts in a designated clean area; and,

•

wipe facepiece, valves and seats with a damp lint-free cloth to remove any
remaining soap or other foreign materials.

Station 9: Inner Glove Removal
Remove inner gloves and deposit in container with plastic liner.
Equipment:

container (20-30 gallons)
plastic liners

Station 10: Inner Clothing Removal (optional)
Remove clothing soaked with perspiration. Place in container with plastic liner. Do not wear
inner clothing offsite since there is a possibility small amounts of contaminants might have been
transferred in removing fully encapsulating suit.

-8Equipment:

container (30-50 gallons)
plastic liners

Station 11:

Field Wash (optional)

Shower if highly toxic, skin-corrosive, or skin-absorbable materials are known or suspected to be
present. Wash hands and face if shower is not available.
Equipment:

water
soap
small tables
basins or buckets
field showers

Station 12: Redress
Put on clean clothes. A dressing trailer is needed in inclement weather.
Equipment:

tables
chairs
lockers
clothes

Procedures for Level A Decontamination
(to be formulated on a case-by-case basis)
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APPENDIX VI
Treatment System Monitoring Sheets

Environmental Management and Consulting

Date VOLUNTARY CLEANUP PROGRAM INDEX # D2-0023-00-08
21-16 44TH ROAD
LONG ISLAND CITY, NEW YORK
MONITORING FIELD SHEET
General Site Conditions

Relative
Humidity
(%)

General
Weather

Temperature
(oF )

Air Sample Location

Wind
Direction

PID 1)
Dust
Wind Speed
Concentration Concentration
(mph)
(ppm)
(ug/m3) 2)

Calibration

N/A

N/A

0.0

N/A

Background

N/A

N/A

0.0

N/A

Upwind

0.0

N/A

Treatment Shed

0.0

N/A

Downwind

0.0

N/A

Location

Dew Point
o
(F)

Site

1) - Photoionization detector
2) - micrograms per meter cubed
N/A - Not applicable

NOTES

Barometric
Pressure
(" mercury)

Date VOLUNTARY CLEANUP PROGRAM INDEX # D2-0023-00-08
21-16 44TH ROAD
LONG ISLAND CITY, NEW YORK
MONITORING FIELD SHEET
Ground-Water Treatment System

Sampling Location

Influent

Mid-Carbon 1
(Series 1)

Mid-Carbon 2
(Series 2)

Sample Collected
( yes/ no)
Sample Time

Sampling Location

Depth to Water Depth to Product
(ft bg)

(ft bg)

-----

Pumping Well RW-1

Series 1 Influent

Totalizer
(Flow Meter)
Gallons
N/A

Series 2 Influent

N/A

Sample Location

Pressure
(psi)

Total Effluent

N/A

Additional Checks

Yes

No

Rotate/Replace Carbons

X

Check Pre-filter

X

Check Drain

X

Checked Connections

X
NOTES

Total Depth

Effluent

Date VOLUNTARY CLEANUP PROGRAM INDEX # D2-0023-00-08
21-16 44TH ROAD
LONG ISLAND CITY, NEW YORK
MONITORING FIELD SHEET
SVE System 1 - Horizontal Pipes HV-1 to HV-6

Sample Location

Vacuum
("H2O 1))

Flow
(SCFM 2))

Temperature
(oF )

PID 3)
Concentration
(ppm)

Effluent
Pressure
("H2O)

Sample
Collected
( yes / no )

HV-1

No

HV-2

No

HV-3

N/A

HV-4

No
No

HV-5

No

HV-6

No

Blower

0

No

1) - Inches of Water
2) - Standard Cubic Feet Per Minute
3) - Photoionization detector
Note - Samples analyzed by EPA Method TO-14

Additional Checks
Drained Knockout Drum
Checked Filter Bag
Replaced Filter Bag
Disconnect Operational

Yes

No
X
X
X

X
NOTES

Date VOLUNTARY CLEANUP PROGRAM INDEX # D2-0023-00-08
21-16 44TH ROAD
LONG ISLAND CITY, NEW YORK
MONITORING FIELD SHEET
SVE System 2 - Horizontal Pipes HV-7 to HV-11

Sample Location

Vacuum
("H2O 1))

Flow
(SCFM 2))

Temperature
(oF )

PID 3)
Concentration
(ppm)

Effluent
Pressure
("H2O)

Sample
Collected
( yes / no )

HV-7

No

HV-8

No
N/A

HV-9

No

HV-10

No

HV-11

No

Blower

0

No

1) - Inches of Water
2) - Standard Cubic Feet Per Minute
3) - Photoionization detector
Note - Samples analyzed by EPA Method TO-14

Additional Checks
Drained Knockout Drum
Checked Filter Bag
Replaced Filter Bag
Disconnect Operational

Yes

No
X
X
X

X
NOTES

Date VOLUNTARY CLEANUP PROGRAM INDEX # D2-0023-00-08
21-16 44TH ROAD
LONG ISLAND CITY, NEW YORK
MONITORING FIELD SHEET
SVE System 3 - Horizontal Pipes HV-12 to HV-17

Sample Location

Vacuum
("H2O 1))

Flow
(SCFM 2))

Temperature
(oF )

PID 3)
Concentration
(ppm)

Effluent
Pressure
("H2O)

Sample
Collected
( yes / no )

HV-12

No

HV-13

No

HV-14

N/A

HV-15

No
No

HV-16

No

HV-17

No

Blower

0

No

1) - Inches of Water
2) - Standard Cubic Feet Per Minute
3) - Photoionization detector
Note - Samples analyzed by EPA Method TO-14

Additional Checks
Drained Knockout Drum
Checked Filter Bag
Replaced Filter Bag
Disconnect Operational

Yes

No
X
X
X

X
NOTES

Date VOLUNTARY CLEANUP PROGRAM INDEX # D2-0023-00-08
21-16 44TH ROAD
LONG ISLAND CITY, NEW YORK
MONITORING FIELD SHEET
SVE System 4 - Vertical SVE Wells VE-1 to VE-4

Sample
Location

Flow

Vacuum
(KPA 1))

("H2O 2))

(FPM 3))

(SCFM 4))

Temperature
(oF )

PID 5)
Concentration
(ppm)

Effluent
Pressure
("H2O)

Sample
Collected
( yes / no )

VE-1

0.00

0

VE-2

0.00

0

VE-3

0.00

0

VE-4

0.00

0

No

Blower

0.00

0

No

0

No
N/A

1) - Kilopascals
2) - Inches of Water
3) - Feet Per Minute
4) - Standard Cubic Feet Per Minute
5) - Photoionization detector
Note - Samples analyzed by EPA Method TO-14

Additional Checks

Yes

No

Drained Knockout Drum

X

Checked Filter Bag

X

Replaced Filter Bag

X

Disconnect Operational

X
NOTES

No
No

Date VOLUNTARY CLEANUP PROGRAM INDEX # D2-0023-00-08
21-16 44TH ROAD
LONG ISLAND CITY, NEW YORK
MONITORING FIELD SHEET
Vapor Phase Carbon Treatment System Measurements

Sample Location

Flow-Rate
FPM

2)

SCFM

Influent

0

Mid-Carbon

0

Effluent

0

2)

Temperature
(oF )

1) - Feet Per Minute
2) - Standard Cubic Feet Per Minute
3) - Photoionization detector
Note - Samples analyzed by EPA Method TO-14

Additional Checks

Yes

No

Rotate Carbons

X

Alarms On

X

Checked Connections

X
NOTES

PID 3)
Concentration
(ppm)

Sample
Collected
( yes / no )

Sample
Time

VOLUNTARY CLEANUP PROGRAM INDEX # D2-0023-00-08
21-16 44TH ROAD
LONG ISLAND CITY, NEW YORK

Monthly System Checklist
Month:

Date

Inspected
Time
By
Inspected
(Initials)

Treatment Shed [Pump/Blower Operation (Yes/No)]
GW
Pump

Leaks Blower Blower Blower Blower Cracks in Cracks in
Detected?
#1
#2
#3
#4
Walls?
Slab?

Building Inspection
Location of Crack

Unusual
Odors?

Location of Odor

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
Both the head custodian/supervisor and LBG will be contacted any time equipment is observed to be out of operation or upon identification of atypical site conditions (i.e. odors, cracks, noises)

Unusual
Noises?

Location of Noise

Contacted
Supervisor?

Contacted
LBG?

Comments

Site Management Plan

Information Technology High School
V00366-2

_____________________________________________________________________________

APPENDIX VII
Low-Flow Groundwater Sampling Procedures

Environmental Management and Consulting

United States
Environmental Protection
Agency

Office of
Research and
Development

Office of Solid Waste
and Emergency
Response

EPA/540/S-95/504
April 1996

Ground Water Issue
LOW-FLOW (MINIMAL DRAWDOWN)
GROUND-WATER SAMPLING PROCEDURES
by Robert W. Puls1 and Michael J. Barcelona2

Background

units were identified and sampled in keeping with that
objective. These were highly productive aquifers that
supplied drinking water via private wells or through public
water supply systems. Gradually, with the increasing awareness of subsurface pollution of these water resources, the
understanding of complex hydrogeochemical processes
which govern the fate and transport of contaminants in the
subsurface increased. This increase in understanding was
also due to advances in a number of scientific disciplines and
improvements in tools used for site characterization and
ground-water sampling. Ground-water quality investigations
where pollution was detected initially borrowed ideas,
methods, and materials for site characterization from the
water supply field and water analysis from public health
practices. This included the materials and manner in which
monitoring wells were installed and the way in which water
was brought to the surface, treated, preserved and analyzed.
The prevailing conceptual ideas included convenient generalizations of ground-water resources in terms of large and
relatively homogeneous hydrologic units. With time it became
apparent that conventional water supply generalizations of
homogeneity did not adequately represent field data regarding pollution of these subsurface resources. The important
role of heterogeneity became increasingly clear not only in
geologic terms, but also in terms of complex physical,

The Regional Superfund Ground Water Forum is a
group of ground-water scientists, representing EPA’s
Regional Superfund Offices, organized to exchange
information related to ground-water remediation at Superfund
sites. One of the major concerns of the Forum is the
sampling of ground water to support site assessment and
remedial performance monitoring objectives. This paper is
intended to provide background information on the
development of low-flow sampling procedures and its
application under a variety of hydrogeologic settings. It is
hoped that the paper will support the production of standard
operating procedures for use by EPA Regional personnel and
other environmental professionals engaged in ground-water
sampling.
For further information contact: Robert Puls, 405-436-8543,
Subsurface Remediation and Protection Division, NRMRL,
Ada, Oklahoma.

I. Introduction
The methods and objectives of ground-water
sampling to assess water quality have evolved over time.
Initially the emphasis was on the assessment of water quality
of aquifers as sources of drinking water. Large water-bearing

1

National Risk Management Research Laboratory, U.S. EPA
University of Michigan

2

Superfund Technology Support Center for
Ground Water
National Risk Management Research Laboratory
Subsurface Protection and Remediation Division
Robert S. Kerr Environmental Research Center
Ada, Oklahoma

1

Technology Innovation Office
Office of Solid Waste and Emergency
Response, US EPA, Washington, DC
Walter W. Kovalick, Jr., Ph.D.
Director

chemical and biological subsurface processes. With greater
appreciation of the role of heterogeneity, it became evident
that subsurface pollution was ubiquitous and encompassed
the unsaturated zone to the deep subsurface and included
unconsolidated sediments, fractured rock, and aquitards or
low-yielding or impermeable formations. Small-scale processes and heterogeneities were shown to be important in
identifying contaminant distributions and in controlling water
and contaminant flow paths.

These reactive particles have been shown to be mobile under
a variety of conditions in both field studies and laboratory
column experiments, and as such need to be included in
monitoring programs where identification of the total mobile
contaminant loading (dissolved + naturally suspended
particles) at a site is an objective. To that end, sampling
methodologies must be used which do not artificially bias
naturally suspended particle concentrations.
Currently the most common ground-water purging
and sampling methodology is to purge a well using bailers or
high speed pumps to remove 3 to 5 casing volumes followed
by sample collection. This method can cause adverse impacts
on sample quality through collection of samples with high
levels of turbidity. This results in the inclusion of otherwise
immobile artifactual particles which produce an overestimation of certain analytes of interest (e.g., metals or hydrophobic
organic compounds). Numerous documented problems
associated with filtration (Danielsson, 1982; Laxen and
Chandler, 1982; Horowitz et al., 1992) make this an undesirable method of rectifying the turbidity problem, and include
the removal of potentially mobile (contaminant-associated)
particles during filtration, thus artificially biasing contaminant
concentrations low. Sampling-induced turbidity problems can
often be mitigated by using low-flow purging and sampling
techniques.

It is beyond the scope of this paper to summarize all
the advances in the field of ground-water quality investigations and remediation, but two particular issues have bearing
on ground-water sampling today: aquifer heterogeneity and
colloidal transport. Aquifer heterogeneities affect contaminant
flow paths and include variations in geology, geochemistry,
hydrology and microbiology. As methods and the tools
available for subsurface investigations have become increasingly sophisticated and understanding of the subsurface
environment has advanced, there is an awareness that in
most cases a primary concern for site investigations is
characterization of contaminant flow paths rather than entire
aquifers. In fact, in many cases, plume thickness can be less
than well screen lengths (e.g., 3-6 m) typically installed at
hazardous waste sites to detect and monitor plume movement
over time. Small-scale differences have increasingly been
shown to be important and there is a general trend toward
smaller diameter wells and shorter screens.

Current subsurface conceptual models have undergone considerable refinement due to the recent development
and increased use of field screening tools. So-called
hydraulic push technologies (e.g., cone penetrometer,
Geoprobe®, QED HydroPunch®) enable relatively fast
screening site characterization which can then be used to
design and install a monitoring well network. Indeed,
alternatives to conventional monitoring wells are now being
considered for some hydrogeologic settings. The ultimate
design of any monitoring system should however be based
upon adequate site characterization and be consistent with
established monitoring objectives.

The hydrogeochemical significance of colloidal-size
particles in subsurface systems has been realized during the
past several years (Gschwend and Reynolds, 1987; McCarthy
and Zachara, 1989; Puls, 1990; Ryan and Gschwend, 1990).
This realization resulted from both field and laboratory studies
that showed faster contaminant migration over greater
distances and at higher concentrations than flow and transport model predictions would suggest (Buddemeier and Hunt,
1988; Enfield and Bengtsson, 1988; Penrose et al., 1990).
Such models typically account for interaction between the
mobile aqueous and immobile solid phases, but do not allow
for a mobile, reactive solid phase. It is recognition of this third
phase as a possible means of contaminant transport that has
brought increasing attention to the manner in which samples
are collected and processed for analysis (Puls et al., 1990;
McCarthy and Degueldre, 1993; Backhus et al., 1993; U. S.
EPA, 1995). If such a phase is present in sufficient mass,
possesses high sorption reactivity, large surface area, and
remains stable in suspension, it can serve as an important
mechanism to facilitate contaminant transport in many types
of subsurface systems.

If the sampling program objectives include accurate
assessment of the magnitude and extent of subsurface
contamination over time and/or accurate assessment of
subsequent remedial performance, then some information
regarding plume delineation in three-dimensional space is
necessary prior to monitoring well network design and
installation. This can be accomplished with a variety of
different tools and equipment ranging from hand-operated
augers to screening tools mentioned above and large drilling
rigs. Detailed information on ground-water flow velocity,
direction, and horizontal and vertical variability are essential
baseline data requirements. Detailed soil and geologic data
are required prior to and during the installation of sampling
points. This includes historical as well as detailed soil and
geologic logs which accumulate during the site investigation.
The use of borehole geophysical techniques is also recommended. With this information (together with other site
characterization data) and a clear understanding of sampling

Colloids are particles that are sufficiently small so
that the surface free energy of the particle dominates the bulk
free energy. Typically, in ground water, this includes particles
with diameters between 1 and 1000 nm. The most commonly
observed mobile particles include: secondary clay minerals;
hydrous iron, aluminum, and manganese oxides; dissolved
and particulate organic materials, and viruses and bacteria.

2

objectives, then appropriate location, screen length, well
diameter, slot size, etc. for the monitoring well network can be
decided. This is especially critical for new in situ remedial
approaches or natural attenuation assessments at hazardous
waste sites.

High quality data collection implies data of sufficient
accuracy, precision, and completeness (i.e., ratio of valid
analytical results to the minimum sample number called for by
the program design) to meet the program objectives. Accuracy depends on the correct choice of monitoring tools and
procedures to minimize sample and subsurface disturbance
from collection to analysis. Precision depends on the
repeatability of sampling and analytical protocols. It can be
assured or improved by replication of sample analyses
including blanks, field/lab standards and reference standards.

In general, the overall goal of any ground-water
sampling program is to collect water samples with no alteration in water chemistry; analytical data thus obtained may be
used for a variety of specific monitoring programs depending
on the regulatory requirements. The sampling methodology
described in this paper assumes that the monitoring goal is to
sample monitoring wells for the presence of contaminants and
it is applicable whether mobile colloids are a concern or not
and whether the analytes of concern are metals (and metalloids) or organic compounds.

B. Sample Representativeness
An important goal of any monitoring program is
collection of data that is truly representative of conditions at
the site. The term representativeness applies to chemical and
hydrogeologic data collected via wells, borings, piezometers,
geophysical and soil gas measurements, lysimeters, and
temporary sampling points. It involves a recognition of the
statistical variability of individual subsurface physical properties, and contaminant or major ion concentration levels, while
explaining extreme values. Subsurface temporal and spatial
variability are facts. Good professional practice seeks to
maximize representativeness by using proven accurate and
reproducible techniques to define limits on the distribution of
measurements collected at a site. However, measures of
representativeness are dynamic and are controlled by
evolving site characterization and monitoring objectives. An
evolutionary site characterization model, as shown in Figure 1, provides a systematic approach to the goal of consistent data collection.

II. Monitoring Objectives and Design
Considerations
The following issues are important to consider prior
to the design and implementation of any ground-water
monitoring program, including those which anticipate using
low-flow purging and sampling procedures.

A. Data Quality Objectives (DQOs)
Monitoring objectives include four main types:
detection, assessment, corrective-action evaluation and
resource evaluation, along with hybrid variations such as siteassessments for property transfers and water availability
investigations. Monitoring objectives may change as contamination or water quality problems are discovered. However,
there are a number of common components of monitoring
programs which should be recognized as important regardless of initial objectives. These components include:
1) Development of a conceptual model that incorporates
elements of the regional geology to the local geologic
framework. The conceptual model development also
includes initial site characterization efforts to identify
hydrostratigraphic units and likely flow-paths using a
minimum number of borings and well completions;
2) Cost-effective and well documented collection of high
quality data utilizing simple, accurate, and reproducible techniques; and

Figure 1. Evolutionary Site Characterization Model

3) Refinement of the conceptual model based on
supplementary data collection and analysis.
These fundamental components serve many types of monitoring programs and provide a basis for future efforts that evolve
in complexity and level of spatial detail as purposes and
objectives expand. High quality, reproducible data collection
is a common goal regardless of program objectives.

The model emphasizes a recognition of the causes of the
variability (e.g., use of inappropriate technology such as using
bailers to purge wells; imprecise or operator-dependent
methods) and the need to control avoidable errors.

3

1) Questions of Scale

feet. Therefore, the spatial frequency of sampling points
should be carefully selected and designed.

A sampling plan designed to collect representative
samples must take into account the potential scale of
changes in site conditions through space and time as well as
the chemical associations and behavior of the parameters
that are targeted for investigation. In subsurface systems,
physical (i.e., aquifer) and chemical properties over time or
space are not statistically independent. In fact, samples
taken in close proximity (i.e., within distances of a few meters)
or within short time periods (i.e., more frequently than
monthly) are highly auto-correlated. This means that designs
employing high-sampling frequency (e.g., monthly) or dense
spatial monitoring designs run the risk of redundant data
collection and misleading inferences regarding trends in
values that aren’t statistically valid. In practice, contaminant
detection and assessment monitoring programs rarely suffer
these over-sampling concerns. In corrective-action evaluation
programs, it is also possible that too little data may be
collected over space or time. In these cases, false interpretation of the spatial extent of contamination or underestimation
of temporal concentration variability may result.

2) Flexibility of Sampling Point Design
In most cases well-point diameters in excess of 1 7/8
inches will permit the use of most types of submersible
pumping devices for low-flow (minimal drawdown) sampling.
It is suggested that short (e.g., less than 1.6 m) screens be
incorporated into the monitoring design where possible so
that comparable results from one device to another might be
expected. Short, of course, is relative to the degree of vertical
water quality variability expected at a site.

3) Equilibration of Sampling Point
Time should be allowed for equilibration of the well
or sampling point with the formation after installation. Placement of well or sampling points in the subsurface produces
some disturbance of ambient conditions. Drilling techniques
(e.g., auger, rotary, etc.) are generally considered to cause
more disturbance than direct-push technologies. In either
case, there may be a period (i.e., days to months) during
which water quality near the point may be distinctly different
from that in the formation. Proper development of the sampling point and adjacent formation to remove fines created
during emplacement will shorten this water quality recovery
period.

2) Target Parameters
Parameter selection in monitoring program design is
most often dictated by the regulatory status of the site.
However, background water quality constituents, purging
indicator parameters, and contaminants, all represent targets
for data collection programs. The tools and procedures used
in these programs should be equally rigorous and applicable
to all categories of data, since all may be needed to determine or support regulatory action.

III. Definition of Low-Flow Purging and Sampling
It is generally accepted that water in the well casing
is non-representative of the formation water and needs to be
purged prior to collection of ground-water samples. However,
the water in the screened interval may indeed be representative of the formation, depending upon well construction and
site hydrogeology. Wells are purged to some extent for the
following reasons: the presence of the air interface at the top
of the water column resulting in an oxygen concentration
gradient with depth, loss of volatiles up the water column,
leaching from or sorption to the casing or filter pack, chemical
changes due to clay seals or backfill, and surface infiltration.

C. Sampling Point Design and Construction
Detailed site characterization is central to all
decision-making purposes and the basis for this characterization resides in identification of the geologic framework and
major hydro-stratigraphic units. Fundamental data for sample
point location include: subsurface lithology, head-differences
and background geochemical conditions. Each sampling point
has a proper use or uses which should be documented at a
level which is appropriate for the program’s data quality
objectives. Individual sampling points may not always be
able to fulfill multiple monitoring objectives (e.g., detection,
assessment, corrective action).

Low-flow purging, whether using portable or dedicated systems, should be done using pump-intake located in
the middle or slightly above the middle of the screened
interval. Placement of the pump too close to the bottom of the
well will cause increased entrainment of solids which have
collected in the well over time. These particles are present as
a result of well development, prior purging and sampling
events, and natural colloidal transport and deposition.
Therefore, placement of the pump in the middle or toward the
top of the screened interval is suggested. Placement of the
pump at the top of the water column for sampling is only
recommended in unconfined aquifers, screened across the
water table, where this is the desired sampling point. Low-

1) Compatibility with Monitoring Program and Data
Quality Objectives
Specifics of sampling point location and design will
be dictated by the complexity of subsurface lithology and
variability in contaminant and/or geochemical conditions. It
should be noted that, regardless of the ground-water sampling approach, few sampling points (e.g., wells, drive-points,
screened augers) have zones of influence in excess of a few
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flow purging has the advantage of minimizing mixing between
the overlying stagnant casing water and water within the
screened interval.

tion-reduction potential, temperature and turbidity should be
used to determine when formation water is accessed during
purging. In general, the order of stabilization is pH, temperature, and specific conductance, followed by oxidationreduction potential, dissolved oxygen and turbidity. Temperature and pH, while commonly used as purging indicators, are
actually quite insensitive in distinguishing between formation
water and stagnant casing water; nevertheless, these are
important parameters for data interpretation purposes and
should also be measured. Performance criteria for determination of stabilization should be based on water-level drawdown, pumping rate and equipment specifications for measuring indicator parameters. Instruments are available which
utilize in-line flow cells to continuously measure the above
parameters.

A. Low-Flow Purging and Sampling
Low-flow refers to the velocity with which water
enters the pump intake and that is imparted to the formation
pore water in the immediate vicinity of the well screen. It
does not necessarily refer to the flow rate of water discharged
at the surface which can be affected by flow regulators or
restrictions. Water level drawdown provides the best indication of the stress imparted by a given flow-rate for a given
hydrological situation. The objective is to pump in a manner
that minimizes stress (drawdown) to the system to the extent
practical taking into account established site sampling
objectives. Typically, flow rates on the order of 0.1 - 0.5 L/min
are used, however this is dependent on site-specific
hydrogeology. Some extremely coarse-textured formations
have been successfully sampled in this manner at flow rates
to 1 L/min. The effectiveness of using low-flow purging is
intimately linked with proper screen location, screen length,
and well construction and development techniques. The
reestablishment of natural flow paths in both the vertical and
horizontal directions is important for correct interpretation of
the data. For high resolution sampling needs, screens less
than 1 m should be used. Most of the need for purging has
been found to be due to passing the sampling device through
the overlying casing water which causes mixing of these
stagnant waters and the dynamic waters within the screened
interval. Additionally, there is disturbance to suspended
sediment collected in the bottom of the casing and the
displacement of water out into the formation immediately
adjacent to the well screen. These disturbances and impacts
can be avoided using dedicated sampling equipment, which
precludes the need to insert the sampling device prior to
purging and sampling.

It is important to establish specific well stabilization
criteria and then consistently follow the same methods
thereafter, particularly with respect to drawdown, flow rate
and sampling device. Generally, the time or purge volume
required for parameter stabilization is independent of well
depth or well volumes. Dependent variables are well diameter, sampling device, hydrogeochemistry, pump flow rate,
and whether the devices are used in a portable or dedicated
manner. If the sampling device is already in place (i.e.,
dedicated sampling systems), then the time and purge
volume needed for stabilization is much shorter. Other
advantages of dedicated equipment include less purge water
for waste disposal, much less decontamination of equipment,
less time spent in preparation of sampling as well as time in
the field, and more consistency in the sampling approach
which probably will translate into less variability in sampling
results. The use of dedicated equipment is strongly recommended at wells which will undergo routine sampling over
time.
If parameter stabilization criteria are too stringent,
then minor oscillations in indicator parameters may cause
purging operations to become unnecessarily protracted. It
should also be noted that turbidity is a very conservative
parameter in terms of stabilization. Turbidity is always the
last parameter to stabilize. Excessive purge times are
invariably related to the establishment of too stringent turbidity
stabilization criteria. It should be noted that natural turbidity
levels in ground water may exceed 10 nephelometric turbidity
units (NTU).

Isolation of the screened interval water from the
overlying stagnant casing water may be accomplished using
low-flow minimal drawdown techniques. If the pump intake is
located within the screened interval, most of the water
pumped will be drawn in directly from the formation with little
mixing of casing water or disturbance to the sampling zone.
However, if the wells are not constructed and developed
properly, zones other than those intended may be sampled.
At some sites where geologic heterogeneities are sufficiently
different within the screened interval, higher conductivity
zones may be preferentially sampled. This is another reason
to use shorter screened intervals, especially where high
spatial resolution is a sampling objective.

C. Advantages and Disadvantages of Low-Flow
(Minimum Drawdown) Purging
In general, the advantages of low-flow purging
include:
• samples which are representative of the mobile load of
contaminants present (dissolved and colloid-associated);
• minimal disturbance of the sampling point thereby
minimizing sampling artifacts;
• less operator variability, greater operator control;

B. Water Quality Indicator Parameters
It is recommended that water quality indicator
parameters be used to determine purging needs prior to
sample collection in each well. Stabilization of parameters
such as pH, specific conductance, dissolved oxygen, oxida-
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sampling, it is recommended that an in-line water quality
measurement device (e.g., flow-through cell) be used to
establish the stabilization time for several parameters (e.g. ,
pH, specific conductance, redox, dissolved oxygen, turbidity)
on a well-specific basis. Data on pumping rate, drawdown,
and volume required for parameter stabilization can be used
as a guide for conducting subsequent sampling activities.

• reduced stress on the formation (minimal drawdown);
• less mixing of stagnant casing water with formation
water;
• reduced need for filtration and, therefore, less time
required for sampling;
• smaller purging volume which decreases waste
disposal costs and sampling time;
• better sample consistency; reduced artificial sample
variability.

The following are recommendations to be considered
before, during and after sampling:
• use low-flow rates (<0.5 L/min), during both purging
and sampling to maintain minimal drawdown in the
well;
• maximize tubing wall thickness, minimize tubing
length;
• place the sampling device intake at the desired
sampling point;
• minimize disturbances of the stagnant water column
above the screened interval during water level
measurement and sampling device insertion;
• make proper adjustments to stabilize the flow rate as
soon as possible;
• monitor water quality indicators during purging;
• collect unfiltered samples to estimate contaminant
loading and transport potential in the subsurface
system.

Some
•
•
•

disadvantages of low-flow purging are:
higher initial capital costs,
greater set-up time in the field,
need to transport additional equipment to and from the
site,
• increased training needs,
• resistance to change on the part of sampling practitioners,
• concern that new data will indicate a change in
conditions and trigger an action.

IV. Low-Flow (Minimal Drawdown) Sampling
Protocols
The following ground-water sampling procedure has
evolved over many years of experience in ground-water
sampling for organic and inorganic compound determinations
and as such summarizes the authors' (and others) experiences to date (Barcelona et al., 1984, 1994; Barcelona and
Helfrich, 1986; Puls and Barcelona, 1989; Puls et. al. 1990,
1992; Puls and Powell, 1992; Puls and Paul, 1995). Highquality chemical data collection is essential in ground-water
monitoring and site characterization. The primary limitations
to the collection of representative ground-water samples
include: mixing of the stagnant casing and fresh screen
waters during insertion of the sampling device or groundwater level measurement device; disturbance and
resuspension of settled solids at the bottom of the well when
using high pumping rates or raising and lowering a pump or
bailer; introduction of atmospheric gases or degassing from
the water during sample handling and transfer, or inappropriate use of vacuum sampling device, etc.

B. Equipment Calibration
Prior to sampling, all sampling device and monitoring
equipment should be calibrated according to manufacturer’s
recommendations and the site Quality Assurance Project Plan
(QAPP) and Field Sampling Plan (FSP). Calibration of pH
should be performed with at least two buffers which bracket
the expected range. Dissolved oxygen calibration must be
corrected for local barometric pressure readings and elevation.

C. Water Level Measurement and Monitoring
It is recommended that a device be used which will
least disturb the water surface in the casing. Well depth
should be obtained from the well logs. Measuring to the
bottom of the well casing will only cause resuspension of
settled solids from the formation and require longer purging
times for turbidity equilibration. Measure well depth after
sampling is completed. The water level measurement should
be taken from a permanent reference point which is surveyed
relative to ground elevation.

A. Sampling Recommendations
Water samples should not be taken immediately
following well development. Sufficient time should be allowed
for the ground-water flow regime in the vicinity of the monitoring well to stabilize and to approach chemical equilibrium with
the well construction materials. This lag time will depend on
site conditions and methods of installation but often exceeds
one week.

D. Pump Type
The use of low-flow (e.g., 0.1-0.5 L/min) pumps is
suggested for purging and sampling all types of analytes. All
pumps have some limitation and these should be investigated
with respect to application at a particular site. Bailers are
inappropriate devices for low-flow sampling.

Well purging is nearly always necessary to obtain
samples of water flowing through the geologic formations in
the screened interval. Rather than using a general but
arbitrary guideline of purging three casing volumes prior to
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1) General Considerations

F. Filtration

There are no unusual requirements for ground-water
sampling devices when using low-flow, minimal drawdown
techniques. The major concern is that the device give
consistent results and minimal disturbance of the sample
across a range of low flow rates (i.e., < 0.5 L/min). Clearly,
pumping rates that cause minimal to no drawdown in one well
could easily cause significant drawdown in another well
finished in a less transmissive formation. In this sense, the
pump should not cause undue pressure or temperature
changes or physical disturbance on the water sample over a
reasonable sampling range. Consistency in operation is
critical to meet accuracy and precision goals.

Decisions to filter samples should be dictated by
sampling objectives rather than as a fix for poor sampling
practices, and field-filtering of certain constituents should not
be the default. Consideration should be given as to what the
application of field-filtration is trying to accomplish. For
assessment of truly dissolved (as opposed to operationally
dissolved [i.e., samples filtered with 0.45 µm filters]) concentrations of major ions and trace metals, 0.1 µm filters are
recommended although 0.45 µm filters are normally used for
most regulatory programs. Alkalinity samples must also be
filtered if significant particulate calcium carbonate is suspected, since this material is likely to impact alkalinity titration
results (although filtration itself may alter the CO2 composition
of the sample and, therefore, affect the results).

2) Advantages and Disadvantages of Sampling Devices
A variety of sampling devices are available for lowflow (minimal drawdown) purging and sampling and include
peristaltic pumps, bladder pumps, electrical submersible
pumps, and gas-driven pumps. Devices which lend themselves to both dedication and consistent operation at definable low-flow rates are preferred. It is desirable that the pump
be easily adjustable and operate reliably at these lower flow
rates. The peristaltic pump is limited to shallow applications
and can cause degassing resulting in alteration of pH,
alkalinity, and some volatiles loss. Gas-driven pumps should
be of a type that does not allow the gas to be in direct contact
with the sampled fluid.

Although filtration may be appropriate, filtration of a
sample may cause a number of unintended changes to occur
(e.g. oxidation, aeration) possibly leading to filtration-induced
artifacts during sample analysis and uncertainty in the results.
Some of these unintended changes may be unavoidable but
the factors leading to them must be recognized. Deleterious
effects can be minimized by consistent application of certain
filtration guidelines. Guidelines should address selection of
filter type, media, pore size, etc. in order to identify and
minimize potential sources of uncertainty when filtering
samples.
In-line filtration is recommended because it provides
better consistency through less sample handling, and
minimizes sample exposure to the atmosphere. In-line filters
are available in both disposable (barrel filters) and nondisposable (in-line filter holder, flat membrane filters) formats
and various filter pore sizes (0.1-5.0 µm). Disposable filter
cartridges have the advantage of greater sediment handling
capacity when compared to traditional membrane filters.
Filters must be pre-rinsed following manufacturer’s recommendations. If there are no recommendations for rinsing,
pass through a minimum of 1 L of ground water following
purging and prior to sampling. Once filtration has begun, a
filter cake may develop as particles larger than the pore size
accumulate on the filter membrane. The result is that the
effective pore diameter of the membrane is reduced and
particles smaller than the stated pore size are excluded from
the filtrate. Possible corrective measures include prefiltering
(with larger pore size filters), minimizing particle loads to
begin with, and reducing sample volume.

Clearly, bailers and other grab type samplers are illsuited for low-flow sampling since they will cause repeated
disturbance and mixing of stagnant water in the casing and
the dynamic water in the screened interval. Similarly, the use
of inertial lift foot-valve type samplers may cause too much
disturbance at the point of sampling. Use of these devices
also tends to introduce uncontrolled and unacceptable
operator variability.
Summaries of advantages and disadvantages of
various sampling devices are listed in Herzog et al. (1991),
U. S. EPA (1992), Parker (1994) and Thurnblad (1994).

E. Pump Installation
Dedicated sampling devices (left in the well) capable
of pumping and sampling are preferred over any other type of
device. Any portable sampling device should be slowly and
carefully lowered to the middle of the screened interval or
slightly above the middle (e.g., 1-1.5 m below the top of a 3 m
screen). This is to minimize excessive mixing of the stagnant
water in the casing above the screen with the screened
interval zone water, and to minimize resuspension of solids
which will have collected at the bottom of the well. These two
disturbance effects have been shown to directly affect the
time required for purging. There also appears to be a direct
correlation between size of portable sampling devices relative
to the well bore and resulting purge volumes and times. The
key is to minimize disturbance of water and solids in the well
casing.

G. Monitoring of Water Level and Water Quality
Indicator Parameters
Check water level periodically to monitor drawdown
in the well as a guide to flow rate adjustment. The goal is
minimal drawdown (<0.1 m) during purging. This goal may be
difficult to achieve under some circumstances due to geologic
heterogeneities within the screened interval, and may require
adjustment based on site-specific conditions and personal
experience. In-line water quality indicator parameters should
be continuously monitored during purging. The water quality
7

indicator parameters monitored can include pH, redox
potential, conductivity, dissolved oxygen (DO) and turbidity.
The last three parameters are often most sensitive. Pumping
rate, drawdown, and the time or volume required to obtain
stabilization of parameter readings can be used as a future
guide to purge the well. Measurements should be taken
every three to five minutes if the above suggested rates are
used. Stabilization is achieved after all parameters have
stabilized for three successive readings. In lieu of measuring
all five parameters, a minimum subset would include pH,
conductivity, and turbidity or DO. Three successive readings
should be within ± 0.1 for pH, ± 3% for conductivity, ± 10 mv
for redox potential, and ± 10% for turbidity and DO. Stabilized
purge indicator parameter trends are generally obvious and
follow either an exponential or asymptotic change to stable
values during purging. Dissolved oxygen and turbidity usually
require the longest time for stabilization. The above stabilization guidelines are provided for rough estimates based on
experience.

introducing field contaminants into a sample bottle while
adding the preservatives.
The preservatives should be transferred from the
chemical bottle to the sample container using a disposable
polyethylene pipet and the disposable pipet should be used
only once and then discarded.
After a sample container has been filled with ground
water, a Teflon™ (or tin)-lined cap is screwed on tightly to
prevent the container from leaking. A sample label is filled
out as specified in the FSP. The samples should be stored
inverted at 4oC.
Specific decontamination protocols for sampling
devices are dependent to some extent on the type of device
used and the type of contaminants encountered. Refer to the
site QAPP and FSP for specific requirements.

I. Blanks

H. Sampling, Sample Containers, Preservation and
Decontamination

The following blanks should be collected:
(1) field blank: one field blank should be collected from
each source water (distilled/deionized water) used for
sampling equipment decontamination or for assisting
well development procedures.

Upon parameter stabilization, sampling can be
initiated. If an in-line device is used to monitor water quality
parameters, it should be disconnected or bypassed during
sample collection. Sampling flow rate may remain at established purge rate or may be adjusted slightly to minimize
aeration, bubble formation, turbulent filling of sample bottles,
or loss of volatiles due to extended residence time in tubing.
Typically, flow rates less than 0.5 L/min are appropriate. The
same device should be used for sampling as was used for
purging. Sampling should occur in a progression from least to
most contaminated well, if this is known. Generally, volatile
(e.g., solvents and fuel constituents) and gas sensitive (e.g.,
Fe2+, CH4, H2S/HS-, alkalinity) parameters should be sampled
first. The sequence in which samples for most inorganic
parameters are collected is immaterial unless filtered (dissolved) samples are desired. Filtering should be done last
and in-line filters should be used as discussed above. During
both well purging and sampling, proper protective clothing
and equipment must be used based upon the type and level
of contaminants present.

(2) equipment blank: one equipment blank should be
taken prior to the commencement of field work, from
each set of sampling equipment to be used for that
day. Refer to site QAPP or FSP for specific requirements.
(3) trip blank: a trip blank is required to accompany each
volatile sample shipment. These blanks are prepared
in the laboratory by filling a 40-mL volatile organic
analysis (VOA) bottle with distilled/deionized water.

V. Low-Permeability Formations and Fractured
Rock
The overall sampling program goals or sampling
objectives will drive how the sampling points are located,
installed, and choice of sampling device. Likewise, sitespecific hydrogeologic factors will affect these decisions.
Sites with very low permeability formations or fractures
causing discrete flow channels may require a unique monitoring approach. Unlike water supply wells, wells installed for
ground-water quality assessment and restoration programs
are often installed in low water-yielding settings (e.g., clays,
silts). Alternative types of sampling points and sampling
methods are often needed in these types of environments,
because low-permeability settings may require extremely lowflow purging (<0.1 L/min) and may be technology-limited.
Where devices are not readily available to pump at such low
flow rates, the primary consideration is to avoid dewatering of

The appropriate sample container will be prepared in
advance of actual sample collection for the analytes of
interest and include sample preservative where necessary.
Water samples should be collected directly into this container
from the pump tubing.
Immediately after a sample bottle has been filled, it
must be preserved as specified in the site (QAPP). Sample
preservation requirements are based on the analyses being
performed (use site QAPP, FSP, RCRA guidance document
[U. S. EPA, 1992] or EPA SW-846 [U. S. EPA, 1982] ). It
may be advisable to add preservatives to sample bottles in a
controlled setting prior to entering the field in order to reduce
the chances of improperly preserving sample bottles or
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B. Fractured Rock

the well screen. This may require repeated recovery of the
water during purging while leaving the pump in place within
the well screen.

In fractured rock formations, a low-flow to zero
purging approach using pumps in conjunction with packers to
isolate the sampling zone in the borehole is suggested.
Passive multi-layer sampling devices may also provide the
most “representative” samples. It is imperative in these
settings to identify flow paths or water-producing fractures
prior to sampling using tools such as borehole flowmeters
and/or other geophysical tools.

Use of low-flow techniques may be impractical in
these settings, depending upon the water recharge rates.
The sampler and the end-user of data collected from such
wells need to understand the limitations of the data collected;
i.e., a strong potential for underestimation of actual contaminant concentrations for volatile organics, potential false
negatives for filtered metals and potential false positives for
unfiltered metals. It is suggested that comparisons be made
between samples recovered using low-flow purging techniques and samples recovered using passive sampling
techniques (i.e., two sets of samples). Passive sample
collection would essentially entail acquisition of the sample
with no or very little purging using a dedicated sampling
system installed within the screened interval or a passive
sample collection device.

After identification of water-bearing fractures, install
packer(s) and pump assembly for sample collection using
low-flow sampling in “dedicated mode” or use a passive
sampling device which can isolate the identified water-bearing
fractures.

VI. Documentation
The usual practices for documenting the sampling
event should be used for low-flow purging and sampling
techniques. This should include, at a minimum: information
on the conduct of purging operations (flow-rate, drawdown,
water-quality parameter values, volumes extracted and times
for measurements), field instrument calibration data, water
sampling forms and chain of custody forms. See Figures 2
and 3 and “Ground Water Sampling Workshop -- A Workshop
Summary” (U. S. EPA, 1995) for example forms and other
documentation suggestions and information. This information
coupled with laboratory analytical data and validation data are
needed to judge the “useability” of the sampling data.

A. Low-Permeability Formations (<0.1 L/min
recharge)
1. Low-Flow Purging and Sampling with Pumps
a. “portable or non-dedicated mode” - Lower the pump
(one capable of pumping at <0.1 L/min) to mid-screen
or slightly above and set in place for minimum of 48
hours (to lessen purge volume requirements). After 48
hours, use procedures listed in Part IV above regarding monitoring water quality parameters for stabilization, etc., but do not dewater the screen. If excessive
drawdown and slow recovery is a problem, then
alternate approaches such as those listed below may
be better.

VII. Notice
The U.S. Environmental Protection Agency through its Office
of Research and Development funded and managed the
research described herein as part of its in-house research
program and under Contract No. 68-C4-0031 to Dynamac
Corporation. It has been subjected to the Agency's peer and
administrative review and has been approved for publication
as an EPA document. Mention of trade names or commercial
products does not constitute endorsement or recommendation for use.

b. “dedicated mode” - Set the pump as above at least a
week prior to sampling; that is, operate in a dedicated
pump mode. With this approach significant reductions
in purge volume should be realized. Water quality
parameters should stabilize quite rapidly due to less
disturbance of the sampling zone.

2. Passive Sample Collection
Passive sampling collection requires insertion of the
device into the screened interval for a sufficient time period to
allow flow and sample equilibration before extraction for
analysis. Conceptually, the extraction of water from low
yielding formations seems more akin to the collection of water
from the unsaturated zone and passive sampling techniques
may be more appropriate in terms of obtaining “representative” samples. Satisfying usual sample volume requirements
is typically a problem with this approach and some latitude will
be needed on the part of regulatory entities to achieve
sampling objectives.
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Figure 2. Ground Water Sampling Log
Project _______________ Site _______________ Well No. _____________ Date _________________________
Well Depth ____________ Screen Length __________ Well Diameter _________ Casing Type ____________
Sampling Device _______________ Tubing type _____________________ Water Level __________________
Measuring Point ___________________ Other Infor ________________________________________________
____________________________________________________________________________________________
Sampling Personnel __________________________________________________________________________

Time

pH

Temp

Cond.

Dis.O 2

Turb.

[ ]Conc

Notes

Type of Samples Collected
_______________________________________________________________________________________________
Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: Volcyl = *r2h, Volsphere = 4/3* r3
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Figure 3. Ground Water Sampling Log (with automatic data logging for most water quality
parameters)
Project _______________ Site _______________ Well No. _____________ Date ________________________
Well Depth ____________ Screen Length __________ Well Diameter _________ Casing Type ___________
Sampling Device _______________ Tubing type _____________________ Water Level _________________
Measuring Point ___________________ Other Infor _______________________________________________
___________________________________________________________________________________________
Sampling Personnel _________________________________________________________________________

Time

Pump Rate

Turbidity

Alkalinity

[

] Conc

Notes

Type of Samples Collected
_______________________________________________________________________________________________
Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: Volcyl = *r2h, Volsphere = 4/3* r3
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APPENDIX VIII
Treatment System Sampling and Monitoring Schedule

Environmental Management and Consulting

VOLUNTARY CLEANUP PROGRAM INDEX # D2-0023-00-08
21-16 44TH ROAD
LONG ISLAND CITY, NEW YORK
MONITORING AND SAMPLING SCHEDULE
Groundwater Treatment System and Monitoring Wells

Location
Sampling and Monitoring Period

Frequency

Month 1

Pre-Carbon

Mid-Carbon 1

Mid-Carbon 2

Post-Carbon

Monitoring
Wells

Weekly

L/R

L/R

L/R

L/R

N

Month 2 and Month 3

Bi-Monthly

L/R

L/R

L/R

L/R

N

Month 3 Until System Stoppage

Monthly

L/R

L/R

L/R

L/R

L* / P

N – No Sampling Performed
L – Sample Collection and Laboratory Analysis
P – Well headspace measurement using a photoionization detector (PID)
R - Recording operation conditions including flow rates, vacuum, temperature, etc.
* - Monitoring well sample collection and laboratory analysis will be performed semi-annually
Note – Samples analyzed by EPA Method 8260

VOLUNTARY CLEANUP PROGRAM INDEX # D2-0023-00-08
21-16 44TH ROAD
LONG ISLAND CITY, NEW YORK
MONITORING AND SAMPLING SCHEDULE
Soil Vapor Extraction System and Soil Vapor Monitoring Points
Location
Sampling and
Monitoring Period

Frequency

PreCarbon

MidCarbon

PostCarbon

Horizontal SVE Pipes
HV-1 to HV-17

Vertical SVE Wells
VE-1 to VE-4

Individual
System
Manifolds

Vapor Monitoring
Points VMP-1 to VMP-3

Daily

P/R

P/R

P/R

P/R

P/R

P/R

P/R

Week 1

2x per
week

L/P

L/P

L/P

P/R

P/R

P/R

P/R

Week 2 to Week 4

Weekly

L/P

L/P

L/P

P/R

P/R

P/R

P/R

Bi-Monthly

L/P

L/P

L/P

P/R

P/R

P/R

P/R

Monthly

L/P

L/P

L* / P*

P* / R*

P* / R*

P* / R*

P/R

Month 2 and
Month 3
Month 4 Until
System Stoppage

N – No Sampling Performed
L – Sample Collection and Laboratory Analysis
P – Well headspace measurement using a photoionization detector (PID)
R - Recording operation conditions including flow rates, vacuum, temperature, etc.
* - Sample collection, laboratory analysis and system readings will be performed semi-annually
Note – Samples analyzed by EPA Method TO-15
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1 YEAR LIMITED WARRANTY
PLEASE READ THIS WARRANTY CAREFULLY BEFORE USING THE PRODUCT.
THIS LIMITED WARRANTY CONTAINS SENSAPHONE’S STANDARD TERMS AND CONDITIONS.
WHERE PERMITTED BY THE APPLICABLE LAW, BY KEEPING YOUR SENSAPHONE PRODUCT
BEYOND THIRTY (30) DAYS AFTER THE DATE OF DELIVERY, YOU FULLY ACCEPT THE TERMS AND
CONDITIONS SET FORTH IN THIS LIMITED WARRANTY.
IN ADDITION, WHERE PERMITTED BY THE APPLICABLE LAW, YOUR INSTALLATION AND/OR USE
OF THE PRODUCT CONSTITUTES FULL ACCEPTANCE OF THE TERMS AND CONDITIONS OF THIS
LIMITED WARRANTY (HEREINAFTER REFERRED TO AS "LIMITED WARRANTY OR WARRANTY"). IF
YOU DO NOT AGREE TO THE TERMS AND CONDITIONS OF THIS WARRANTY, INCLUDING ANY
LIMITATIONS OF WARRANTY, INDEMNIFICATION TERMS OR LIMITATION OF LIABILITY, THEN YOU
SHOULD NOT USE THE PRODUCT AND SHOULD RETURN IT TO THE SELLER FOR A REFUND OF
THE PURCHASE PRICE. THE LAW MAY VARY BY JURISDICTION AS TO THE APPLICABILITY OF
YOUR INSTALLATION OR USE ACTUALLY CONSTITUTING ACCEPTANCE OF THE TERMS AND
CONDITIONS HEREIN AND AS TO THE APPLICABILITY OF ANY LIMITATION OF WARRANTY,
INDEMNIFICATION TERMS OR LIMITATIONS OF LIABILITY.
1. WARRANTOR: In this Warranty, Warrantor shall mean "Dealer, Distributor, and/or Manufacturer."
2. ELEMENTS OF WARRANTY: This Product is warranted to be free from defects in materials and craftsmanship with only the limitations and exclusions set out below.
3. WARRANTY AND REMEDY: One-Year Warranty — In the event that the Product does not conform to
this warranty at any time during the time of one year from original purchase, warrantor will repair the
defect and return it to you at no charge.
This warranty shall terminate and be of no further effect at the time the product is: (1) damaged by extraneous cause such as fire, water, lightning, etc. or not maintained as reasonable and necessary; or (2)
modified; or (3) improperly installed; or (4) misused; or (5) repaired or serviced by someone other than
Warrantors’ authorized personnel or someone expressly authorized by Warrantor’s to make such service
or repairs; (6) used in a manner or purpose for which the product was not intended; or (7) sold by original
purchaser.
LIMITED WARRANTY, LIMITATION OF DAMAGES AND DISCLAIMER OF LIABILITY FOR DAMAGES:
THE WARRANTOR’S OBLIGATION UNDER THIS WARRANTY IS LIMITED TO REPAIR OR REPLACEMENT OF THE PRODUCT, AT THE WARRANTOR’S OPTION AS TO REPAIR OR REPLACEMENT. IN
NO EVENT SHALL WARRANTORS BE LIABLE OR RESPONSIBLE FOR PAYMENT OF ANY INCIDENTAL, CONSEQUENTIAL, SPECIAL AND/OR PUNITIVE DAMAGES OF ANY KIND, INCLUDING BUT
NOT LIMITED TO ANY LABOR COSTS, PRODUCT COSTS, LOST REVENUE, BUSINESS INTERRUPTION LOSSES, LOST PROFITS, LOSS OF BUSINESS, LOSS OF DATA OR INFORMATION, OR FINANCIAL LOSS, FOR CLAIMS OF ANY NATURE, INCLUDING BUT NOT LIMITED TO CLAIMS IN
CONTRACT, BREACH OF WARRANTY OR TORT, AND WHETHER OR NOT CAUSED BY WARRANTORS’ NEGLIGENCE. IN THE EVENT THAT IT IS DETERMINED IN ANY ADJUDICATION THAT THE
LIMITED WARRANTIES OF REPAIR OR REPLACEMENT ARE INAPPLICABLE, THEN THE PURCHASER’S SOLE REMEDY SHALL BE PAYMENT TO THE PURCHASER OF THE ORIGINAL COST OF THE
PRODUCT, AND IN NO EVENT SHALL WARRANTORS BE LIABLE OR RESPONSIBLE FOR PAYMENT
OF ANY INCIDENTAL, CONSEQUENTIAL, SPECIAL AND/OR PUNITIVE DAMAGES OF ANY KIND,
INCLUDING BUT NOT LIMITED TO ANY LOST REVENUE, BUSINESS INTERRUPTION LOSSES,
LOST PROFITS, LOSS OF BUSINESS, LOSS OF DATA OR INFORMATION, OR FINANCIAL LOSS,
FOR CLAIMS OF ANY NATURE, INCLUDING BUT NOT LIMITED TO CLAIMS IN CONTRACT, BREACH
OF WARRANTY OR TORT, AND WHETHER OR NOT CAUSED BY WARRANTORS’ NEGLIGENCE.
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WITHOUT WAIVING ANY PROVISION IN THIS LIMITED WARRANTY, IF A CIRCUMSTANCE ARISES
WHERE WARRANTORS ARE FOUND TO BE LIABLE FOR ANY LOSS OR DAMAGE ARISING OUT OF
MISTAKES, NEGLIGENCE, OMISSIONS, INTERRUPTIONS, DELAYS, ERRORS OR DEFECTS IN
WARRANTORS’ PRODUCTS OR SERVICES, SUCH LIABILITY SHALL NOT EXCEED THE TOTAL
AMOUNT PAID BY THE CUSTOMER FOR WARRANTORS’ PRODUCT AND SERVICES OR $250.00,
WHICHEVER IS GREATER. YOU HEREBY RELEASE WARRANTORS FROM ANY AND ALL OBLIGATIONS, LIABILITIES AND CLAIMS IN EXCESS OF THIS LIMITATION.
INDEMNIFICATION AND COVENANT NOT TO SUE: YOU WILL INDEMNIFY, DEFEND AND HOLD
HARMLESS WARRANTORS, THEIR OWNERS, DIRECTORS, OFFICERS, EMPLOYEES, AGENTS,
SUPPLIERS OR AFFILIATED COMPANIES, AGAINST ANY AND ALL CLAIMS, DEMANDS OR
ACTIONS BASED UPON ANY LOSSES, LIABILITIES, DAMAGES OR COSTS, INCLUDING BUT NOT
LIMITED TO DAMAGES THAT ARE DIRECT OR INDIRECT, INCIDENTAL, SPECIAL OR CONSEQUENTIAL, AND INCLUDING ATTORNEYS FEES AND LEGAL COSTS, THAT MAY RESULT FROM THE
INSTALLATION, OPERATION, USE OF, OR INABILITY TO USE WARRANTORS’ PRODUCTS AND SERVICES, OR FROM THE FAILURE OF THE WARRANTORS’ SYSTEM TO REPORT A GIVEN EVENT OR
CONDITION, WHETHER OR NOT CAUSED BY WARRANTORS’ NEGLIGENCE.
YOU AGREE TO RELEASE, WAIVE, DISCHARGE AND COVENANT NOT TO SUE WARRANTORS,
THEIR OWNERS, DIRECTORS, OFFICERS, EMPLOYEES, AGENTS, SUPPLIERS OR AFFILIATED
COMPANIES, FOR ANY AND ALL LIABILITIES POTENTIALLY ARISING FROM ANY CLAIM, DEMAND
OR ACTION BASED UPON ANY LOSSES, LIABILITIES, DAMAGES OR COSTS, INCLUDING BUT NOT
LIMITED TO DAMAGES THAT ARE DIRECT OR INDIRECT, INCIDENTAL, SPECIAL OR CONSEQUENTIAL, AND INCLUDING ATTORNEYS FEES AND LEGAL COSTS, THAT MAY RESULT FROM THE
INSTALLATION, OPERATION, USE OF, OR INABILITY TO USE WARRANTORS’ PRODUCTS AND SERVICES, OR FROM THE FAILURE OF THE WARRANTORS’ SYSTEM TO REPORT A GIVEN EVENT OR
CONDITION, WHETHER OR NOT CAUSED BY WARRANTORS’ NEGLIGENCE, EXCEPT AS NECESSARY TO ENFORCE THE EXPRESS TERMS OF THIS LIMITED WARRANTY.
EXCLUSIVE WARRANTY: THE LIMITED WARRANTY OR WARRANTIES DESCRIBED HEREIN CONSTITUTE THE SOLE WARRANTY OR WARRANTIES TO THE PURCHASER. ALL IMPLIED WARRANTIES ARE EXPRESSLY DISCLAIMED, INCLUDING: THE WARRANTY OF MERCHANTABILITY
AND THE WARRANTY OF FITNESS FOR A PARTICULAR USE AND THE WARRANTY OF FITNESS
FOR A PARTICULAR PURPOSE AND THE WARRANTY OF NON-INFRINGEMENT AND/OR ANY WARRANTY ARISING FROM A COURSE OF DEALING, USAGE, OR TRADE PRACTICE.
It must be clear that the Warrantors are not insuring your premises or business or guaranteeing that there
will not be damage to your person or property or business if you use this Product. You should maintain
insurance coverage sufficient to provide compensation for any loss, damage, or expense that may arise in
connection with the use of products or services, even if caused by Warrantors’ negligence. The warrantors assume no liability for installation of the Product and/or interruptions of the service due to strikes,
riots, floods, fire, and/or any cause beyond Seller’s control, further subject to the limitations expressed in
any License Agreement or other Agreement provided by Warrantors to purchaser.
The agreement between the Warrantors and the Purchaser, including but not limited to the terms and
conditions herein shall not be governed by the Convention for the International Sale of Goods. Where
applicable, the Uniform Commercial Code as adopted by the State of Delaware shall apply.
4. PROCEDURE FOR OBTAINING PERFORMANCE OF WARRANTY: In the event that the Product
does not conform to this warranty, the Product should be shipped or delivered freight prepaid to a
Warrantor with evidence of original purchase.
5. LEGAL REMEDIES AND DISCLAIMER: Some jurisdictions may not allow, or may place limits upon,
the exclusion and/or limitation of implied warranties, incidental damages and/or consequential damages
for some types of goods or products sold to consumers and/or the use of indemnification terms. Thus,
the exclusions, indemnification terms and limitations set out above may not apply, or may be limited in
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their application, to you. If the implied warranties can not be excluded, and the applicable law permits limiting the duration of implied warranties, then the implied warranties herein are to be limited to the same
duration as the applicable written warranty or warranties herein. The warranty or warranties herein may
give you specific legal rights that will depend upon the applicable law. You may also have other legal
rights depending upon the law in your jurisdiction.
6. CHOICE OF FORUM AND CHOICE OF LAW: In the event that a dispute arises out of or in connection with this Limited Warranty, then any claims or suits of any kind concerning such disputes shall only
and exclusively be brought in either the Court of Common Pleas of Delaware County, Pennsylvania or the
United States District Court for the Eastern District of Pennsylvania.
Regardless of the place of contracting or performance, this Limited Warranty and all questions relating to
its validity, interpretation, performance and enforcement shall be governed by and construed in accordance with the laws of the State of Delaware, without regard to the principles of conflicts of law.

Effective date 05/01/2004
PHONETICS, INC. d.b.a. SENSAPHONE
901 Tryens Road
Aston, PA 19014
Phone: 610.558.2700 Fax: 610.558.0222
www.sensaphone.com
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Chapter 1: Introduction

CHAPTER 1
INTRODUCTION
The Sensaphone Model 4100 is an electronic watchman. It monitors specific environmental
and operating conditions at your business facility or remote property. The Model 4100 is
equipped with sensors that automatically monitor the following conditions:
AC electrical power—checks for power failure and records the total amount of time the
power was off.
High/low temperature
High sound levels—such as smoke or burglar alarms.
Battery—the condition of its battery back-up.
Dry contact sensors can be wired to the inputs to monitor a variety of conditions including:
Intrusion into premises
Water leaks or floods
Temperature in remote locations
Humidity
Equipment operation
When an alarm condition occurs, the Sensaphone® Model 4100 will call out to 4
user-programmed phone numbers to advise key personnel of the condition. You may also
call in to the unit at any time to obtain a status report. The unit works with either pulse or
touch-tone phone systems. There is an output terminal on the 4100 that can be used in
combination with the FGD-0012 Output Controller to activate an alarm horn or light.
Whenever an alarm condition occurs, the alarm horn/light will be activated.
The Sensaphone Model 4100 has nonvolatile memory. When AC power and the battery
backup fail, the unit will still retain all of its programmed parameters, except for the time,
the security code, and the power-off time accumulator.
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ABOUT THIS MANUAL
This manual describes the features and operation of the Sensaphone model 4100. It provides
explanations, illustrations, and examples to simplify its installation and programming.
Read this manual over at least once and experiment with the examples before starting your
actual programming. If there are any questions or problems that arise upon installation or
operation, please contact:
PHONETICS, INC.
901 Tryens Road
Aston, PA 19014
Phone: 610.558.2700

FAX: 610.558.0222

www.sensaphone.com
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CHAPTER 2
INSTALLATION
This chapter provides information on how to install the Sensaphone Model 4100. Please
read the entire chapter before starting installation.
Within the packaging will be a Warranty Registration Card. Please take the time to fill this
out and mail. The One Year Limited Warranty is explained in the back of this manual.
CAUTION: The Model 4100 is a sensitive electronic device. Do not install the Model
4100 near strong electrostatic, electromagnetic or radioactive fields.

OPERATING ENVIRONMENT
The Model 4100 should be installed and operated in a safe environment. Do not place the
unit where it can be exposed to fumes or corrosive vapors. The vapors may damage the
unit, thus voiding the warranty. The temperature range that the 4100 can operate in is 32° F
to 120° F.

MOUNTING
The Model 4100 is designed to be wall mounted using 4 bolts. Drill holes to mount the
enclosure according to the diagram below (9" apart horizontally; 7" apart vertically):

Figure 1: Wall mount
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POWER SURGE PROTECTION
The Sensaphone 4100 can be damaged by power surges and lightning through the telephone
line and the 110 VAC power supply. Although the Model 4100 has built-in surge protection,
we recommend that additional protection be obtained for the unit and for any electronic
equipment that is attached to your power supply and telephone lines. Power surge protection
is especially important if you live in a lightning-prone area. The ISOTEL Surge Protector
Model IB-4 is available through Phonetics, Inc. See Appendix B.

POWER SUPPLY AND BACKUP BATTERY
The 4100 is provided with an AC power transformer. After mounting the unit, plug the
transformer into any standard 110 VAC outlet. The unit will say “Hello” and state any
present alarms.
The Model 4100 is equipped with a replaceable rechargeable 2.2 Amp-hour gel-cell
electrolyte battery. The battery is recharged whenever the AC transformer is plugged into an
outlet and the battery jumper is installed on terminals 15 and 16 (see below). Complete
recharge will take approximately 48 hours. During that interval, a status report may give the
“Battery Condition Low” alarm message.
BATTERY CONNECTION
A metal jumper is attached to terminal 16 (marked BATTERY) and the screw below it. See
Figure 2A. Remove the metal jumper and attach it to both BATTERY terminal screws
(terminals 15 and 16). (See Figure 2B) This will connect the rechargeable battery to the
4100. When the unit is in operation, this jumper must be connected to terminals 15 and 16
to ensure battery backup during a power failure.

Figure 2A: Battery disconnected

Figure 2B: Battery connected

For storage or shipping purposes, return the jumper to the original position.
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TURNING THE MODEL 4100 ON
The ON and OFF keys on the Model 4100 keypad are used to activate and deactivate the
unit. To turn the unit ON, press the ON key. The system ON light will begin to glow. The
unit will say “Hello,” or beep if it is already on.
When the unit is ON, it is able to receive incoming calls and automatically dial out in the
event of an alarm on one of the monitored conditions. The red light will glow as long as the
unit is on.
When you press OFF, the 4100 will say “Have a good day,” and the system ON light will
stop glowing. All functions are disabled except the battery backup. The batteries will still
discharge if the AC transformer is unplugged from the 110 VAC outlet.
It is not recommended that the unit be turned OFF unless absolutely necessary. (See
“Disconnecting the Model 4100” later in this chapter.) Full power is still consumed by the
unit even though it cannot be programmed or interrogated. Also, the unit cannot dial out
with an alarm.

STRAIN RELIEF
A strain relief clamp is provided in the Model 4100 enclosure to prevent wiring from being
pulled from the circuit board or damaged when passing through the enclosure. To use the
strain relief, thread wires through the clamp and clear rubber bushing. Position the bushing
in the clamp and tighten the screws on either side so that the wiring does not move.
See Figure 2:

Figure 2: Strain relief clamp

PHONE LINE INSTALLATION
The Sensaphone Model 4100 will operate with all standard analog telephone systems that
accept pulse or tone dialing. The Sensaphone Model 4100 cannot be used on an extension
line to dial its own telephone number. Also, it may not be installed on a party line or pay
telephone line.
Certain private telephone systems and public switching equipment may not accept
Sensaphone dialing or may generate an unacceptable ring signal. In those cases, a dedicated
line may be required for the 4100. Consult the supplier of your telephone system if you
encounter problems.
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If you do not have a modular telephone extension at the Model 4100’s location, you must
contact your local telephone company to have one installed (there may be a charge for this
service). If you have four-pin jacks, adapters are available to convert them to the modular
plugs. Contact your local telephone company or electronics parts store.
CAUTION: Never install telephone wiring during a lightning storm. Never install
telephone jacks in wet locations unless the jack is specifically designed for wet
locations. Never touch uninsulated telephone wires or terminals unless the telephone
line has been disconnected at the network interface. Use caution when installing or
modifying telephone lines.
The telephone line is wired to terminal screws 1 and 2 (marked PHONE) and threaded
through the strain relief clamp. To install the telephone line with your phone system, plug
the provided modular telephone jack into any standard RJ11 phone outlet. See Figure 3:

Figure 3: Installing the telephone line

You may also use the 4100 on the same line with a telephone. To do this, simply install a
splitter in your RJ11 phone outlet and plug both the 4100 and the telephone into it. It is not
necessary to hook up a telephone for the Model 4100 to operate.

TEMPERATURE SENSORS
The Model 4100 is provided with one 2.8K Remote Temperature Assembly (25' wire)
pre-wired to the TEMP screw (#11) and COMMON (#10). It is used to monitor
temperature. The Model 4100 evaluates the measurement to see if it exceeds the userprogrammed high and low limits. The temperature reading is also given in the status report.
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THE MICROPHONE
The 4100 is provided with a microphone on a 25' cable to monitor high sound level at your
location. It is pre-wired to screw terminals 13 and 14. The microphone will continuously
listen for a high sound level that increases approximately 10 decibels over the normal sound
level at a frequency of about 1000 Hertz or more. (NOTE: The sensitivity of the
microphone can be changed. See Chapter 4, “Sound Alarm Monitoring Sensitivity.”) If this
sound level exists for 8 consecutive seconds or longer (such as with a smoke alarm or
burglar alarm), the Model 4100 will dial out with an alarm message.
NOTE: The location of the audible alarm in relation to the microphone is extremely
important. Normally, the 4100 and the audible alarm must be in the same room. The
maximum distance can vary considerably depending on the alarm, the acoustics, and the
size of the room.
During an alarm dial out, the microphone allows four 4-second intervals to listen-in to the
Model 4100’s location.
During a call in for a status report, the microphone allows you to listen to on-site sounds for
the user-programmed time interval.

ALERT INPUTS
The Sensaphone Model 4100 can monitor up to 4 dry contact inputs. (The fourth input is
the AUX TEMP terminal. See page 11 for details). Each input connection consists of two
terminal screws. One marked: INPUT 1 (screw #3), INPUT 2 (screw #4), INPUT 3 (screw
#5), or AUX TEMP (screw #12). The other marked: COMMON (screws #6, #10, or #14).
See figure 4:

Figure 4: Alert inputs

An alert input can be used with any normally open (N.O.) or normally closed (N.C.) device.
Open is when there is no contact and closed is when a contact exists. The Model 4100 will
adapt to N.O. or N.C. sensors when the unit’s ID number is programmed (see Chapter
3,“Unit ID Number,” or Chapter 4, “Configure Input Normality”). You must determine what
type of sensor will be connected to each alert input.
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NOTE: Before wiring, you may disable the input to prevent accidentally tripping an
alarm. See Chapter 4, page 25.
After you have selected the sensor, loosen the screw of the alert input and COMMON. Two
wire leads are used to connect any monitoring sensor. Fasten one lead to an input screw and
the other lead to a COMMON. Tighten both screws. (See Figure 6.) If the input was not
disabled, the Model 4100 may recite its “Alert Condition exists” message as you connect the
sensor. If it does, just press any key to stop it. Re-enable the input after wiring. See Figure 6
for a diagram on connecting a sensor to an alert input.

Figure 6: Connecting a sensor to an alert input

Any N.O. or N.C. sensor can be attached to the Model 4100 using 22-gauge wire. The
sensor can be several hundred feet from the unit, as long as the total resistance of the circuit
is not greater than 50 ohms. Use wire appropriate for the application. Do not use sensors,
switches, or relays that supply any voltage or current to the Model 4100.
NOTE: Be aware of where you are placing the wires that lead from the sensors to the unit.
Avoid running the wires near electrical devices that use high voltage or current such as
motors, heavy machinery, etc. This voltage may be inductively coupled into the sensor
wiring and could result in damage to the Sensaphone’s circuitry. Try to place wires at least 6
inches from other electrical wiring or devices.

MULTIPLE SENSORS
The Model 4100 may have more than one sensor connected to the same alert input.
However, the normal condition for each sensor on the same alert input must be identical
(either all N.O. or all N.C.).
To wire more than one normally closed sensor on one input, they must be connected in
series. Connect one lead from the first sensor to the screw of the alert input. Next, take the
other lead from the first sensor and connect it to one lead from the next sensor. Continue
connecting sensors end-to-end until you have connected all of your sensors. Take the second
lead from the last sensor and connect it to a COMMON screw on the Sensaphone. See
Figure 7. Multiple N.C. inputs are typically magnetic reed switches to monitor the security
of windows and doors.
14
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Figure 7: Multiple normally closed sensors

To wire several normally open sensors to one alert input, connect them in parallel. To do
this, take one lead from each sensor and attach it to the input terminal screw. Then, take the
second lead from each sensor and attach each to a COMMON screw. See Figure 8.
Multiple N.O. inputs are typically TEMP°ALERTs to monitor the temperature in several
different locations simultaneously.

Figure 8: Multiple normally open sensors wired in parallel

AUXILIARY TEMPERATURE / ALERT INPUT 4
The auxiliary terminal, marked AUX TEMP (screw #12) on the terminal strip, is a dual
purpose terminal. It can function as either a status-only temperature input, or as a fourth dry
contact input. If the AUX TEMP input is used as a temperature input, it is only used in a
status report and WILL NOT initiate a dial out process. If the AUX TEMP input is used as a
fourth dry contact input, it WILL initiate a dial out process.
To use the terminal as a status-only temperature input, wire one lead of the remote
temperature sensor (FGD-0005) to the AUX TEMP screw and the other lead to a
COMMON. If you use the terminal with a remote temperature sensor, you cannot attach a
dry contact sensor.
To use the AUX TEMP terminal as a fourth dry contact input, wire any N.O. or N.C. dry
contact sensor to it as described in the previous “Alert Inputs” section. The Model 4100 will
adapt to N.O. or N.C. sensors when the unit ID number is programmed. The unit will dialout with the message “Alert condition four exists.” If you use the terminal as a fourth dry
15
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contact, you cannot attach a remote temperature sensor.

OUTDOOR WIRING
When wiring sensors outdoors, DO NOT let your wiring run freely in open air. This will
surely damage your Sensaphone during a lightning storm. Depending on how far your
outdoor wiring must travel, serious consideration should be given to using shielded wire
inside a metal conduit. The shield and conduit should both be connected to earth ground.
This will prevent any lightning induced voltage from damaging your Sensaphone.

WHAT
IS

SET
#

PM

Figure 9: Outdoor Wiring Illustration

DISCONNECTING THE MODEL 4100 (FOR SEASONAL USE OR STORAGE)
If you plan to employ the Sensaphone as a seasonal watchdog (i.e. only during the winter or
summer months), you must disconnect all wires from the unit completely to avoid damage
to the circuitry when the unit is not in use. If the unit is unplugged but left in place with all
the sensors still wired, the wires act as antennae that draw in any stray “electrical noise”
from such devices as fans, blowers, microwaves, etc.
To preserve your unit during the off season, simply remove the sensor wires at the screw
terminals (you may want to mark the wires to avoid confusion during rewiring), unplug the
unit, disconnect the battery jumper, and store in a safe place.
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FCC REQUIREMENTS
PART 68 - The Sensaphone® Model 4100 complies with Part 68 of the FCC rules. On the
inside cover of the unit enclosure there is a label that contains, among other information, the
FCC Registration Number and the Ringer Equivalence Number (REN) for this equipment.
You must, upon request, provide this information to your local telephone company.
The REN is useful to determine the quantity of devices that you may connect to your
telephone line and still have all of those devices ring when your telephone number is called.
In most, but not all areas, the sum of the RENs of all devices connected to one line should
not exceed five (5.0). To be certain of the number of devices that you may connect to your
line, you may want to contact your local telephone company to determine the maximum REN
for your calling area.
This equipment may not be used on coin service provided by the telephone company.
Connection to party lines is subject to state tariffs.
Should the Model 4100 cause harm to the telephone network, the telephone company may
discontinue your service temporarily. If possible, they will notify you in advance. But if
advanced notice is not practical, the telephone company may temporarily discontinue service
without notice and you will be notified as soon as possible. You will be informed of your right
to file a complaint with the FCC. The telephone company may make changes in its facilities,
equipment, operations, or procedures where such action is reasonably required in the
operation of its business and is not inconsistent with the rules and regulations of the FCC that
could affect the proper functioning of your equipment.
If you experience trouble with this equipment, please contact:
PHONETICS, INC.
901 Tryens Road
Aston, PA 19014
610.558.2700
Fax: 610.558.0222
for information on obtaining service or repairs. The telephone company may ask that you
disconnect this equipment from the network until the problem has been corrected or until you
are sure that the equipment is not malfunctioning.
PART 15 - This equipment has been tested and found to comply with the limits for a Class B
digital device, pursuant to Part 15 of the FCC Rules. These limits are designed to provide
reasonable protection against harmful interference when the equipment is operated in a
commercial environment. This equipment generates, uses and can radiate radio frequency
energy and if not installed and used in accordance with the instruction manual, may cause
harmful interference to radio communications. Operation of this equipment in a residential
area is likely to cause harmful interference in which case the user will be required to correct
the interference at his own expense.
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CANADIAN DEPARTMENT OF COMMUNICATIONS STATEMENT
Notice: The Canadian Department of Communications label identifies certified
equipment.
This certification means that the equipment meets certain
telecommunications network protective operational and safety requirements. The
Department does not guarantee the equipment will operate to the user’s satisfaction.
Before installing this equipment, users should ensure that it is permissible to be
connected to the facilities of the local telecommunications company. The equipment
must also be installed using an acceptable method of connection. In some cases, the
company’s inside wiring associated with a single line individual service may be
extended by means of a certified connector assembly (telephone extension cord).
The customer should be aware that compliance with the above conditions may not
prevent degradation of service in some situations.
Repairs to certified equipment should be made by an authorized Canadian
maintenance facility designated by the supplier. Any repairs or alterations made by
the user to this equipment, or equipment malfunctions, may give the
telecommunications company cause to request the user to disconnect the
equipment.
Users should ensure for their own protection that the electrical ground connections of
the power utility, telephone lines and internal metallic water pipe system, if present,
are connected together. This precaution may be particularly important in rural areas.
CAUTION: Users should not attempt to make such connections themselves, but
should contact the appropriate electric inspection authority, or electrician, as
appropriate.
The Load Number (LN) assigned to each terminal device denotes the percentage of
the total load to be connected to a telephone loop which is used by the device to
prevent overloading. The termination on a loop may consist of any combination of
devices subject only to the requirement that the total of the Load Number of all the
devices does not exceed 100.
The Load Number for the Sensaphone 4100 is 72.
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CHAPTER 3
COMMUNICATIONS PROGRAMMING
This chapter explains the keyboard functions for the communications operations for the
Model 4100. This includes programming, interrogation, and/or resetting of:
Dial-out telephone numbers
Special dialing
Tone or pulse dialing
Rings until answer & Telephone Answering Device compatibility
Listen-in time
Security code
Unit ID number
Local voice mute
Pre-programmed communications features:
Call delay time
Intercall delay time
Voice repetitions
Maximum number of calls
All programming is done using the local keypad. Below is a representation of the Model
4100 keypad.

Model 4100 keypad

DIAL-OUT TELEPHONE NUMBERS
The Sensaphone Model 4100 can store up to 4 phone numbers, 32 digits each. These are the
numbers that will be called during an alarm dialout. The numbers are dialed sequentially 1
through 4. Therefore, program the first number you want called as Phone #1, the second one
as Phone #2, and so on.
A pause, pound, or asterisk can be added to the phone number to access different phone or
beeper systems. See “Special Dialing” in this chapter for further explanation.
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IMPORTANT: It is recommended that you do not program the Sensaphone Model
4100 to dial out to telephone numbers that will be answered by an answering machine.
Such alarms will not be acknowledged and the unit will continue to dial indefinitely.
Instruct key people at each telephone number about the Model 4100 and about what actions
they should take if called with an alarm. If necessary, instruct switchboard operators to
handle alarm and acknowledgment calls. Do not have the alarm call answered by a person
who is unable to acknowledge the alarm or to take prompt, effective action to deal with the
situation. If appropriate, conduct periodic drills to familiarize personnel with the operation
of the unit.
In some areas, municipal services (i.e. police, fire, medical) will not respond to automatic
voice messages. Check with your local municipal services.
To program a dialout Phone number:
1. Press the SET key
2. Press a number key (1-4) of the Phone number you want to set
3. Enter the phone number using the number keys
The Model 4100 will recite the numbers as you press them.
4. Press ENTER. The 4100 will say “Enter.”
(phone number)
To interrogate a dialout Phone number:
1. Press the WHAT IS key
2. Press the number key (1-4) of the Phone number you want to play back
The Model 4100 will recite the programmed phone number. If there is no
number programmed, the 4100 will say “No number.”

NOTE: This command also indicates whether the input (1-4) is enabled or disabled. If
the 4100 says “Off ” before reciting the phone number, it means that the input has been
disabled. See Chapter 4, “Enable/Disable Inputs.”
To erase a Phone number:
1. Press the SET key
2. Press the number key (1-4) of the Phone number you want to erase
3. Press ENTER. The 4100 will say “Enter.”
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TONE OR PULSE DIALING
The Sensaphone will normally dial out to a Phone number using pulse. However, you can
switch to Touch-Tone™ by inserting TONE as the first digit of the Phone number.
To set a TONE-dialed Phone number:
1. Press the SET key
2. Press the number key (1-4) of the Phone number you want to set
3. Press the TONE key
The 4100 will beep.
4. Enter the digits of the Phone number using the number keys
The 4100 will recite the digits as you press them.
5. Press ENTER. The 4100 will say “Enter.”
(phone number)
When you interrogate, the tone will be represented by a beep at the beginning of the Phone
number. NOTE: TONE is counted as one digit toward the total 32 digits allowed.

SPECIAL DIALING
The Model 4100 has provisions for special dialing sequences. There are three keys that
represent special functions when used within a Phone number. The PAUSE key represents a
4-second pause in dialing. It is used mainly when you must first dial an access number, such
as 9, to reach an outside line. The SET key represents the pound (#) tone and the WHAT IS
key represents the asterisk (*) tone. A pound or asterisk tone may be required when calling
some phone or beeper systems.
To incorporate a PAUSE:
1. Press the SET key
2. Press the number key (1-4) of the Phone number
3. Press the TONE key (if applicable)
The 4100 will beep.
4. Enter the access digit (i.e. 9)
The 4100 will recite the digit.
5. Press the PAUSE key
The 4100 will beep.
6. Enter the Phone number using the number keys
The 4100 will recite the digits as you press them.
7. Press ENTER. The 4100 will say “Enter.”
(access number)

(phone number)
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To incorporate a pound or asterisk tone:
1. Press the SET key
2. Press the number key (1-4) of the Phone number
3. Press the TONE key (if applicable)
The 4100 will beep.
4. Enter the Phone number using the number keys
The 4100 will recite the digits as you press them.
4.1. Position the pound or asterisk tone within the Phone number where required
by pressing the SET or WHAT IS key. The 4100 will beep.
4.2. Enter the remaining digits of the Phone numbers (if any).
5. Press ENTER. The 4100 will say “Enter.”
(phone number)

or

(remaining number)

NOTE: Each pause, pound (#) or asterisk (*) tone is counted as one digit toward the
total of 32 digits allowed.
Below is an example of a dialout phone number calling to a beeper. Note that more than one
pause may be needed. It is advisable to test a phone number dialing to a beeper more than
once.
Beeper example:
(phone number)

(Sensaphone's phone
number 4-digit code)

RINGS UNTIL ANSWER & TAD COMPATIBILITY
The rings until answer is the number of rings that must occur before the Model 4100
answers the phone when you call in for a status report. This value can be from 1 to 79. The
default value is 4.
To program rings until answer:
1. Press the SET key
2. Press the RINGS key
3. Using the number keys, enter a value
The 4100 will recite the digits as you press them
4. Press ENTER. The 4100 will say “Enter.”
(enter value)
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TAD Compatibility stands for Telephone Answering Device Compatibility. This means that
the Model 4100 can be used on the same telephone line with telephone answering devices,
such as answering machines and modems. In normal operation (see NOTE below), when
your phone is called, the answering machine will always answer first and take a message.
The TAD feature provides a method for you to bypass the answering machine and access the
4100 when you call in for a status report. This feature is used in conjunction with RINGS
UNTIL ANSWER.
To use TAD:
1. Program the rings until answer (see above) to a greater number than the rings
until answer on your answering device. For example, 4100 rings = 5,
device rings = 3.
2. Press the SENSOR ON/OFF key
3. Press the TAD key
The 4100 will say “On.” (If the 4100 says “Off,” repeat steps 2 and 3.)
4. Using the above example, when you call in, let the phone ring twice and then
hang up. The 4100 recognizes that a call was made and activates a 3-minute
internal timer. This allows you 3 minutes to call back and get the unit instead
of the answering machine.
5. Call back within 3 minutes. The 4100 will override the answering device on
the callback and answer the phone on the first ring.

NOTE: When you are calling the unit back to acknowledge an alarm and the TAD is
enabled, the Sensaphone will answer on the first ring. See Chapter 5, “Alarm
Acknowledgement..”
To interrogate rings until answer and TAD:
1. Press the WHAT IS key
2. Press the RINGS/TAD key
If TAD is enabled, the 4100 will simply recite the rings until answer value.
(Above example: “Five.”) If TAD is disabled, the 4100 will say “Off ” and then
recite the rings until answer value. (Above example: “Off. Five.”)

LISTEN-IN TIME
The listen-in time is the amount of time you can listen to sounds at the unit site during a
status call in. The programmable range is 1 to 199 seconds. The default value is 10 seconds.
NOTE: The microphone is also used to monitor high sound level. See Chapter 4, “High
Sound Alarm Enable/Disable.”
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To program the listen-in time:
1. Press the SET key
2. Press the SOUND key
3. Using the number keys, enter the seconds
The 4100 will recite the numbers as you press them.
4. Press ENTER
The 4100 will say “Enter.”
(enter seconds)

To interrogate:
1. Press the WHAT IS key
2. Press the SOUND key
If the High Sound Alarm is ON (see page 30), the 4100 will recite the listen
time in seconds programmed. If the High Sound Alarm is OFF, the 4100 will
say “Off,” and then will recite the time in seconds programmed.

THE SECURITY CODE
The security code is a 4-digit number that you may program to prevent unauthorized access
to the Model 4100’s programming. Locally, when the security code is employed, it will lock
the keyboard, not allowing the programmed parameters to be changed or the unit to be
turned off. You may only interrogate the unit using the WHAT IS key. You must unlock the
keyboard to program the unit.
To program the security code:
1. Press the SET key
2. Press the KEY button
The 4100 will say “Enter security code.”
3. Using the number keys, enter up to 4 digits
The 4100 will recite the digits as they are pressed.
4. Press ENTER
The 4100 will say “Enter.”
(enter security code)

The keyboard is now locked. Anyone who tries to alter the programming will receive the
message: “Error two.”
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NOTE: Unauthorized personnel are prevented from changing any of the Model 4100's
programming. However, they are not stopped from using WHAT IS to find out any
information. Additional protection may be necessary.
To unlock the keyboard:
1. Press the WHAT IS key
2. Press the KEY button
The 4100 will say “Enter security code.”
3. Using the number keys, enter the digits of the programmed code
The 4100 will recite the digits as they are pressed.
4. Press ENTER
If the correct code is entered, the 4100 will say “OK.” If the wrong code is
entered, the 4100 will say “Error two.”
(enter security code)

THE UNIT ID NUMBER
The Model 4100 unit ID number can be up to 32 digits long. It is usually the telephone
number where the unit is installed. The ID should be programmed AFTER all the sensors
are wired to the unit in their normal state. Programming the ID number establishes the
normal condition of the alert input in the Model 4100’s memory.
To program the ID number:
1. Press the SET key
2. Press the ID# key
3. Using the number keys, enter up to 32 digits for the ID number
The 4100 will recite the digits as they are pressed.
4. Press ENTER
The 4100 will say “Enter.”
(enter number)

To interrogate:
1. Press the WHAT IS key
2. Press the ID# key
The 4100 will say “This is telephone number,” then recite the ID number and provide
a status report. (See Chapter 5, “Status Report,” for more information.)
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To delete the ID number:
1. Press the SET key
2. Press the ID# key
3. Press ENTER
The 4100 will say “Enter.” When interrogating the ID number, the 4100 will
say “no number.”

LOCAL VOICE MUTE
When the Model 4100 dials out with an alarm, it recites the alarm message over the phone
and at the monitor site. The local voice mute command is programmed within the ID
number. It allows you to mute the voice at the monitor site during alarm dialouts and status
call-ins.
To locally mute the Model 4100:
1. Press the SET key
2. Press the ID# key
3. Press the MUTE key
The 4100 will beep.
3. Using the number keys, enter up to 32 digits for the ID number
The 4100 will recite the digits as they are pressed.
4. Press ENTER. The 4100 will say “Enter.”
(enter number)

When you interrogate the ID number, the 4100 will say “Hello, this is telephone number,”
and then beep to indicate that the mute is programmed. It will then continue with the rest of
the status report.

TIME
The Model 4100 has a built-in clock. The power-up time is 12 AM. The clock will keep
time from 12 AM until you program the current time. It will then keep time from your
programmed time. If the AC power fails, the clock will continue to keep time until the
battery backup fails. It will then reset to 12 AM when power is restored. An incorrect time
is a good indication that the power has failed and the battery has been expended.
To program the time:
1. Press the SET key
2. Press the TIME key
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3. Using the number keys, enter the correct time
The 4100 will recite the digits as they are pressed.
4. If the time is AM, press the AM key
The 4100 will beep.
4.1 Then press ENTER. The 4100 will say “Enter.”
5. If the time is PM, just press ENTER/PM.
(enter number) [

]

To interrogate the time:
1. Press the WHAT IS key
2. Press the TIME key
The 4100 will recite the time.

PRE-PROGRAMMED COMMUNICATIONS FEATURES
The following communications features are pre-programmed at the factory. The values
cannot be reprogrammed by the user.
CALL DELAY TIME—The call delay time is the length of time that the Model 4100 will wait
after an alarm is recognized before it starts the dialout sequence. The Model 4100 will wait
30 seconds after an alarm condition exists before it makes a phone call. This time is only for
the first call.
INTERCALL DELAY TIME—If the alarm is not acknowledged on the first call, the intercall
delay time is the amount of time that the Model 4100 waits before dialing the next Phone
number. The Model 4100 waits 1 minute before dialing the next Phone number in the
sequence if the alarm is not acknowledged.
VOICE REPETITIONS—The voice repetitions is how many times the Model 4100 will
repeat the alarm message per phone call when it dials out. The Model 4100 will recite the
alarm message 4 times per phone call.
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CHAPTER 4
ALARM PROGRAMMING
This chapter explains the monitoring capabilities and keyboard commands to program the
monitoring functions of the Model 4100. This includes:
Enable/disable inputs
Input recognition time
Configure input normality (The ID Number)
Enable/disable temperature input
Temperature limits
AC power monitoring enable/disable
AC power recognition time
High sound monitoring
Disable high sound alarm
De-sensitize sound monitoring

ENABLE/DISABLE INPUTS
This function allows you to enable or disable an input (1-3, AUX TEMP) from dialing out
during an alarm. An enabled input will respond to an alarm and allow dialout. A disabled
input will not initiate a dialout. This command is useful while you are wiring your inputs
(see pages 9-10), or at any other time you would like the alarms to be ignored. The default
setting for all inputs is enabled (on).
To enable/disable inputs:
1. Press the SENSOR ON/OFF key
2. Press the number of the input to enable/disable (1, 2, 3, or 4 for AUX TEMP)
The unit will say “Off ” to indicate disabled or “On” to indicate enabled.
3. Repeat key sequence to change

To interrogate:
1. Press the WHAT IS key
2. Press the number of the input (1-4)
If the input is enabled, the 4100 will recite the Phone number programmed for that
digit. If it is disabled, the unit will say “Off ” and then recite the Phone number.
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CONFIGURE INPUT NORMALITY
Inputs must be configured as normally open or normally closed. The default for all inputs is
open. See Chapter 2, “Alert Inputs,” for further explanation on wiring inputs. It is useful to
disable inputs prior to wiring to prevent an alarm dialout. After this is done, the Model 4100
must initialize the inputs as normal. Do this by programming the unit’s ID number. When
the ID number is set, the Model 4100 looks at the 4 inputs and establishes the present
open/closed state as normal. Any change from that is an alarm. The ID number is also
(usually) the unit phone number. This number is recited during a status report and alarm
dialout report.
To set the status of the inputs as normal:
1. Disable the input
2. Wire the input
3. Program the ID#
4. Enable the input.
The inputs are now considered normal. If a normally closed input becomes open, an alarm
will occur. If a normally open input becomes closed, an alarm will occur.
Interrogating the ID number:
1. Press the WHAT IS key
2. Press the ID# key
The Model 4100 will say “Hello, this is ...” followed by a recitation of the
programmed ID number and a status report.

See Chapter 5, page 34 for a more detailed description of the status report.
INPUT RECOGNITION TIME—The input recognition time is the length of time an input
must have an alarm continuously before the Model 4100 will recognize the condition. If an
alarm exists and then clears within the recognition time, it is never considered an alarm.
Inputs 1, 2, and 3 have a recognition time of 200 milliseconds. If the alarm exists for 200
milliseconds, the Model 4100 will recognize it as an alarm and initiate a dialout. The
recognition time for the AUX TEMP/input 4 is 3 seconds.

TEMPERATURE LIMITS
The temperature limits are the high and low readings at the temperature sensor that will
cause the Model 4100 to dial out with an alarm message. The range of the temperature input
to measure temperature is -20° F to 150° F.
To program the high temperature limit:
1. Press the SET key
2. Press the HIGH TEMP key
The 4100 will say “Enter high temperature limit.”
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3. Using the number keys, enter the value for the high temperature limit
The 4100 will recite the digits as they are pressed.
4. Press ENTER. The 4100 will say “Enter.”
(enter value)

To program the low temperature limit:
1. Press the SET key
2. Press the LOW TEMP key
The 4100 will say “Enter low temperature limit.”
3. Using the number keys, enter the value for the low temperature limit
The 4100 will recite the digits as they are pressed.
4. Press ENTER. The 4100 will say “Enter.”
(enter value)

NOTE: Do not set the limits too close the normal room temperature. Minor changes in
temperature would cause frequent and unnecessary alarm dialouts.
To interrogate the temperature limits:
1. Press the WHAT IS key
2. Press the HIGH TEMP key to check the high temperature limit. Press the LOW
TEMP key to check the low temperature limit.
If the high or low temperature alarm is enabled (see below), the 4100 will recite the
programmed limit in degrees. If the high or low temperature alarm is disabled, the 4100 will
say “Off ” and then recite the programmed limit in degrees.
(or)

ENABLE/DISABLE TEMPERATURE INPUTS
This feature allows you to enable or disable the dialout for the high and low temperature
alarms. When a high or low temperature alarm is enabled, it will cause a dialout for an
alarm. When a high or low temperature alarm is disabled, it will not cause a dialout. The
default is enabled (on).
To enable/disable the high temperature alarm:
1. Press the SENSOR ON/OFF key
2. Press the HIGH TEMP key
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The 4100 will say “Off ” to indicate that the high temperature alarm is disabled, or
“On” to indicate that it is enabled.
3. Repeat key sequence to change

To enable/disable the low temperature alarm:
1. Press the SENSOR ON/OFF key
2. Press the LOW TEMP key
The 4100 will say “Off ” to indicate that the high temperature alarm is disabled, or
“On” to indicate that it is enabled.
3. Repeat key sequence to change

To interrogate:
1. Press the WHAT IS key
2. Press the HIGH TEMP key to check the high temperature alarm. Press the LOW
TEMP key to check the low temperature alarm.
If the high or low temperature alarm is enabled, the 4100 will recite the programmed limit
in degrees (see Temperature Limits above). If the high or low temperature alarm is disabled,
the 4100 will say “Off ” and then recite the programmed limit in degrees.
(or)

AC POWER MONITORING ENABLE / DISABLE
The Model 4100 monitors AC power failure. This command enables or disables the power
failure detection feature. When enabled, the Model 4100 will monitor power and dial out if
a valid failure occurs (see AC POWER RECOGNITION TIME below). When disabled, the
Model 4100 will not dial out for a power failure alarm. The default setting is enabled (on).
To enable/disable the AC power failure alarm:
1. Press the SENSOR ON/OFF key
2. Press the ELECT key
The 4100 will say “Off ” to indicate that the power alarm is disabled, or the 4100 will
say “On” to indicate that the power alarm is enabled.
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3. Repeat key sequence to change.

To interrogate:
1. Press the WHAT IS key
2. Press the ELECT key
If the power alarm is enabled, the 4100 will simply recite the programmed power
recognition time (see below). If the power alarm is disabled, the 4100 will say “Off ” and
then recite the programmed recognition time.

AC POWER FAILURE RECOGNITION TIME
The power recognition time is the length of time that a power failure must exist
continuously before the Model 4100 will recognize it as an actual alarm and start the dialout
sequence. The default setting is 100 seconds. You may program the power recognition time
from 1 to 199 seconds.
To program the power recognition time:
1. Press the SET key
2. Press the ELECT key
3. Using the number keys, enter the number of seconds
The Model 4100 will recite the digits as they are pressed
4. Press ENTER
The Model 4100 will say “Enter.”
(enter seconds)

To interrogate:
1. Press the WHAT IS key
2. Press the ELECT key
If the power alarm is enabled (see AC Power Monitoring), the 4100 will recite the
programmed power recognition time. If the power alarm is disabled, the 4100 will say
“Off ” and then recite the programmed power recognition time.
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POWER-OFF TIME ACCUMULATOR
Each time the AC power fails, the Sensaphone accumulates the time in its memory. It then
will state the total amount of time that the power has failed in its status report. The off-time
accumulator will calculate the length of power failure for 255 minutes and 59 seconds. After
that, the unit will reset to 0. If the AC power and the battery back-up fail, the accumulator
will reset to 0. To manually reset the power-off time, press OFF, and then ON.

HIGH SOUND ALARM ENABLE / DISABLE
The Model 4100 monitors sound through the built-in microphone. When the current sound
level suddenly exceeds the normal sound level, the high sound alarm causes the Model 4100
to dial out. The increased sound level must exist for at least eight seconds. The default for
the high sound alarm is enabled (on). The microphone is also used to listen in to on-site
sounds. See Chapter 3, “Listen-In Time,” for settings.
NOTE: Disabling the sound alarm does not affect listen-in capability.
To enable/disable the high sound alarm:
1. Press the SENSOR ON/OFF key
2. Press the SOUND key
The 4100 will say “Off ” to indicate disabled. The 4100 will say “On” to indicate
enabled.
3. Repeat key sequence to change.

To interrogate:
1. Press the WHAT IS key
2. Press the SOUND key
If the high sound alarm is enabled, the 4100 will recite the listen-in time programmed. If
the high sound alarm is disabled, the 4100 will say “Off ” and then will recite the listen-in
time programmed.

SOUND ALARM MONITORING SENSITIVITY
This command allows you to change the sensitivity of the sound monitoring feature. This is
useful to desensitize the Model 4100 if it is installed in an area with a relatively high sound
level, or where loud noises occur but are not associated with an alarm. Also, this feature
allows you to increase sensitivity in situations where you want to monitor lower sound
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levels. The sensitivity range for sound alarm monitoring is 0 to 62 and is changed in
increments of 2. The value 2 makes the microphone the MOST sensitive to sound changes.
(NOTE: The value 0 is invalid.) The value 62 makes the microphone the LEAST sensitive
to sound. The default value is 8.
To increment the sound alarm sensitivity by 2:
1. Press the SENSOR ON/OFF key
2. Press the ID# key
The 4100 will recite a number value. When the value reaches 62, the next value is set
to 0. NOTE: Do not use 0. Set to the value 2.
3. Repeat key sequence to change.

There is no interrogation command for this parameter.
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CHAPTER 5
CALL-IN COMMANDS
The following two functions are call-in commands. This means that to utilize them you
must call the Model 4100 to execute the command. These features are: alarm
acknowledgment and the status report. You may use either a pulse (rotary) or touch-tone
phone.

ALARM ACKNOWLEDGMENT
When the Model 4100 dials out with an alarm message, it will request acknowledgment
before hanging up. Acknowledgment indicates to the unit that the alarm message has been
received. Upon acknowledgment, the Model 4100 will cease the dialout sequence.
There are three ways that an alarm can be acknowledged: locally, by touch-tone phone, or
by callback acknowledgment.
1. Local acknowledgment: To acknowledge an alarm locally, press any key on the
keypad. Avoid pressing the OFF key because that will disable the unit.
2. Touch-tone acknowledgment: This method can only be used on a touch-tone
telephone. At the end of the alarm dialout message, the Model 4100 says “Indicate
you have received warning message ...” You have 5 seconds to enter the code “555.”
To do this, press the number key 5 on the touch-tone phone keypad three times. The Model
4100 will say: “Warning message received by telephone number (last number dialed).” The
unit will then hang up and stop the dialout sequence.
If you enter the wrong code or did not enter it within 5 seconds, the 4100 will say: “Dial
telephone number (programmed unit phone number) within 60 seconds.” The 4100 will
hang up. The alarm will not be acknowledged. You have 60 seconds to call the unit back to
acknowledge the alarm. Hang up, get a dial tone and dial the 4100’s phone number.
3. Callback acknowledgment: This feature allows you to call in to the Model 4100 from
a touch-tone or pulse phone to acknowledge the alarm.
To use callback acknowledgment, call the unit back within 60 seconds after receiving the
alarm call. If you have TAD enabled (see Chapter 3, “Rings Until Answer & TAD
Compatibility”), the Model 4100 will answer the phone on the first ring before the
answering device. If TAD is disabled, the phone must ring 10 times. This is a precaution
against a random alarm acknowledgment. When the 4100 answers the callback, it will give a
status report, then say “Warning message received by ...” and recite the telephone number
that it last dialed. It will stop the dialout sequence for this alarm.
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STATUS REPORT
The status report feature allows you to call in to the Model 4100 and check the temperature,
alarm and power status. The unit will answer after the programmed rings until answer. If
any alarm conditions exist, the alarm message will be recited. You can also listen in to
on-site sounds.
The following is an example of what the unit will recite during a status report:
Hello
This is telephone number 555-1234 (User-programmed unit phone number)
The time is 12:15 PM (Current time)
Alert condition OK (Alarm status. Other responses: 1 EXISTS, 2 EXISTS, 3 EXISTS, 4
EXISTS)
The temperature is 70 degrees (Current temperature)
OK (Temperature alarm condition. Other responses: The temperature is high/low.)
Two (Says this only if a remote temperature sensor is attached to the AUX TEMP
input.)
The temperature is 70 degrees (Says this only if a remote temperature sensor is
attached to the AUX TEMP input.)
The electricity is ON (Power status. Other response: OFF)
Battery condition OK (Backup battery condition. Other responses: Battery condition
low, replace battery.)
Sound level OK (Sound level status. Other response: HIGH)
NO NUMBER (Says this only if no dialout phone numbers have been programmed.)
Listen to the sound level for 10 seconds (User-programmed listen-in time)
The Model 4100 repeats the status report once more and then hangs up.
Have a good day.
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CHAPTER 6
THE OUTPUT
The Model 4100 has one TTL, low current signal output. It is used to control a relay device
such as a horn or light and is primarily to be used for additional local indication or warning.
The output can sink a maximum of 10 mA and source a maximum of 1 mA.
When the Model 4100 begins the dialout alarm sequence, the output will be switched ON.
When the alarm is acknowledged, the output is switched OFF. We recommend that you use
the Ouptut Controller (FGD-0012) that was specifically designed for use with the Model
4100. The Output Controller provides one dry contact output and a manual override switch
for the output signal and LED status. See Appendix B for accessory information.

WIRING THE OUTPUT CONTROLLER
To wire the Output Controller to the 4100:
1. Wire OUT on the Output Controller side terminal block to the OUTPUT terminal
(screw #9) on the 4100.
2. Wire G to COMMON (screw #10).
3. Wire 12VDC to the BATTERY terminals (screws #15 and #16).

WIRING AN OUTPUT DEVICE TO THE OUTPUT CONTROLLER
An output device can be wired to the Output Controller as either normally open or
normally closed. Wire a normally open device to the Output Controller terminals 1 and 2.
Wire a normally closed device to the Output Controller terminals 1 and 3. The relay can
switch up to 2 A at 30 VDC or 1 A at 110 VAC. Two examples follow.
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CHAPTER 7
PROGRAMMING SUMMARY
After the Model 4100 has been completely installed, you are ready to begin programming
the unit. The following is a recommended sequence for the programming commands. Refer
to the programming chapters 3 and 4 for explanation on how to use each command. This
section is intended to help you understand the commands and organize your programming.

MONITORING FUNCTIONS
1. Disable inputs 1-3, 4 (AUX TEMP). This action will allow you to wire the dry
contact inputs without tripping an alarm dialout.
2. Wire inputs 1-4. See INSTALLATION.
3. Configure inputs as normally opened or normally closed. This command determines
what will be the normal or alarm state for each input 1-4. When you set the ID
number, the present open/closed state of your sensors will be considered normal.
For example, if you have input 1 wired as a closed input, setting the ID number will
make it normally closed. If the input is opened, an alarm will result.
4. Enable inputs 1-4. The inputs are now operational and monitoring chosen conditions.
5. Disable high/low temperature inputs. This will allow you to set limits without
causing an alarm dialout.
6. Set high and low temperature limits. Be careful not to set the temperature limits too
close to normal room temperature to avoid dialouts for minor/temporary changes in
temperature.
7. Enable temperature inputs. The temperature inputs are now operational.
8. Enable or disable AC power monitoring. The Model 4100 is capable of monitoring
AC power failure. This feature is built-in, no external wiring is required. You can
enable or disable the power detection. When enabled, the Model 4100 will dial out for
a power failure. When disabled, the 4100 will not dial out if a power failure occurs.
9. Power recognition time. This is the length of time a power failure must exist before
the 4100 considers it an alarm.
10. Enable or disable high sound level alarm. The Model 4100 monitors sound through
the built-in microphone. When the current sound level suddenly exceeds the normal
sound level, the high sound alarm causes the Model 4100 to dial out. When disabled,
the 4100 will not dial out for high sound.
11. Sensitize/desensitize sound monitoring. This command allows you to make the micro
phone more sensitive or less sensitive to sound at the unit location. This helps to
eliminate false sound alarms if the sound level is normally high.
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COMMUNICATIONS FUNCTIONS
The Model 4100 is now prepared for alarm monitoring. Next, you must program your
phone numbers and related dialing specifications.
1. Dialout telephone numbers. The Model 4100 can dial up to 4 phone numbers,
32 digits each. These phone numbers are dialed sequentially, so program the first
number you want called as Phone #1, the second as Phone #2, etc.
2. Tone or pulse dialing. The Model 4100’s phone numbers can be dialed out in either
Tone or pulse. This feature is programmed directly into your dialout Phone numbers.
3. Special dialing. The 4100 is capable of dialing out to some special phone and beeper
systems that require pound (#) or asterisk (*) tones as part of the phone number.
Remember that each # or * counts as one digit toward the total of 32 digits.
4. Rings until answer. This parameter determines how many times the 4100 will allow
the phone to ring before answering. For example, if you set this to 4, the 4100 will
wait 4 rings and then answer when you call in. This feature is also used in
conjunction with the Telephone Answering Device (TAD) compatibility.
5. TAD compatibility. The Model 4100 can operate on the same phone line as other
telephone answering devices such as a modem or answering machine. Enable this
feature only if an answering device in on the same phone line as the 4100.
See pages 18 -19 for more information.
6. The unit ID number. This 32-digit number should be programmed as the unit phone
number. Programming this number also establishes the normal condition of the alert
inputs.
7. Local voice mute. This parameter allows you to mute the local voice when the Model
4100 dials out for an alarm or is called for a status report. When the mute is on, the
dialout alarm messages and call-in status messages will not be heard at the monitor
site. When the mute is off, the Model 4100 will repeat the message locally as well as
over the phone.
8. Time. This command allows you to set the 4100’s built-in clock.
9. Listen-in time. The Model 4100 allows you to listen in to sounds at the monitor site
through its built-in microphone when you call in for a status report. This parameter
allows you to determine the amount of time for sound monitoring.
10. Security code. You may program a 4-digit security code to prevent unauthorized
access to the 4100’s programming. The security code locks the keyboard for
programming but allows interrogation.
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CHAPTER 8
OPERATION
After installation and programming have been completed, the Model 4100 is fully
operational. This chapter explains the sequence of events that occur during an alarm dialout
to illustrate how the Model 4100 operates. Part One outlines the basic dialout sequence.
Part Two provides a sample programming strategy and details how the 4100 responds in
common monitoring applications.

PART ONE: THE ALARM DIALOUT SEQUENCE
There are 3 stages to a complete alarm event: 1) Alarm Recognition, 2) Dialout,
3) Acknowledgment. Note that not all alarm conditions that are sensed by your sensors will
go through each stage. For example, some may not meet the recognition time. Others may
be acknowledged locally before dialout is started. Refer to Part Two of this chapter for
detailed examples.
Alarm Recognition:
1. A sensor wired to one of the alert inputs (1-3, or AUX TEMP if used as a 4th dry
contact), or one of the built-in sensors (high/low temperature, sound, AC power)
detects an alarm condition.
2. The condition must last long enough to meet the recognition time. (NOTE: AC
power is programmable from 1 to 199 seconds. Inputs 1, 2, and 3 are preprogrammed
to recognize an alarm at 200 milliseconds. The AUX TEMP/Input 4 is
preprogrammed to recognize after 3 seconds.)
3. If the condition lasts the recognition time, the 4100 considers it a valid alarm and
begins the dialout alarm sequence. Go to Dialout.
4. If the condition does not last the recognition time, the 4100 will not consider it a valid
alarm. The 4100 will not dial out.
Dialout:
1. The 4100 waits 30 seconds (30-second call delay time on first call only. Waits 60
seconds between subsequent calls) after the alarm is recognized before dialing
Phone #1. During this time (if local voice mute is OFF), the 4100 will recite an alarm
message locally to indicate which input is in alarm. If on-site personnel acknowledge
the alarm within the first 30 seconds, the unit will not dial out.
2. The 4100 dials Phone #1. Immediately, it will begin reciting its dialout alarm
message. It repeats the message four times. After the fourth recitation, the unit
requests acknowledgment.
NOTE: The 4100 DOES NOT wait until the phone is answered to begin repeating its
alarm message. It is reciting its message when the line is busy, while the phone is still
ringing, or when the call is not answered. If you do not answer the phone until a later
ring, it is possible for you to miss hearing the alarm message. Also, if you have an
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answering machine, the 4100 will be talking during your outgoing message, so you will
not get the full alarm message when the machine begins to record incoming messages.
Below is an example of what the 4100 says during an alarm call:
“Hello, this is telephone number 555-5674. Alert condition one exists.
(4-second listen in time)
Hello, this is telephone number 555-5674. Alert condition one exists.
(4-second listen in time)
Hello, this is telephone number 555-5674. Alert condition one exists.
(4-second listen in time)
Hello, this is telephone number 555-5674. Alert condition one exists.
(4-second listen in time)
Hello, this is telephone number 555-5674.
Indicate you have received warning message.”
Acknowledgment:
1. The 4100 will wait 5 seconds for the touch-tone acknowledgment code “555” to be
entered. If the code is entered within 5 seconds the 4100 will say:
“Warning message received by telephone number 555-1111.”
The alarm has been acknowledged and the dialout will CEASE.
2. If the 4100 does not receive the touch-tone code within 5 seconds, it recites the
following and then hangs up:
“Dial telephone number 555-5674 within 60 seconds.”
If the call was answered, the receiver must call the unit back within 60 seconds to
acknowledge the alarm. If local voice mute is off, the unit will beep locally during
the 60-second wait time.
3. When you call the unit back to acknowledge the alarm, the unit waits 10 rings before
answering to protect against random acknowledgment. If you have an answering
device on the same line as the 4100 and you have TAD enabled, the 4100 will answer
on the first ring. When it answers, the 4100 will recite a status report and then say:
“Warning message received by telephone number (last number dialed).
Have a good day.”
The unit will hang up. The alarm has been acknowledged and the dialout sequence
stopped.
4. If the call was not answered, was received by an answering machine or FAX, or was
not acknowledged by the receiver within 60 seconds, the 4100 will continue the
dialout sequence. It waits 60 seconds before dialing the next phone number. It will
dial Phone #2 and repeat the message, dial Phone #3 and repeat the message, dial
Phone #4 and repeat the message, dial Phone #1 again, etc. until the alarm is
acknowledged.

44

Chapter 8: Operation

5. The alarm may also be acknowledged locally by pressing any key on the keypad at
any time before or during the dialout sequence to stop the dialout. If acknowledged
locally, 4100 will state in the status report:
“Warning message received by telephone # (ID#).”
NOTE: It is important that your dialout Phone numbers will be answered by responsible
humans (not answering devices) who will be able to acknowledge the call and take
appropriate action to correct the situation.
Acknowledging the alarm does not correct the alarm situation! The alarm condition will
still exist until the sensor is restored to its normal state.

PART TWO: SAMPLE PROGRAMMING STRATEGY
An example programming strategy is outlined below. The communications and monitoring
programming are charted to give you a reference for the sample 4100. Next, possible alarm
situations that you may encounter in your own application are given to explain the process
by which the 4100 will respond.
This section does not provide all the possible circumstances that you may encounter, but it
should give you an understanding of how the many features of the 4100 interplay. Refer to
Chapters 3, 4, and 5 for instructions on how to program the 4100. See Chapter 6 for a
summary of the programming.
Communications programming
Dialout Phone Numbers:
Phone 1: 555-1111 (tone)
Phone 2: 555-1222 (pulse)
Phone 3: 555-1333 (tone)
Phone 4: 555-1444-1234 (beeper)
Rings until answer: 5
Listen-in time: 10 seconds
Security code: 6453
Unit ID number: 555-5674
Local voice mute: OFF
TAD: Disabled
Monitoring programming
INPUT CONDITION SENSOR
ENABLED/DISABLED
Input 1
water seepage water detection sensor
enabled
Input 2
humidity
humidistat
enabled
Input 3
intrusion
magnetic reed switch
enabled
AUX/4
temperature
Temp°Alert
enabled

OPEN/CLOSED
N.C.
N.O.
N.C.
N.O.
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LOW TEMP
HIGH TEMP
SOUND
AC Power

low temperature 60°F
high temperature 90°F
high sound level
power failure, recognition time: 180 sec

disabled
enabled
enabled
enabled

EXAMPLES
Each example is divided into three parts: Alarm Recognition, Dialout, and
Acknowledgment. Alarm Recognition refers to the events that occur when the monitored
condition changes to exceed acceptable limits. The sensor’s normality changes state (i.e.
normally open to closed) and the 4100 recognizes the condition. Dialout enumerates what
happens during the dialing sequence when an alarm condition exists. Acknowledgment
illustrates how an alarm is acknowledged.
EXAMPLE 1:
Alarm Recognition:
A water main breaks and begins gushing water into the basement of your building. The
water detection sensor placed on the floor detects this and trips an alarm. Input 1 is
enabled, so the unit enters the dialout sequence.
Dialout:
1. The Model 4100 waits 30 seconds (preprogrammed call delay time). During this time,
the unit recites the message: “Alert condition one exits.” (Local mute disabled.)
2. After 30 seconds, the unit dials Phone #1 (555-1111).
3. The unit receives no answer and hangs up.
4. The 4100 waits one minute (preprogrammed intercall delay time) and then dials
Phone #2 (555-1222)
5. The call is answered.
6. The 4100 recites the following message four times:
“Hello. This is telephone number 555-5674.
Alert condition one exists.”
(4-second listen in time)
7. After the fourth repetition, the 4100 will request acknowledgment:
“Hello, this is telephone number 555-5674.
Indicate you have received warning message.”
Acknowledgment:
1. You received the alarm call at a rotary (pulse) phone, so you cannot enter the 555
code to acknowledge the alarm.
2. After 5 seconds, the 4100 says:
“Dial telephone number 555-5674 within 60 seconds.”
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3. You call the unit back within 60 seconds. After 10 rings (TAD disabled), the 4100
answers and says:
“Hello, this is telephone number 555-5674.
The time is 1:15 AM.
Alert condition one exists.
The temperature is 70 degrees.
OK.
The electricity is ON.
Battery condition OK.
Sound level OK.
Listen to sound level for 10 seconds (listen).
Warning message received by telephone number 555-1222.
Have a good day.”
4. Once the alarm has been acknowledged, the dialout sequence is stopped.
NOTE: The 4100 will not dial out for alert condition one until after the sensor is
returned to its normal state (N.C.) and is re-tripped.
EXAMPLE 2:
Alarm recognition:
Input #2 is monitoring humidity in the greenhouse. The humidifier malfunctions causing
the moisture level to drop below programmed safe levels, endangering delicate ferns. The
condition causes the humidistat to trip an alarm. The alert on input #2 causes the 4100 to
dial out.
Dialout:
1. After the 30-second call delay time, the 4100 dials Phone #1 (555-1111).
2. The call is answered. The 4100 repeats the following alarm message:
“Hello. This is telephone number 555-5674.
Alert condition two exists.”
(4-second listen in time)
3. After the fourth repetition, the 4100 requests acknowledgment:
“Hello, this is telephone number 555-5674.
Indicate you have received warning message.”
Acknowledgment:
1. The call is to a touch-tone phone. You enter the code “555” within the 5 second time
limit. The 4100 says:
“Warning message received by telephone number 555-1111.”
2. The unit will then hang up. The alarm has been acknowledged and the dialout
sequence stopped.
NOTE: The 4100 will not dial out for alert condition two until after the sensor is
returned to its normal state (N.O) and is re-tripped.
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EXAMPLE 3:
Alarm Recognition:
A magnetic reed switch monitors entry and exit on the back door of a warehouse. After
hours, one of your employees returns to the warehouse to complete some unfinished work.
He accidentally trips the alarm on the back door. To prevent an unnecessary dialout, he
locally acknowledges the alarm by pressing a key on the keypad.
EXAMPLE 4:
Alarm Recognition:
You are monitoring the temperature in your greenhouse using a Temp°Alert wired to the
AUX TEMP input. (Note: The Temp°Alert is a dry contact sensor. It is not the same as a
remote temperature sensor and does not provide an exact temperature reading.) The
temperature rises above the set high limit on the sensor and triggers an alarm. The
condition lasts longer than 200 milliseconds, so the 4100 recognizes it as a valid alarm. It
recites the alert message locally for 30 seconds. The alarm is not acknowledged, so it
continues with the dialout sequence.
Dialout:
1. The unit dials Phone #1. It recites its message and requests acknowledgment. It does
not receive the touch-tone code within five seconds. The unit requests callback
acknowledgment and hangs up.
2. The unit waits 60 seconds but does not receive callback acknowledgment.
3. The unit dials Phone #2 and repeats the alert message-acknowledgment request. It
receives no touch-tone acknowledgment or callback acknowledgment.
4. The unit dials Phone #3 and repeats the alert message-acknowledgment request.
Again, it receives no acknowledgment.
5. The unit continues and dials Phone #4. This call is to a beeper. The 4100 sends the
touch-tone code 1234 to the beeper. You read the code 1234 on your beeper and know
to call the 4100 back. Although you cannot hear the recitation, the 4100 repeats its
alarm message and requests acknowledgment.
Acknowledgment:
1. Since you received the message on a beeper, you have 60 seconds to call the unit back
to acknowledge the alarm and stop the unit from dialing the next number.
2. You manage to get to a phone and call the unit back but not within 60 seconds. The
unit waits 10 rings and then answers (TAD disabled).
3. The 4100 provides a status report and then says:
“Warning message received by telephone number 555-1111.
Have a good day.”
4. Because you did not call within 60 seconds, the unit dialed the next number,
Phone #1. When it receives the callback, it always indicates that the message was
received by the last dialed number.
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5. The alarm is acknowledged and the dialout sequence stopped. The unit will not
dial out for an alarm on AUX/input 4 until the condition is cleared and the sensor
re-tripped.
EXAMPLE 5:
Alarm Recognition:
The 4100 is installed in an unheated telecommunications switching station. The
temperature at night drops below the programmed low temperature limit (60°F). The builtin temperature sensing has been disabled, so the unit does not dial out. (If you called into
the unit for a status report, the unit would indicate that a low temperature condition exists.)
EXAMPLE 6:
Alarm Recognition:
A frayed wire sparks and sets off a small fire. The smoke alarm goes off and produces a
loud, high-pitched squeal. The 4100 is positioned near the smoke alarm. The noise causes
a high sound alarm. The condition lasts the recognition time. For 30 seconds the 4100
recites the high sound alarm message locally and then begins the dialout.
Dialout:
1. The 4100 dials Phone #1 and repeats the following alarm message four times:
“Hello, this is telephone number 555-5674.
Sound level high.”
(4-second listen in time)
2. Then it requests acknowledgment:
“Hello, this is telephone number 555-5674.
Indicate you have received warning message.”
3. The unit does not receive a response.
4. The 4100 dials Phone #2 and recites the above alarm message-acknowledgment
request. Again, the unit does not receive a response.
5. The 4100 dials Phone #3 and the call is answered.
Acknowledgment:
1. You received the call at Phone #3 but were unable to enter the touch-tone code within
5 seconds. So, you call the unit back within 60 seconds to acknowledge the alarm.
The 4100 provides a status report and says:
“Warning message received by telephone number 555-1333.
Have a good day.”
2. The unit hangs up. The dialout is stopped. The unit will not dial out again for a high
sound alarm until the condition is cleared and re-tripped.
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EXAMPLE 7:
Alarm Recognition:
The building power blacks out at 7:25 AM. One minute later (7:26 AM) the power is
restored. Because the power failure did not last for 180 seconds (programmed recognition
time), the 4100 does not recognize it as a valid alarm. There is no alarm, therefore there is
no dialout.
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APPENDIX A
CHECKING YOUR 4100 FOR PROPER OPERATION
We recommend that you test your Sensaphone weekly to be sure it is functioning properly.
This will ensure that when a problem arises the Sensaphone will be ready to alert the
appropriate personnel. Phonetics, Inc. provides a blank test log for your use at the end of
this manual.
There are several tests that can be performed:
1) Call the unit and listen to the Status Report. This will test the unit’s ability to answer
the phone and speak a message. It will also verify that all of the inputs are reading
properly, the alarm conditions are OK, the electricity is on, the microphone is
functioning, and the battery is OK.
2) Create an alarm on each input and allow the unit to contact all programmed telephone
numbers. This will make sure that the Sensaphone is programmed properly. It will
also prepare personnel to respond appropriately when they receive a call from the
Sensaphone.
3) Test the battery by unplugging the AC adapter and making sure that the Sensaphone
continues to function. Press WHAT IS, then STATUS on the keypad, and listen to the
status report. Make sure the report states that “the electricity is off ” and “battery
condition OK.” Keep the AC adapter unplugged so that a Power Failure alarm occurs.
Allow the unit to dial all programmed telephone numbers while running on battery
backup. Plug in the AC adapter after the unit has finished dialing all of the telephone
numbers.
4) If you are using your Sensaphone to listen for a smoke alarm, then be sure to test the
smoke alarm to make sure that the Sensaphone picks up the audible signal and
triggers a high-sound-level alarm. Allow the unit to dial all programmed telephone
numbers.
5) Keep a log of your tests, noting the date and whether the 1104 passed in each category
tested. An example of such a log is shown below. (See “Test Log” at the end of this
manual.)
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APPENDIX B
TROUBLESHOOTING
Problems with the Model 4100 can range from simply making sure the unit is plugged in to
lightning damage. This appendix is provided to help you pinpoint and solve functioning
problems. It is divided into the common areas where problems occur.
They are:
Communications / Dialout problems
Incorrect temperature readings
Microphone problems
Monitoring problems
The following pages describe problems in these areas, possible causes and solutions. If the
unit still does not work after you have tried the following solutions, call our Technical
Service Department at 610-558-2700 or follow the guidelines for sending the unit in for
repair.
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Communications / Dialout Problems:
Problem

Possible Cause

Solution

Unit won’t dial out.

Phone number incorrectly
programmed.

See Chapter 3.

Incorrect tone/pulse selection.

See Chapter 3.

Incompatible phone line.

The Model 4100 must be hooked up to
a standard 2-wire analog phone line,
NOT a digital extension to a phone
system. If the unit won’t dial out and it
is not the two previous problems, try
hooking the unit up to a phone line that
you know is standard (such as a
residential or home phone). If it works,
then there is an incompatibility with the
other phone system. If this does not
work, call Sensaphone Technical Service
Department.

Incorrect programming of rings
until answer.

When used on a proper extension line,
some phone systems won’t let the
phone ring past 4 rings. If rings until
answer is greater than 4, you cannot get
to the unit. Try setting the rings to less
than 4 (see Chapter 3). If it still does not
work, then the phone line may be
incompatible (see below).

Incompatible phone line.

The Model 4100 must be hooked up to
a standard 2-wired analog phone line,
NOT a digital extension to a phone
system. If you cannot call into the unit,
try hooking it up to a phone line that
you know is standard (such as a
residential or home phone). If you
can call in, then there is an
incompatibility with the other phone
system. If you still cannot call in, call
Sensaphone Technical Service
Department.

Unit won’t answer
phone.
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Incorrect temperature readings:
Problem

Possible Cause

Solution

Temperature reads -20°.

Temperature sensor is either
disconnected or has broken
wires.

Check wires to temperature sensor
and connect or replace wiring.

Temperature reads 150°.

Temperature sensor wires touching Verify and correct wiring.
or shorted.

Temperature inaccurate.

Remove the remote temperature
sensor.
Move the sensor to a different
location.

Microphone Problems:
Problem

Possible Cause

False high sound alarms.

Remote microphone too close
Move assembly or adjust sound
to high sound, unit too sensitive sensitivity. See Chapter 4.
for environment.

Sound alarm not tripping. Remote microphone not close
enough to high sound, unit
not sensitive enough.

Solution

Move remote microphone closer or
adjust sound sensitivity. See
Chapter 4.

Monitoring Problems:
Problem

Possible Cause

Solution

Alarm status of alert
input incorrect.

Incorrect input normality.

Reset input normality. See Chapter 4,
“Configure Input Normality.”

False power out alarms.

Power recognition time too short. It is common for the power to have
brief interruptions. To prevent a false
alarm, increase the power failure
recognition time. See Chapter 4.

Does not recognize
power failure.

Battery incorrectly installed
or no good.

Make sure the battery jumper is
properly connected to the battery
terminals. See Chapter 2. To verify
proper battery function, unplug unit
and verify continued operation
running on battery only. If the unit
does not work, the battery may need
servicing. Contact Sensaphone
Technical Service Dept.

Unit does not recognize
any alarm.

Inputs disabled for alarm.

Enable the inputs for alarm. See
Chapter 4.
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Battery drains prematurely. Unit turned off and unplugged. The battery is still drained and the unit
consumes full power when the unit is
shut off and unplugged. If you are not
using the unit, disconnect the battery
jumper. See Chapter 2.
Unit does not seem to
respond properly.
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Various causes.

Try starting from scratch. Disconnect
the battery jumper and unplug the unit.
Allow the unit to rest for a few
minutes. Plug the unit back in and
reconnect the battery jumper. If the
unit still does not work, call
Sensaphone Technical Service.

Appendix C: Accessories

APPENDIX C
ACCESSORIES
The sensors listed are the most commonly used input devices for the Sensaphone Model
4100. However, there is a nearly unlimited variety of sensor/switch input devices available at
commercial or industrial electrical supply houses, providing a device to monitor virtually
any condition that might be required for your business or residential needs.
Contact Phonetics, Inc. at 610.558.2700 for more information.

MODEL NUMBER

SENSOR/SWITCH

FGD-0006

Magnetic Reed Switch

FGD-0007

Passive Infra-Red Detector

FGD-0010

50' two-conductor #22AWG shielded Accessory Cable

FGD-0012

Output Controller

FGD-0013

Spot Water Detector

FGD-0022

Temp° Alert

FGD-0023

ISOTEL Surge Protector

FGD-0027

Humidistat

FGD-0049

Smoke Detector with Built-in Relay

FGD-0054

Power-Out Alert™

FGD-0056

Zone Water Detector with Water Rope

FGD-0063

10 ft. Water Rope for FGD-0056

FGD-0100

Remote Temperature Sensor

FGD-0101

Weatherproof Temperature Probe

FGD-0200

Phonecell SX3e Cellular Phone
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Appendix D: Error Messages

APPENDIX D
ERROR MESSAGES
There are four possible error messages that the Sensaphone Model 4100 will give you if you
make a detectable error in programming.
ERROR 1

Keys pressed in wrong order.

ERROR 2

Wrong keyboard lock code or no code entered.

ERROR HIGH

A value entered was too high.

ERROR LOW

A value entered was too low.

The model 4100 cannot detect all errors, especially ones dependent upon your
programming. For example, it has no way of recognizing whether you have programmed
the correct telephone numbers. Work carefully and check each entry by using WHAT IS.
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Appendix E: Applications

APPENDIX E
APPLICATIONS
There are many ways to apply the Sensaphone Model 4100 to your needs. Listed below are
some of the ways our customers have used the model 4100, employing the built-in sensors
for power failure, high sound level, and temperature, as well as the additional sensors listed
in Appendix C.
PURPOSE

LOCATION

SENSORS/INPUTS

Security

Residences
Vacation Homes
Mobile Homes
Businesses
Offices
Buildings

Magnetic Reed Switches

Temperature

Residences
Offices
Factories
Refrigerators
HVAC Systems
Greenhouses
Animal Buildings
Poultry Buildings
Fans/Blowers
Computer Rooms
Telecom Rooms

Passive Infrared Motion
Detectors

Remote Temperature
Sensors
Temp•Alert™
Temperature Switches
Power Failure Alarm

Fire

Residences
Offices
Factories
Refrigerators
HVAC Systems
Animal Buildings
Poultry Buildings
Computer Rooms
Telecom Rooms

Smoke/Fire Alarm

Humidity

Laboratories
Test Chambers
Factories
Greenhouses

Humidistats

61

Sensaphone Model 4100 Instruction Manual

PURPOSE

LOCATION

SENSORS/INPUTS

Fumes/Gases

Mines
Factories
Laboratories
Boats/Ships
Chemical Plants
Fan Ventilators
Animal Buildings

Fume/Gas Alarm *

Boats/Ships
Pumps/Valves
Basements
Storage Tanks
Computer Rooms
Water Treatment
Facilities

Water Detection Sensor

Liquid Leaks
and Levels

*not available from Phonetics, Inc.

62

Power Failure Alarm

Power Failure Alarm

Appendix F: Returning the 4100 for Repair

APPENDIX F
RETURNING UNIT FOR REPAIR
In the event that the Model 4100 does not function properly and you cannot reprogram it,
we suggest that you do the following:
1) Carefully write down your observations of the Model 4100’s malfunctioning.
2) Call Sensaphone Technical Service at 610-558-2700 if any instructions are not clear or
if you have any questions.
If the unit must be sent to us for servicing, do the following:
1) Unplug the AC power supply from the wall outlet, disconnect the battery jumper at
screws numbered 15 and 16, and disconnect all sensors from the alert inputs. Insert
the jumper under screw number 16 and hanging over the post screw beside it. Tighten
screw number 16 to hold the jumper in place during shipping. Do not try to unscrew
or tighten the post screw.
2) Carefully pack unit into its original container or a sturdy shipping box. Be certain to
use sufficient cushioning material to avoid damage in transit.
3) To avoid processing delays, be sure to include the following:
a) Your name, address, and phone number
b) Model and Serial numbers
c) A letter explaining the Model 4100’s problem
4) Address package to:
SERVICE DEPARTMENT
PHONETICS, INC.
901 TRYENS ROAD
ASTON, PA 19014

5) Ship prepaid and insured via UPS or US Mail to ensure a traceable shipment with
recourse for damage or replacement in the event of loss or accident.
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Test Log

Test Log
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Site Management Plan

Information Technology High School
V00366-2

_____________________________________________________________________________

APPENDIX XI
Quality Assurance Project Plan

Environmental Management and Consulting

Site Management Plan

Information Technology High School
V00366-2

_____________________________________________________________________________

APPENDIX XII
Communications with New York City Department of Education

Environmental Management and Consulting

From:
"Moss Robert" <RMoss2@schools.nyc.gov>
To:
"Dana Kaplan" <dpkaplan@gw.dec.state.ny.us>, "Orlan Bernard"
<BOrlan@sch...
CC:
"Walsh, Daniel" <dcwalsh@gw.dec.state.ny.us>
Date:
2/26/2008 1:43 PM
Subject:
RE: RE: InfoTech SMP out for public review period
Dana,
…[section removed]
Item # 13) The DOE believes that it is the landlord's responsibility to maintain the vapor
extraction system in the event the volunteer fails. The DOE would fund the maintenance
of the systems if the landlord fails to take responsibility.
Robert J. Moss
Deputy Director of Facilities, ISC 2
44-36 Vernon Blvd.
L.I.C., N.Y. 11101
Office (718)349-5475
Cell (646)341-0745
E-Mail- RMoss2@schools.nyc.gov
…[section removed]

