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1.0 INTRODUCTION
On behalf of The Brooklyn Union Gas Co. d/b/a National Grid NY (“National Grid”), GZA
GeoEnvironmental of New York (GZANY) has prepared this Draft Pre-Design Investigation (PDI) Work
Plan – Parcel III for the property located at 545 Sackett Street in Brooklyn, New York (also referred to as
Block 426 Lot 1, +/- 0.92 acre per New York City Department of Finance Digital Tax Map Online). This
Property is referred to as Parcel III of the Former Fulton Manufactured Gas Plant (MGP) site. This PDI
Work Plan has been prepared consistent with the July 2015 Record of Decision (ROD), K-Fulton Works
Operable Unit Number 01: Plant Site and Near Off-Site Brooklyn, Kings County, Site No. 224051 issued
by the New York State Department of Environmental Conservation (DEC).
Consistent with the requirements of the ROD and as described further herein, this PDI Work Plan
presents the scope of investigations designed to evaluate the extent of impact associated with
former MGP operations. In addition, the impacts from other non-MGP-related operations
associated with other Property uses will also be evaluated. These investigations will extend to
approximately the depth of the top of the meadow mat1 (when the meadow mat is encountered)
and will also be consistent with the anticipated depth of excavation associated with the proposed
property redevelopment. Note, based on communications with the new Property owner, we
understand the planned redevelopment will include demolition of the existing warehouse building
and construction of a two-floor building across the majority of the Property, or a mixed use
development with a residential component. This new building will include a basement level and
parking garage which requires excavation depths ranging from approximately 16 to 18 feet below
existing grade.
A Locus Map is presented on the attached Figure 1. Proposed PDI exploration locations and
previous RI explorations at the Property are shown on Figure 2. A copy of the Health and Safety
Plan (HASP) is provided in Appendix A. The Quality Assurance Project Plan (QAPP) for the Fulton
Site is included in Appendix B. The Field Sampling Plan (FSP) for the Fulton Site is provided in
Appendix C. Appendix D contains the Fulton Site Community Air Monitoring Plan (CAMP).
This PDI Work Plan is organized as follows:







Section 1.00 contains this introduction;
Section 2.00 presents a brief description of the Property and relevant background information;
Section 3.00 outlines the PDI scope of work;
Section 4.00 describes the PDI Data Summary Report that will be prepared upon completion
of the activities described herein; and,
Section 5.00 presents an anticipated implementation schedule.

1

The meadow mat consists of an alluvial/marsh deposit encountered in certain areas beneath the fill. This discontinuous unit
consists of alluvial sand and organic marsh which includes fine grained soils (silts, clays, and peat). The top of the meadow mat,
where present, is generally encountered approximately 15 to 17 feet below grade within the general vicinity of Parcel III and has
been observed at thicknesses ranging from less than 1.2 foot to greater than 4.5 feet (reference: Figure 10 – Extent of Observed
Marsh Deposits, Final Remedial Investigation Report (RI) for the Former Fulton MGP Site prepared by GEI Consultants, Inc., dated
July 2012.)
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2.0 PROPERTY DESCRIPTION AND HISTORY
This section presents a description of the Property along with relevant historical uses. The majority
of the information presented herein was obtained from historic reports including the Final Remedial
Investigation Report (RI) for the Former Fulton MGP Site prepared by GEI Consultants, Inc., dated
July 2012.
The Property is approximately 0.92 acres in size and is bound by Nevins Street to the west, Degraw
Street to the North, Sackett Street to the south, by 560 Degraw Street, Block 426 – Lot 17 (Parcel IV)
to the northeast and by 553 Sackett Street, Block 426 Lot 49 to the southeast and is a former
textbook warehouse / parking lot.
As described in the RI, former MGP structures at the Property included a gas holder, a small portion
of a second gas holder, purifying houses, scrubbers, a governor house, and coal and oxide shavings
storage. The former gas holder on Parcel III was built in 1878 (New York State Archives, 2009), was
approximately 80 feet in diameter, and rated for a 252,000 cubic feet (cf) capacity. The second gas
holder, which is almost entirely located on the 560 Degraw Street, Block 426 – Lot 17 (Parcel IV)
property to the east / northeast of Parcel III, was also built in 1878, was approximately 85 feet in
diameter, and rated for a 284,000 cf capacity (New York Archives, 2009). Based on previous reports,
both gas holders were constructed with subsurface brick tanks and concrete foundations, and both
were constructed with two lifts (New York State Archives, 2009). The approximate locations of these
historic features are shown on the attached Figure 2. Based on the test borings performed as part
of the RI investigations, the depth to the bottom of the former gas holder located on Parcel III was
encountered between approximately 15.7 (refusal depth encountered at soil boring FW-SB-11) and
18.5 feet (refusal depth encountered at soil boring FW-SB-13/13A) below existing grade (bgs).
Post-MGP uses at Parcel III, which are shown on the attached Figure 2, have included:





A warehouse/industrial building was constructed by 1950 and was occupied by the Majestic
Metal Spinning & Stamping Company, Inc. from at least 1950 until 1982. The Sanborn Maps
showed this company’s operations included metal plating and spraying operations;
The southern portion of the current warehouse building was constructed by 1955 and
operated as a warehouse until 1982. The Adams Book Company occupied this warehouse;
The eastern portion of the warehouse was used for automobile repair from approximately
1985 to 2007; and
The exterior portion of the Parcel has remained undeveloped and was used as a parking lot
for the Adams Book Company.

The RI investigations of this Property have included borings, installation of temporary groundwater
monitoring wells, soil vapor sampling, and indoor and outdoor air sampling. These former
exploration locations are shown on Figure 2. Four (4) soil borings (FW-SB-11 through FW-SB-13/13A,
and FW-SB-16) were completed to evaluate subsurface soils within and adjacent to the footprint of
the former MGP gas holder. Seven (7) soil borings (FW-SB-09, FW-SB-10, FW-SB-11A, FW-MW-04,
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KSF-SB-21/MW-7, KSF-SB-22, and KSF-SB-28) were completed adjacent to Parcel III within the
Degraw, Nevins, and Sackett Street ROWs. Soils at the Property contained fill materials including, brick
and concrete fragments, pieces of rubber, metal wire, and coal fragments.
According to the RI, former MGP site related impacts were observed within the holder at depths
ranging from approximately 5 to 19 feet bgs. In general, MGP-related impacts outside the holder
were encountered at depths greater than approximately 7.5 feet bgs. Impacts associated with postMGP Property uses were detected throughout the Property, including chlorinated volatile organic
compounds (cVOCs), pesticides, and PCBs.
Three (3) sub-slab soil vapor points (FW-SV-05, FW-SV-06, and FW-SV-07) were installed and all
three sub-slab soil vapor points, including a duplicate of FW-SV-05, were sampled as part of the RI.
In addition, the RI included the collection and analysis of three (3) indoor air samples (FW-IA-03, a
duplicate of FW-IA-03, and FW-IA-04) and one (1) outdoor air sample (FW-OA-02). These locations
are shown on Figure 2. Naphthalene, a compound that can be associated with former MGP
operations, was detected at a low level at one sub-slab soil vapor location within the former MGP
holder (FW-SV-05). Several compounds, unrelated to MGP operations including those common to
gasoline (n-octane, n-hexane and n-heptane) and chlorinated solvents, were detected in each soil
vapor sample. Concentrations of a number of chlorinated solvents (TCE, PCE, chloroform, and cis1,2 dichloroethene) were also detected in each of the soil vapor samples. TCE was detected in each
sample at significantly elevated levels, ranging from 800 ug/m3 at sample location FW-SV-05 to
180,000 ug/m3 at sampling location FW-SV-07 (located within the footprint of the Majestic Metal
Spinning & Stamping Company former spraying operations as shown on Figure 2). The chlorinated
solvents TCE and PCE were detected in soil vapor and indoor air at concentrations where mitigation
is typically required per the NYSDOH guidance values. Based on the Fulton ROD, National Grid is
not responsible for addressing these non-MGP related impacts.
For further information, please refer to the July 2012 RI Report prepared by GEI.
3.0 PRE-DESIGN INVESTIGATION SCOPE OF WORK
The following sections outline the PDI scope of work for Parcel III.
3.1 TEST BORING/MONITORING WELL INSTALLATION PROGRAM
The attached Figure 2 depicts fourteen (14) test boring locations (identified as FW-SB-301 through FWSB-314) located within the existing warehouse in currently accessible areas. These locations were
selected based on a review of historic uses, existing data and a walkthrough of the building on January
11, 2018 to assess accessibility. The target depth of each boring will be 20 feet bgs. The actual location
and depth of each boring will be determined in the field depending on utility clearance activities, access,
overhead restrictions, and observations made. As described further in Section 3.4, select soil samples
will be submitted for analytical testing. The scope of the investigation may be adjusted depending on
observations made during this test boring program.
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Borings will be performed using a direct-push (Geoprobe) drill rig to accommodate the ceiling
heights within the existing warehouse building and to allow for continuous core sampling during the
advancement of the borings for soil classification and field screening. Prior to performing the soil
sampling, the borehole location will be cored (approximate 6” to 12”-diameter) using a conventional
concrete coring apparatus. Based on a review of previous borings in this area, the warehouse
concrete floor is approximately 4” thick. After concrete coring, the borehole will be advanced with
soft digging to approximately 6’ to 8’ utilizing an air knife or vacuum excavation as described in
Section 3.4, or with a hand auger if necessary. Finally, the borehole will be advanced using directpush technology and continuous soil samples will be collected. The recovered soil from each boring
will be logged and classified by GZA personnel in accordance with DEC approved protocols and Log
Key for the Fulton Site. This includes classifying soil geologic conditions using the Unified Soil
Classification System. In addition, consistent with the DEC approved Fulton Field Sampling Plan (FSP)
which is included in Appendix C, the recovered soil from each interval will be field screened for
presence of volatile organic compounds (VOCs) with a photo-ionization detector (PID) and evaluated
for the presence of environmental indicators (staining, odor, and varying degrees of NAPL). GZA will
also perform photo-documentation of each soil sampling interval and describe any residual
materials observed consistent with the standard classification system used during previous
explorations at the Fulton Site and provided in this Work Plan as Appendix C.
Upon completion, all borings will be grouted to the ground surface using a conventional cementbentonite mix, and the surface restored with a concrete patch to match similar existing conditions
to the extent practical.
As shown on Figure 2, up to five (5) of the test borings will be completed as temporary groundwater
piezometers. Wells will be constructed of 2-inch diameter, schedule 40, PVC screen and riser
extending to the ground surface. The wells are anticipated to be equipped with No. 20-slot PVC well
screen, backfilled with #2 filter sand. Well screens will be set to span targeted zones based on visual
and olfactory observations along with field screening results. The wells will be completed with a
flush to grade protective casing.
3.2 WELL DEVELOPMENT AND SAMPLING
Upon installation, the newly installed wells will be developed to remove fines introduced during the
drilling process either by surging, bailing or pumping. To the extent practical, the wells will be
developed until the water is visibly clear (< 50 nephelometric units (NTUs)). Well development will
not exceed ten (10) well volumes.
After purging each well, groundwater samples will be collected and placed into preserved containers
that have been pre-cleaned. Samples will be collected using standard low-flow groundwater sampling
techniques and placed into containers, which will then be placed into coolers and packed with ice for
testing as described below.
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3.3 SUB-SLAB SOIL VAPOR POINT INSTALLATION AND SAMPLING
As described previously, non-MGP related compounds, including TCE and PCE, were detected in soil
vapor and indoor air during the RI at concentrations requiring mitigation based on NYSDOH guidance.
As indicated in the Fulton ROD, National Grid is not responsible for addressing these non-MGP related
impacts. The additional sub-slab soil vapor sampling and analyses described herein has been included
as part of this PDI at the request of the Property owner.
A total of six (6) sub-slab soil vapor samples will be collected and analyzed from the locations shown
on Figure 2. The three (3) sub-slab soil vapor probes installed during the RI (FW-SV-05, FW-SV-06, and
FW-SV-07) will be evaluated using a tracer gas consistent with Section 9.1.3. of the FSP. Assuming the
tracer gas evaluations show the existing sub-slab soil vapor probe locations are competent, soil vapor
samples will be collected from these existing probes. If a sub-slab soil vapor probe is determined not
to be competent, an adjacent replacement probe will be installed and sampled.
In addition to the three (3) previously installed sub-slab soil vapor probe locations, three (3) additional
temporary sub-slab soil vapor probes will be installed at the approximate locations shown on Figure 2
(FW-SV-101, FW-SV-102, and FW-SV-103). The soil vapor probes will be installed such that the opening
of the tubing will be positioned below the bottom of the building slab consistent with the RI
explorations. The temporary sub-slab soil vapor probe installation procedures will follow the
procedures outlined in Section 9.2.1 (Sub-slab Vapor Probe Installation) of the FSP. Soil vapor samples
will be collected in accordance with Section 9.2.2 (Sub-slab Vapor Sample Collection) of the FSP.
Soil vapor samples will be collected in certified clean SUMMA canisters and submitted for laboratory
analysis in accordance with the FSP.
3.4 ANALYTICAL TESTING
Consistent with the RI for the Fulton Site, select soil samples will be analyzed for the following
parameters:









VOCs via USEPA Method 8260B, including MTBE
Semi-Volatile Organic Compounds (SVOCs) via USEPA Method 8270C
PCBs via USEPA Method 8082
Pesticides via USEPA Method 8081
Herbicides via USEPA Method 8151
Target Analyte List (TAL) metals via USEPA Method 6000/7000 series
Total Cyanide via USEPA Method 9012 and/or free cyanide (extraction by USAP Method 9013A
and analysis by micro-diffusion ASTM International Method D428202)

This program will include the analysis of a minimum of four (4) soil samples per boring, within the
following depth intervals: 0’-5’ bgs, 5’-10’ bgs, 10’-15’ bgs, and 15’-20’ bgs. The sampling and analysis
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program is subject to modification based on observations made during the performance of the PDI. The
selection of soil samples for analytical testing will be designed to provide representative lateral and
vertical soil quality information. The actual intervals selected for analysis will be based on visual and
olfactory observations made in the field. Select soil samples may also be submitted for forensic testing
including Alkylated Polycyclic Aromatic Hydrocarbons (PAHs) via Modified USEPA Method 8270D and
total petroleum hydrocarbons (TPH) by Gas Chromatography/Flame Ionization Detection (GC-FID) via
Modified USEPA Method 8015B.
As described above, up to five (5) temporary piezometers will be installed at select boring locations as
shown on Figure 2. At each well, one (1) groundwater sample will be collected and analyzed for the
following.













VOCs by via USEPA Method 8260B, including MTBE
Semi-Volatile Organic Compounds (SVOCs) via USEPA Method 8270C
PCBs via USEPA Method 8082
Pesticides via USEPA Method 8081
Herbicides via USEPA Method 8151
Target Analyte List (TAL) metals via USEPA Method 6000/7000 series
Total Cyanide via USEPA Method 9012 and Free Cyanide (9031A/D4282-02) (extraction by USAP
Method 9013A and analysis by micro-diffusion ASTM International Method D428202)
Sulfates
Chlorides
TSS (Total Suspended Solids)
Dissolved Organic Carbon (DOC)

Along with sampling at the new piezometers, groundwater samples will be collected at previously
installed monitoring wells within/adjacent to Parcel III that remain intact, including, as shown on Figure
2, FW-GW-11, FW-MW-04, and FW-MW-4R.
Soil vapor samples will be collected at the six (6) soil vapor sample locations shown in Figure 2. The soil
vapor samples will be analyzed for VOCs using modified method USEPA TO-15 (including naphthalene)
and helium by ASTM Method 1945 as shown in Table 4 of the QAPP.
It is our understanding that the Property owner intends to collect and analyze split samples.
3.5 HEALTH AND SAFETY PLAN (HASP)
The Site-specific Health and Safety Plan prepared by GZA for recent Fulton Site investigation work
will be updated for this program. A copy of the project HASP is provided in Appendix A and will be
available at the Property during the performance of the PDI activities.
3.6 UTILITY CLEARANCE
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As required by law, at least 72 hours prior to initiation of any intrusive field work, GZA’s subcontractor
will contact Dig Safely New York (1-800-272-4480) to locate underground utilities (i.e., gas, electric,
telephone, cable, etc.) within the public right-of-ways adjacent to each property. Prior to performing
boring explorations, each exploration will be cleared for the presence of utilities utilizing an air knife or
vacuum excavation to approximately 6 to 8 feet below grade. GZA and its subcontractor will verify the
utility operators provided on the Dig Safely ticket have marked the exploration locations clear of utilities
prior to commencing work. In addition, the locations of the proposed explorations will be coordinated
with the owners of the parcels relative to the layout of known subsurface utilities and other obstructions
specific to the Properties. The information gathered during utility clearance activities will be
documented in the PDI Data Summary Report.
3.7 QUALITY ASSURANCE PROJECT PLAN (QAPP) AND FIELD SAMPLING PLAN (FSP)
All investigation and field sampling activities described herein will be performed consistent with
applicable requirements of the Quality Assurance Project Plan (QAPP), the Field Sampling Plan (FSP)
and the FSP and QAPP addendums prepared for the Fulton Site. These documents are included in
Appendices B and C.
3.8 COMMUNITY AIR MONITORING PLAN (CAMP)
Air monitoring for VOCs, cyanide, and particulate dust will be performed during the field work
consistent with the Fulton Community Air Monitoring Plan (CAMP) which is included in Appendix C.
During the performance of intrusive investigations, GZA will also perform work zone air monitoring for VOCs
with a portable PID, particulate dust with a Mini RamTM PM-10 particle detector, and cyanide with a
hydrogen cyanide meter and detector tube samplers as necessary. If concentrations of these parameters
within the work zones or at the perimeter of the work are above the Response Levels within the HASP or
the CAMP, the work will be temporarily suspended and controls (i.e., applying water for dust suppression,
covering or drumming drill spoils, modification of work procedures) implemented to reduce airborne
concentrations. If these controls are not effective at reducing concentrations below the Response Levels,
work will be suspended and re-evaluated.
3.9 DECONTAMINATION PROCEDURES
Sampling equipment will be decontaminated between each use consistent with the procedures in
the FSP. Drilling equipment including drill rods, casing, and tools will be decontaminated between
each exploration location. Decontamination of drilling will be performed over a decontamination
pad as described in the FSP.
3.10 INVESTIGATION DERIVED WASTES AND DECONTAMINATION
Investigation derived waste (IDW), including, at a minimum, excess soils and groundwater,
decontamination fluids, disposable sampling equipment, and used personal protective equipment
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(PPE) generated during the work will be stored in steel 55-gallon, United States Department of
Transportation (DOT) drums with secured lids. Upon generation, GZA will label each drum in
accordance with National Grid’s specific requirements indicating the source location and contents
and the drums will be temporarily stored within a designated staging area within the warehouse
building prior to disposal at a licensed facility permitted to accept the waste.
4.0 PDI DATA SUMMARY REPORT
Upon completion, a PDI Data Summary Report will be prepared that presents the results of the PDI
activities described above and documents the observed subsurface conditions. The report will include
figures depicting the locations of the PDI investigations, updated cross sections, boring logs, and an
evaluation of subsurface soil, groundwater quality, and soil vapor on Parcel III.
5.0 SCHEDULE
National Grid is coordinating closely with the Property owner to schedule and complete the PDI
work described herein. We anticipated initiating the field work within approximately two (2)
weeks of DEC approval of this PDI Work Plan, depending on driller availability. The field work
described herein is anticipated to take approximately three (3) weeks to perform. We expect the
PDI Data Summary Report will be submitted to DEC within approximately four (4) weeks of receipt
of all analytical data.
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1.0

GZA

INTRODUCTION

This project Health and Safety Plan (HASP) has been written for use by GZA personnel and any other
individuals specifically authorized by GZA to conduct field work in areas where site control is
established. It is intended to be used as a guidance document by properly trained and experienced
personnel; however, GZA does not guarantee the health and safety of any person entering the site.
Because of the nature of this site, it is not possible to discover, evaluate, and provide protection for all
possible hazards that may be encountered at the site. Strict adherence to the health and safety
guidelines set forth herein will significantly reduce, but may not eliminate, the potential for injury on the
site. The health and safety guidelines in this plan were prepared specifically for the site and should not
be used on any other site without prior research by trained health and safety professionals.
This project HASP presents requirements and guidelines for work at the former Fulton Manufactured
Gas Plant (MGP) site in Brooklyn, NY, during preliminary design investigations (PDIs) performed in
support of on-going remedial investigation and design efforts. A task specific HASP will be prepared for
each phase of PDI field work (see Attachment 1). A blank daily tailgate meeting form to be used each
day during field work is provided in Attachment 2. Chemical Safety Data Sheets for any chemicals stored
on site are provided in Attachment 3. The intent is to update the attachments to this project HASP as
additional field activities are planned and performed.
This HASP has been prepared in general accordance with “OSWER Integrated Health and Safety Program
Operating Practices for OSWER Field Activities,” Pub. 9285.0-O1C (Nov. 2002) and “EPA’s Emergency
Responder Health and Safety Manual,” OSWER Directive 9285.3-12 (July 2005) and adheres to the
requirements of 29 CFR 1910 and 29 CFR 1926 standards of the Federal Occupational Safety and Health
Administration (OSHA), U.S. Department of Labor.
The following practices are included in this document:


The overall program health and safety organization, roles and responsibilities;



Training requirements for GZA staff and GZA-hired subcontractors;



Site-wide hazard evaluation and controls applicable to GZA staff and GZA-hired
subcontractors;
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Fundamental safe work evaluation and controls;



Personnel and air monitoring principles applicable to most work tasks; and



Emergency response procedures to be used throughout the site.

GZA

Copies of this HASP will be maintained by the Field Safety Officer. A copy of the HASP, including the
applicable task-specific work plan will be on-site with each field crew.
Attention to health and safety is a fundamental responsibility of all employees of GZA. Each employee is
held accountable and responsible for working safely, including following the procedures and guidance of
this HASP. Individuals who do not follow the procedures and guidance of this HASP are subject to
disciplinary action which may include verbal warning, written warning, suspension with or without pay,
or termination of employment depending on the severity of the problem and the number of
occurrences.
The use of alcohol and/or drugs is prohibited from the beginning of the work shift to the end of the work
shift including lunch breaks. The possession, manufacture, storage, distribution or sale of alcohol and/or
drugs during work hours is prohibited.
SITE DESCRIPTION AND BACKGROUND

Properties where work associated with this project are anticipated to be performed include the following
7 parcels (as well as adjacent right of ways) located near the Gowanus Canal in a dense, mixed use area
of the Gowanus neighborhood in Brooklyn, NY. Each of the parcels are privately owned. A Site Locus and
Site Plan are attached.
Parcel I - 270 Nevins Street (Block 425, Lot 1). Parcel I is located directly east of the Gowanus Canal to
the west of Nevins Street. The property is improved with one building that encompasses the majority of
the lot. The building is currently used as a filming studio.
Parcel II – 225 Nevins Street (Block 419, Lot 1). Parcel II is located to the east of Nevins Street. Currently,
the property is the location of the Thomas Greene Playground and the Douglass and Degraw Pool. The
playground includes a water feature, skate park, basketball courts, and handball courts.
Parcel III - 537 Sackett Street (Block 426, Lot 1). Parcel III is located to the east of Nevins Street. The
property is currently used as a textbook warehouse.
2

August 2017

Former Fulton Manufactured Gas Plant (MGP) Site HASP (DRAFT)

GZA

Parcel IV - 560 Degraw Street (Block 426, Lot 27). Currently, the property is used for storage of roll-off
bins, truck maintenance equipment, and construction materials; as a parking lot; and for miscellaneous
commercial uses.
Parcel VI - 242 Nevins Street (Block 418, Lot 1). Parcel VI is located directly east of the Gowanus Canal to
the west of Nevins Street. The property is currently used for truck repair and parking and as offices.
Parcel VII - 228 Nevins Street (Block 411, Lot 24). Parcel VII is located directly east of the Gowanus Canal
to the west of Nevins Street. The property is currently used for truck repair. Historically, the property was
used for petroleum storage.
525 Union Street (Block 432, Lot 15). The property at 525 Union Street is located north of the Union Street
Bridge and consists of two (2) one- to two-story industrial/manufacturing buildings. The existing bulkhead
along the property consists of a soldier pile (steel H beam) and lagging wall and a continuous vertical
timber pile wall system.
The area surrounding the Site and the Gowanus Canal was originally part of the former Gowanus Creek
and associated wetlands and was first developed by Dutch settlers for farming and fishing during the late
1600s. By 1767, Gowanus Creek and its tributaries were dammed and developed for the operation of
mills by the Dutch. A Mill Pond was located at the head of the current Gowanus Canal and extended under
the majority of Parcel I, Parcel VI and the northern corner of Parcel II.
In 1848, the State of New York authorized construction of the Gowanus Canal as well as the draining and
filling of the wetlands of South Brooklyn, so additional development would be possible. The Gowanus
Canal was constructed between 1853 and 1869 and was designed as a conveyance channel for barges.
Bulkheads were created along the Canal and the wetlands behind the bulkheads were filled. By 1869, the
Gowanus Canal was completed with the current street configuration surrounding the Canal.
The Fulton Municipal Gas Company was incorporated in March 1879 and they constructed a
Manufactured Gas Plant (MGP) the same year at the Site. The MGP was expanded over its operational life
and eventually encompassed Parcels I through V (no further action is required for Parcel V). MGP
operations were not performed/located on Parcels VI and VII or 525 Union Street. The Fulton Municipal
Gas Company operated the MGP from 1879 until it merged with six other MGP facilities to form Brooklyn
Union Gas (BUG) in 1895. The MGP continued making gas until 1929 (under ownership of BUG).
Following decommissioning, BUG sold the Fulton MGP properties between 1938 and 1948.
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2.0

GZA

FIELD OPERATIONS ADMINISTRATION

Safety is an essential part of line management function and responsibility. It is the responsibility of site
management to see that each person participating on a task understands and complies with all safety
rules and requirements. To accomplish this goal, specific responsibilities have been established. This
section identifies personnel and their assigned responsibilities for the management and implementation
of this HASP.
All workers on site have exercise to issue “Stop Work Authority” when an imminent hazard or
potentially dangerous work practice is identified or discovered. Upon issuance, work will stop and the
imminent hazard or potentially dangerous work practice will be evaluated and rectified prior to
returning to work.



PERSONNEL RESPONSIBILITIES

2.1.1 CORPORATE HEALTH AND SAFETY MANAGER
The Corporate Health and Safety Manager is responsible for the following:


Oversee development and implementation of the GZA Health and Safety Program;



Provide task personnel with technical guidance for conducting field work in a safe and
healthful manner;



Interface with GZA’s Medical Consultant



Assist with preparation, or review and approve of all health and safety documents;



Assign an adequate level of support to the project;



Interface with Project Manager to verify that subcontractors are informed and can meet
GZA’s health and safety requirements for tasks;



Conduct field safety audits as necessary and verify that action plans are developed to
correct any deficiencies;



Administer the program HASP and coordinate any amendments to the HASP;



Conduct emergency planning actions such as, when required, interfacing with emergency
providers, assessing emergency supplies, assessing possible emergency needs and
conducting drills;
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Conduct periodic evaluations of work practices to determine effectiveness of the HASP, and
report deficiencies to the Site Manager;



Conduct accident investigations of injuries, illnesses, and near misses and ensure the
completion of associated documentation; and



Exercise “stop work authority” when an imminent hazard or potentially dangerous work
practice is identified or discovered.

2.1.2 PROJECT MANAGER
The Project Manager is an integral member of the health and safety team, with responsibilities
including:


Coordinate overall planning of work;



Coordinate supervision of work;



Communicate with the Field Safety Officer / Site Manager (FSO) on health and safety issues
and implementation of field work.

2.1.3 FIELD SAFETY OFFICER / SITE MANAGER (FSO)
The Field Safety Officer / Site Manager (FSO) is the onsite coordinator of site work activities. The FSO’s
health and safety duties are as follows:


Promote a safe working environment through a concerted effort with the Corporate Health
and Safety Manager;



Ensure implement the HASP during the site work activities;



Conduct or assign responsibility for conducting orientation and daily “tailgate” meetings
with employees and ensure that documentation is maintained in the field file;



Verify that equipment brought to the site is in working order and proper safety guards are in
place;



Verify current certification of individual’s medical fitness, training and respirator fit prior to
authorizing access to areas where site control is established;



Verify availability of health and safety equipment on site in accordance with the HASP;



Verify that copies of the HASP are available at the site;



Conduct employee health and safety orientations prior to the start of field activities;



Establish and enforce site controls;



Act on the recommendations of the Corporate Health & Safety Manager;
6
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GZA



Exercise “stop work authority” when an imminent hazard or potentially dangerous work
practice is identified or discovered (as discussed above – ALL WORKERS have power to
exercise “stop work authority”); and



The designated FSO shall be on site at all times when work is being performed by GZA or
GZA subcontractors.

SUBCONTRACTORS

The subcontractor shall be solely responsible for initiating, maintaining, and supervising all safety
precautions and programs in connection with its “work”. Any information or assistance provided by
GZA, including this HASP document, is for the subcontractor’s guidance but does not relieve the
subcontractor from its safety responsibility for the “work.” The subcontractor shall take all reasonable
precautions for the safety of, and shall provide all reasonable protection to prevent damage, injury or
loss to:


All employees on the “work” and all other persons who may be affected;



All the “work” and its materials and equipment; and



Other property at or adjacent to the site of the “work.”

The subcontractor shall give all notices and comply with all applicable laws, ordinances, rules regulations
and lawful orders of any public authority bearing on the safety of persons or property or their protection
from damages, injury or loss. In any emergency affecting the safety of persons or property, the
subcontractor shall act to prevent threatened damage, injury or loss.
Subcontractors that work for GZA will meet the intent of this plan and will have the following specific
obligations:


Attend site-specific orientation prior to beginning any work activities;



Read the HASP before working onsite;



Provide copies of all Safety Data Sheets (SDSs) to the Project Manager prior to bringing
materials and/or chemicals onsite:



Provide to the Field Safety Officer copies of training and medical authorizations that may be
required to work onsite, including those required by 29 CFR 1910.120(e) and (f);
7
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Develop safe work procedures for each separate work task that will address the specific
hazards associated with the task to be performed for the particular phase of the work, and
provide to GZA prior to work starting on the task;



Ensure that all employees are trained in the safe and proper use of all tools they may use;



Appoint an on-site Safety Representative;



Provide all necessary personal protective equipment (PPE) to employees, and train the
employees to ensure its proper use;



Ensure that the following activities are performed:
a) Attend daily tailgate safety meetings;
b) Obtain all work permits as required;
c) Conduct safety inspections on a daily basis, and report results to GZA;
d) Promptly correct any unsafe conditions.



Conduct regularly scheduled inspections of equipment, red-tagging and taking out of service
or repairing defective or unsafe equipment immediately; and



Provide documentation of inspection and corrective actions to the Project Manager on a
weekly basis.

The Project Manager or Field Safety Officer will inform the subcontractor’s site manager or supervisor of
any health and safety violations. If unsafe conditions persist, the Project Manager may seek to
terminate the contract with the subcontractor. Under imminent danger conditions, any employee may
stop a subcontractor’s work until unsafe conditions are corrected.



CLIENT PERSONNEL AND VISITORS

All client personnel and visitors desiring to enter a controlled area on this site (when under the control
of GZA’s Field Safety Officer) are responsible for the following:


Providing copies to the Field Safety Officer of all training certifications and medical
authorizations required by 29 CFR 1910.120(e) and (f);



Providing copies of SDSs for all hazardous chemicals brought onsite to the Field Safety
Officer; and



Agreeing in writing to comply with all provisions of the site HASP.

8
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Visitors must obtain clearance from the Field Safety Officer before obtaining access to controlled areas.
In most cases, visitor access will be limited to the support zone. Visitors will receive a job-specific safety
briefing and will be escorted at all times during the site visits. Visitors in areas requiring PPE must have
the equivalent training and PPE as the onsite workers in order to gain entry. GZA is not responsible for
distributing or obtaining PPE for visitors. Site visitors desiring to enter the site when GZA is not present
must make appropriate arrangements with the site owner; such access is discouraged by GZA but
beyond GZA’s authority to control.
3.0

GENERAL HEALTH AND SAFETY REQUIREMENTS

This section discusses health and safety training, briefings, and medical monitoring requirements for site
personnel.
3.1

PERSONNEL TRAINING REQUIREMENTS

3.1.1 ENVIRONMENTAL
Site personnel involved in hazardous waste field activities are required to be trained in accordance with
29 CFR 1910.120(e). The following are the training requirements:


Pre-Assignment Training – site specific Health & Safety orientation prior to going into the
field



Supervisor Training for those personnel who are responsible for supervising activities;



Three Day Supervised field experience;



40-hour HAZWOPER training and current 8-hour refresher;



Confined space training (when encountered);



Hazard communication training;



Daily Task and Health & Safety meetings;



Equipment Operator qualifications, including but not limited to:
o

40-hour HAZWOPER training and current 8-hour refresher; and

o

Competent person training for excavations.

9
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3.1.2 CONSTRUCTION
Site personnel involved in construction field activities are required to be trained in accordance with 29
CFR 1926 et al regarding task specific requirements. The following are the training requirements:

3.2



Pre-assignment training – site-specific health and safety orientation prior to going into the
field



Daily Task and Health & Safety meetings;



Equipment Operator qualifications;



Competent person training for excavations, etc., and



40-hour HAZWOPER and current 8-hour refresher.

HAZARD COMMUNICATION PROGRAM

The Hazard Communication Program is established to inform employees and subcontractors of chemical
hazards they may encounter.
3.2.1 HAZARD COMMUNICATION TRAINING
The Field Safety Officer will present hazard communication training before any work is started. This will
include the hazards associated with any chemical contaminants likely to be encountered on site.
3.2.2 WARNING LABELS AND SAFETY DATA SHEETS
The Field Safety Officer will verify that chemical products are appropriately labeled and will obtain SDSs
for all such products. Employees may obtain copies of the SDSs from the Field Safety Officer for material
and/or chemical products used in the workplace.
3.2.3 COMMUNICATION OF HEALTH AND SAFETY CONCERNS
If health and safety concerns arise during field activities, the following steps will be taken:


Bring health and safety concerns to the attention of the Field Safety Officer and/or Site
Manager;



Bring health and safety concerns that the Field Safety Officer and/or Site Manager are
unable to address satisfactorily to the attention of the Corporate Health and Safety
Manager;



Notify personnel listed in Section 8.1.1 in the event of an incident or emergency.
10
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3.2

GZA

EMPLOYEE MEDICAL SURVEILLANCE

GZA field personnel shall participate in a medical surveillance program. The specifics of the baseline,
periodic, and annual physicals can be found in GZA’s Corporate Health and Safety Program. Employees
with medical limitations are responsible for notifying the Field Safety Officer to ensure that proper tasks
are assigned.
Each employee is responsible for notifying management if an incident or exposure occurs.
Subcontractors shall provide the Field Safety Officer with documentation of employees’ participation in
a medical surveillance program before their employees begin field work. GZA shall require a
Occupational Physician’s medical clearance form for each subcontractor employee, but shall not
otherwise research the criteria used by the occupational physician.

3.4

INSPECTIONS

Site and equipment inspections will be performed on a routine basis to verify applicability of, and
compliance with, this HASP.
3.4.1 SITE INSPECTIONS
The following people will conduct inspections:
Field Safety Officer will make daily health and safety surveys of the task(s).
Corporate Health and Safety Director will conduct periodic audits of the task(s).
Site Manager will conduct a review of the job site before any new phase of work is initiated and, at a
minimum, once per month thereafter.
Excavations will be inspected by a designated competent person at the start of each shift and after each
event such as rain or freezing weather.
GZA subcontractors will be required to perform, at a minimum, periodic inspections and report results
to GZA so that any issues can be corrected.
All site inspection results will be reviewed with the Field Safety Officer and subcontractors (as
applicable).
12
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3.4.2 EQUIPMENT INSPECTIONS
Onsite equipment must be inspected by a designated competent person. Table 3-1 contains a list of the
equipment to be inspected and the frequency of each inspection. Daily inspections shall be conducted
by all employees before using work tools, equipment, PPE, work platforms, and the general work area.

Table 3-1
Equipment Inspection List

Equipment

Inspection Frequency

Electric equipment & cords

Monthly

Drill Rigs

Daily

Excavators

Daily

Pumps

Monthly

Generator

Daily when used

Treatment system

Weekly

Blowers

Monthly

Monitoring Equipment

Daily

Inspections of excavations will be conducted at the beginning and end of shifts, at a minimum and
following rainfall or freezing weather, and results will be submitted to the Field Safety Officer.
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HAZARD EVALUATION AND CONTROL

The activities covered by this project HASP present the potential for exposure to chemical, physical, and
biological hazards that may be encountered during the performance of work at this site. Certain
chemical and physical hazards will be unique to specific tasks, activities, and locations. Table 4-1
provides a list of chemical substances known or suspected on site. Table 4-2 provides a list of
anticipated physical/biological hazards and their remedies. Table 4-3 lists the weather-related hazards.
This HASP addresses a wide variety of hazards known or suspected to exist at the site or that are
inherent to the process of environmental restoration or waste management activities; however,
unforeseen hazards may be present in the performance of some tasks. Hazards that arise that are not
specifically addressed by this HASP will be assessed by the Field Safety Officer and the Corporate Health
and Safety Manager to ensure appropriate control measures are put in place to maximize worker,
environmental and public safety.

4.1

PHYSICAL HAZARDS

Physical hazards are identified in Table 4-2.

4.1.1 PROCEDURES FOR COMPLEX OR UNUSUAL TASKS
A detailed addendum will be written for complex or unusual tasks that may arise during performance of
the work. Most tasks will be performed outdoors during daylight hours. The rule of thumb for working
after daylight hours is that there will be no shadows within the work area. Vehicle headlights are not
acceptable forms of lighting.
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TABLE 4-1
CHEMICAL substances known/suspected on site

Substance/Mixture

Media

PEL/TLV

IDLH

Aromatic VOCs (gasoline, fuel oil, diesel, waste oil):

Benzene

Soil/GW/Air

1 ppm

500 ppm

Ethylbenzene

Soil/GW/Air

100 ppm

800 ppm

Toluene

Soil/GW/Air

200 ppm

500 ppm

Xylenes

Soil/GW/Air

100 ppm

900 ppm

Halogenated VOCs (dry cleaning, machining, degreasing, waste oil):

Tetrachloroethylene (PCE)

Soil/GW/Air

100 ppm

150 ppm

Trichloroethylene (TCE)

Soil/GW/Air

100 ppm

1,000 ppm

1,1-Dichloroethylene (1,1-DCE)

Soil/GW/Air

200 ppm

1,000 ppm

trans 1,2-Dichloroethylene (t-1,2-DCE)

Soil/GW/Air

200 ppm

1,000 ppm

cis 1,2-Dichloroethylene (c-1,2-DCE)

Soil/GW/Air

200 ppm

1,000 ppm

1,1,1-Trichloroethane (1,1,1-TCA)

Soil/GW/Air

10 ppm

100 ppm

1,1-Dichloroethane (1,1-DCA)

Soil/GW/Air

100 ppm

3,000 ppm

1,2-Dichloroethane (1,2-DCA)

Soil/GW/Air

100 ppm

3,000 ppm

Carbon Tetrachloride

Soil/GW/Air

10 ppm

200 ppm

Vinyl Chloride

Soil/GW/Air

1 ppm

------------

Other

Soil/GW/Air

25 ppm

2300 ppm

Methylene Chloride (DCM)
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Semi VOCs (Fuel Oil)

Acenaphthene

Soil/GW/Air

-----

--------

Acenaphthylene

Soil/GW/Air

-----

--------

Anthracene

Soil/GW/Air

0.2 mg/m3

80 mg/m3

Benzo(a)anthracene

Soil/GW/Air

-----

--------

Benzo(b)fluoranthene

Soil/GW/Air

-----

--------

Benzo(k)fluoranthene

Soil/GW/Air

-----

--------

Benzo(g,h,i)perylene

Soil/GW/Air

-----

--------

Benzo(a)pyrene

Soil/GW/Air

0.2 mg/m3

80 mg/m3

Chrysene

Soil/GW/Air

0.2 mg/m3

80 mg/m3

Dibenz(a,h)anthracene

Soil/GW/Air

-----

--------

Fluoranthene

Soil/GW/Air

-----

--------

Indeno(1,2,3-cd)pyrene

Soil/GW/Air

-----

--------

Naphthalene

Soil/GW/Air

10 ppm

250 ppm

Phenanthrene

Soil/GW/Air

0.2 mg/m3

80 mg/m3

Pyrene

Soil/GW/Air

0.2 mg/m3

80 mg/m3

Dibenzofuran

Soil/GW/Air

-----

------

Polychlorinated Biphenyls (PCB’s)

Soil/GW/Air

1 mg/m3

5 mg/m3

Lead (Pb)

Soil/GW/Air

0.1 ppm

100 ppm

Inorganic Substances & PCB’s:

16

August 2017

Former Fulton Manufactured Gas Plant (MGP) Site HASP (DRAFT)

GZA

Arsenic (As)

Soil/GW/Air

0.01 ppm

100 ppm

Barium (Ba)

Soil/GW/Air

------------

-----------

Silver (Ag)

Soil/GW/Air

0.01 ppm

10 ppm

Chromium (Cr)

Soil/GW/Air

1 ppm

Cadmium (Ca)

Soil/GW/Air

0.005 ppm

9 ppm

Mercury (Hg)

Soil/GW/Air

0.01 ppm

10 ppm

Selenium (Se)

Soil/GW/Air

0.2 ppm

Copper (Cu)

Soil/GW/Air

1 ppm

100 ppm

Nickel (Ni)

Soil/GW/Air

1 ppm

10 ppm

Zinc (Zn)

Soil/GW/Air

---------

---------

Beryllium (Be)

Soil/GW/Air

0.002 ppm

4 ppm

Titanium (Ti)

Soil/GW/Air

-----------

---------

250 ppm

1 ppm

Other Metals

Pesticides:
Other Substances

Other

PEL = Permissive exposure limit (OSHA and NIOSH)
TLV = Threshold limit value (ACGIH)
IDLH = Immediately dangerous to life and health (NIOSH)
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TABLE 4-2
ANTICIPATED PHYSICAL AND BIOLOGICAL HAZARDS

ANTICIPATED HAZARDS

YES

NO

REMEDY

In-Process Chemical Use

X

Where gloves when using generator,
ensure oil pads are readily available,

Acoustic Noise

X

Ear Plugs for drilling work

Confined Space

X

Extreme Hot/Cold Weather

X

See Table 4-3

Vehicular Traffic

X

Use cones to section off traffic

Asbestos/Lead Paint

X

Fire Hazards

X

Flammables/Explosives

X

Heights/Ladders
Work over water

See Section 5.7
X

X

Radioactive

Wear personal floatation devices, have
throw ring on boat, portable wash unit
on boat for personal decontamination
in case person falls in water.
X

Kinematic/Mechanical
Striking/Struck By

X

First sound of thunder, cease
operations

Handling/Lifting

X

Universal back supports
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Biological
Bites/Stings/Lyme Disease

X

Toxic Plants/Poison Ivy
Microbial/Medical/Sewage

Repellant as needed
X

X

When working above water at
Gowanus Canal, wear PPE to protect
hands and mucous membranes.

Excavation

X

Develop addendum to cover large
excavation

Electrical

X

Wear work gloves around generator,
limit exposure of Grundfos controller
to inclimate weather

Waste

Natural Gas
Trenching:

X
X

Hard hats, explosive meters, trench
box (possibly), safety glasses

X

Wear appropriate non-slip work boots,
survey terrain prior to walking, threepoints of contact when
ascending/descending.

Other: 1. Slip, Trip, & Fall
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TABLE 4-3
WEATHER RELATED HAZARDS

Condition

Cause

Symptoms

First Aid

Dehydration

Depletion of body fluids

Dizziness, weakness, headache

Replace lost water, water should be
sipped not gulped, get medical
treatment.

Immersion Foot

Prolonged exposure of feet to wet
conditions at temperatures between 32 and
50°F. Inactivity and damp socks and boots
(or lightly laced boots that impair
Repeated exposure of bare skin for
prolonged periods to temperatures from 20
to 60°F (for those not acclimated to cold
weather).

Cold, numb feet may progress to hot
with shooting pains. Swelling, redness,
and bleeding.

Rewarm feet by exposing them to
warm air. Evacuate victim to medical
facility. Do not massage, rub, moisten,
or expose affected area to extreme
Warm affected area with direct body
heat. Do not massage or rub. Do not
wet the area or rub with snow or ice.
Do not expose affected area to open
fire, stove, or any other intense heat
source.

Prolonged cold exposure and body heat
loss. May occur at well above freezing,
especially when a person is immersed in
water.
Freezing of tissue, normally due to exposure
below 32°F.

Lack of shivering. Drowsiness, mental
slowness, lack of coordination. Can
progress to unconsciousness, Irregular
heartbeat, and death.
Numbness in affected area. Tingling,
blistered, swollen, or tender areas. Pale,
yellowish, waxy-looking skin.

(Trench Foot)
Chillblain

Hypothermia

Frostbite

Swollen, red skin (or darkening of the
skin in dark skinned individuals).
Tender, hot skin, usually accompanied
by itching.

Strip off clothing and wrap victim in
blankets or a sleeping bag. Get victim
to a heated location and medical
treatment as soon as possible.
Warm affected area with direct body
heat. Consult with medical personnel
ASAP. Do not thaw frozen area if
treatment will be delayed. Do not
massage or rub affected area. Do not
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Heat Stroke

Hypothalamus not regulating heat
dispersion within the body.

Red, hot, dry skin; no perspiration;
dizziness; confusion; rapid breathing
and pulse; and high body temperature.

This is a MEDICAL EMERGENCY! Cool
victim rapidly by soaking in cool (not
cold) water. Loosen restrictive
clothing. Get medical attention
immediately.

Heat Exhaustion

Exposure to extreme heat and/or humidity
or severe dehydration

Pale, clammy, moist skin; shallow
breathing; profuse sweating; weakness;
normal temperature; headache;
dizziness; and vomiting

Move victim to a cool, air-conditioned
area. Loosen clothing, place head in
low position. Have victim drink cool
(not cold) water.
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PROCEDURES TO LOCATE BURIED (UNDERGROUND) UTILITIES

As required by law, a minimum lead time of 72 hours prior to initiation of any intrusive field work is
required to obtain a Dig Safely ticket. Additional lead time is recommended to minimize the possibility
of work interruptions caused by the lack of the required permits. The following steps will be completed
before beginning work efforts such as drilling, excavation, trenching, or other work that requires
significant penetration of the ground surface:


Mark areas of disturbance with stakes or white paint on the ground surface, including either
initials of the name of the person marking the areas, or initials of their company;



Call the Dig Safely New York (1-800-272-4480) to locate underground utilities within the
public right-of-ways and obtain a ticket number;



The locator service will respond and the area will be marked according to the following
guidelines:
a. Water – Blue outline on ground surface
b. Natural Gas – Yellow outline on ground surface
c. Storm and Sanitary Sewer – Green outline on the ground surface
d. Electric Power Lines – Red outline on the ground surface
e. Communication Lines (telephone) – Orange outline on the ground surface
f.



Radioactive Materials – Purple on the ground surface

Prior to beginning drilling/excavation, GZA’s Field Safety Officer must review site markings
and confirm that all utility companies have responded and marked the site.



To the extent practical, locations of the proposed explorations will be coordinated with
owners of the properties relative to the layout of known subsurface utilities.

6

TRAFFIC

When drilling or excavating near or in the street, GZA must arrange for traffic control.
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CHEMICAL HAZARDS

Table 4-1 Chemical Hazard Summary presents contaminant exposure limits for those chemicals known
or suspected to be present at the site. These limits are derived by OSHA, American Conference of
Government Industrial Hygienists (ACGIH) and/or National Institute of Occupational Safety and Health
(NIOSH). The Corporate Health and Safety Manager will evaluate any unforeseen chemical hazards
encountered during the performance of tasks covered by this HASP. The Project Manager will review
health and safety requirements prior to ordering any new chemicals.
4.3

BIOLOGICAL HAZARDS AND CONTROLS

Hard bodied ticks are disease vectors for a variety of diseases including Lyme disease. It is unlikely that
they will be evident at this site due to a lack of grassy and wooded areas. However, an awareness of and
precautions against Lyme disease are important. Lyme disease is characterized by a red circular patch
which slowly expands (the “bullseye rash”), typically develops a few days to a few weeks after the bite
of an infected deer tick; note that not all people who are bitten by an infected tick have this rash. The
rash may be accompanied by flu-like symptoms, stiff neck, fever, muscle aches, or general malaise.
Other problems that may occur include meningitis, neurological abnormalities, and cardiac
abnormalities.
Any employee potentially bitten by a tick, or who exhibits symptoms of infection, should seek medical
attention immediately. If a visible tick is attached to the skin, rubbing alcohol will encourage the tick to
dislodge. Mechanical force increases the secretion of toxins and may leave mouth parts of the tick
engaged in the host.
Of greater concern at the site is the potential to be bitten by a mosquito. This is a potential cause of
West Nile Virus, encephalitis, or other mosquito related diseases. Detailed information on reactions and
cure can be found by contacting the N.J. Mosquito Control Commission in Trenton, NJ at 609-292-3649.
To protect against these bug bites, the following precautions should be taken during mosquito season:


Wear light-colored clothing in order to more easily see ticks and mosquitoes



Wear long-sleeve shirts, pants, socks and shoes



Inspect clothing frequently



Do not touch and/or pick up dead birds or mammals
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Inspect your head and body thoroughly when returning from the field



Wear clothing treated with permethrin and apply insect repellant containing DEET to
exposed skin.

RADIOLOGICAL HAZARD AND CONTROLS

Based on the historic usage of the site, the potential for exposure to radiation sources is very unlikely at
this site.
4.5

ENVIRONMENTAL HAZARDS

Primary hazards presented by the natural environment may include heat or cold stress and inclement
weather.
4.5.1 HEAT AND COLD STRESS
4.5.1.1

HEAT STRESS

Heat stress is a significant potential hazard which is generally exacerbated by the use of PPE in hot
environments. A heat stress prevention program will be implemented when ambient temperatures
exceed 70º for personnel wearing impermeable clothing. The following are elements relative to heat
stress, a Temperature Extremes Program that would include, but not be limited to:


Selection of PPE to reduce the risk of heat-related illness



Hydration



Cool rest areas



Engineering controls (i.e., air conditioned cabs, drenching)



Administrative controls (i.e., work schedules, acclimatization, work/rest regimes)



PPE (i.e., ice vests, vortex tubes)



Monitoring (body core temperature, pulse rate).



Identification of heat-related illnesses (heat cramps, heat exhaustion, and heat stroke)



Employee training
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COLD STRESS

At certain times of the year, workers may be exposed to the hazards of working in cold environments.
Potential hazards in cold environments include frostbite, trench foot or immersion foot, and
hypothermia as well as slippery surfaces, brittle equipment, poor judgement, and unauthorized
procedural changes. The following are the main elements relative to cold stress of a Temperature
Extremes Program that would include, but not be limited to:


PPE (i.e, hard hat liners, boot and glove liners, insulated coveralls)



Engineering controls (i.e., heaters, wind shields, covered metal handles)



Administrative controls (i.e., work/warm up schedule, acclimatization)



Warm rest areas



Employee training.

Table 4-3 summarizes symptoms and treatment procedures for heat and cold stress.
4.5.2 INCLEMENT WEATHER
Adverse weather conditions requiring immediate suspension of field work activities are defined as:


Thunderstorm watches or warnings as the situation warrants will be used as an alert to
potential activity. Thunder and/or lightning is cause for immediate termination of all
outdoor activities.



Sustained wind speeds of 25 mph or wind gusts of 35 mph for high profile work where wind
chill is not a factor, i.e., >60° F;



Sustained wind speeds of 40 mph or wind gusts of 45 mph for non-high-profile work;



Moderate rain and/or snowfall of 0.11 to 0.3 inches per hour during hoisting activities.
Freezing rain is also cause for suspension of hoist and cat-head use.



An equivalent wind-chill factor of -25° F will trigger the systematic shut-down of all nonemergency work activities. Emergency is defined as a situation where lives are threatened
due to inclement weather.



A tornado warning requires a general work stoppage.



Hurricane warning



Blizzard – blizzard conditions.
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In the event of adverse weather conditions, the Field Safety Officer will determine whether work can
continue without compromising the health and safety of site personnel. The Field Safety Officer will
direct the implementation of precautions necessary to ensure the health and safety of site personnel.
Note: The following procedures can be taken to minimize risk during electrical storms:


Seek shelter away from trees, power poles, bodies of water, etc.



Seek shelter in hard-top vehicles (with the windows rolled up)



A lightning strike in the immediate area may be imminent if the hair on the arms or back of
the neck stands on end. If this occurs, immediately place your hands over your ears and
squat down with your feet flat on the ground and close together. Always attempt to make
yourself lower than the highest object around you and as small as possible. DO NOT lie on
the ground.

4.6

ERGONOMIC HAZARDS

Cumulative trauma disorders (CTDs) occur most frequently as a result of strain from performing the
same task on a continuous basis. The primary risk factors for CTDs are as follows:


repetitive motion;



excessive force; and



awkward position.

Other risk factors include the following:


Working with vibratory tools;



Working in a cold environment; and



Being in poor physical condition.

Take the following actions to prevent CTDs at this work site:


Find ways to reduce repetitive motion and excessive force;



Neutralize strain and tension-causing awkward postures by placing the body in a more
natural position;



Consider using power tools instead of hand tools;
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Choose tools with soft-cover grips;



Select tools with handles designed to keep your wrist in a neutral position;



Wear gloves that fit correctly as gloves that are too large or thick may cause you to use
excessive force, and gloves that are too tight may restrict circulation; and



Take frequent breaks to stretch body parts under stress.

Any employee exhibiting symptoms of CTDs, including a prickly or tingling sensation in the fingers, or
pain, loss of sensation, or weakness in a part of the body should promptly communicate this symptom
to the Field Safety Officer.

4

CONFINED SPACE HAZARD

For the purpose of this project, all confined spaces are considered permit required and will not be
performed by GZA personnel. Confined space means a space with the following characteristics:

5



large enough and so configured that an employee can barely enter and perform assigned
work;



limited or restricted means of entry and exit (for example, tanks, vessels, silos, storage bins,
hoppers, vaults, and pits); and



not designed for continuous employee occupancy.

EXCAVATIONS

The Site Manager shall designate competent persons for trenching and excavation activities on site only
after they have completed an appropriate course taught by a recognized third party.
Supervisors responsible for employees performing excavation work must:


Ensure competent persons have been assigned to inspect the safety of excavations and
monitor the work for any hazardous situations. Confirm each excavation job is properly
evaluated and prepared with hazards being addressed, ensuring employees are protected.



Ensure employees are aware of any hazards associated with their work, and they are
properly trained on this section and any site-specific excavation procedures.
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Competent persons assigned to excavation sites have the responsibility to:


Evaluate whether the excavation is also a confined space and what additional requirements
shall apply. If this is the case, all parts of both the excavation and the confined space entry
procedures must be followed.



Perform documented daily inspections of excavations, the adjacent areas, and protective
systems before the start of all work each day and as necessary throughout the shift.



Inspections shall additionally be made after every rainstorm or other hazard-increasing
occurrence. Where evidence indicates a possible cave-in, failure of the protective system,
or other hazardous condition, employees shall be removed until the proper precautions
have been taken.

General work practices include, but are not limited to:


Barricades must be placed around all unattended excavations.



Rigid barricades must be placed around excavations exposed to pedestrian traffic.



Physical barricades must be placed around excavations exposed to vehicular traffic.



Employees outside of excavations and exposed to vehicular traffic shall be provided with
and will wear reflectorized or highly visible warning vests.



No person shall be permitted under loads handled by lifting or digging equipment. No
employees shall remain near a vehicle being loaded. Operators may remain in the closed
cab of the vehicle.



All excavating work must have the prior approval of the Site Manager. The proper Dig Safe
ticket must be issued before excavation work may be done.



All excavations 4 feet or more in depth require a safe means of access and egress. A
stairway, ladder, ramp or other safe means of access and egress shall be located in
excavations that are 4 feet or more in depth so as to require no more than 25 feet of lateral
travel for employees.



Employees shall not work in excavations in which there is accumulated water, or in which
water is accumulating unless the proper precautions have been taken. Precautions include
support or side shields, water removal to control the level, and use of a safety harness and
lifeline.



Except in stable rock, excavation below the level or base of footing of any foundation,
retaining wall, or trees shall not be permitted unless the wall is underpinned and all other
precautions are taken to ensure the stability of the adjacent walls and the safety of
employees involved in the work. Shoring, bracing, or underpinning shall be inspected daily.
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Excavated or other material and equipment shall be kept at least three feet from the edge
of excavations or behind retaining devices sufficient to prevent material or equipment from
falling or rolling into the excavation.



If the operator of mobile equipment adjacent to or near the edge of the excavation does not
have a clear view of the edge of the excavation, a warning system such as barricades, stop
logs, or hand signals shall be used. If possible, the grade should be away from the
excavation.



Where employees or equipment are required or permitted to cross over excavations,
walkups or bridges with standard guard rails shall be provided. All wells, pits, shafts, etc.
shall be barricaded or covered. Upon completion of operations, temporary wells, pits,
shafts, etc., shall be promptly and adequately backfilled.
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DRILLING OPERATIONS

Drilling Operations pose their own inherent hazards. Priority shall be given to ensuring the drilling rig,
adjunct equipment, and support services are in good repair and appropriate to the task. The rig
operator must conduct a daily walk-around of the rig to visibly check for defects or potential hazards in
the work area.
The following items shall be considered and addressed on a daily basis:


Rig mast is not raised within 20 feet of overhead power lines.



Bore hole location is offset at least 10 feet from any type of underground utilities.



There are no obvious hose/connection leaks on the rig.



The emergency kill switches are in place and functioning.



All guards and shrouds are in place and provide adequate protection.



Where the derrick platform is more than four feet above grade, railings and toe-boards are
adequate and in place.



Whip checks are in place and properly installed on all pressurized hoses.



Validated fire extinguisher(s) and first aid kit are on the rig.



Cables and hoisting equipment are maintained and in good condition.



Auxiliary pumps and equipment must be properly secured to the rig.



Outriggers/leveling arms are used with proper cribbing



Plastic sheeting is properly placed under the drill rig to contain spills.
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SITE CONTROL

Effective site control procedures must be maintained at all times to reduce the potential exposure of the
task team, members of the public, and the surrounding environment to the hazards onsite. Site control
includes the following safe work practices:

5.1



Limiting site access to essential personnel, both during work hours and off-hours;



Establishing work zones within the site, and documenting personnel entering exclusion
zones;



Conducting operations in a manner to reduce the exposure of personnel and equipment and
to eliminate the potential for offsite dispersion of contaminants; and



Establishing decontamination procedures for personnel and equipment.

WORK ZONES

Work zones are intended to control the potential spread of contamination throughout the site and to
assure that only authorized individuals are permitted into potentially hazardous areas. The
establishment of site zones will be at the discretion of the Field Safety Officer. Three zones will be as
follows: Exclusion Zone (EZ), Contamination Reduction Zone (CRZ), and a Support Zone (SZ). If used, the
specific zones shall be established on the work site when operations begin. Maps of zones may be
posted at the site and used during initial site-specific training if required.
The following should be used for guidance in revising these preliminary zone designations, if necessary:
Support Zone – The SZ is an uncontaminated area (trailers, trucks, etc.) that will be the field support
area for most operations. The SZ provides for field team communications and staging for emergency
response. Appropriate sanitary facilities and safety equipment will be located in this zone. Potentially
contaminated personnel/materials are not allowed in this zone. The only exception will be
appropriately packaged/decontaminated and labeled samples.
Contamination Reduction Zone – The CRZ is established between the EZ and the SZ. The CRZ contains
the contamination reduction corridor and provides for an area for decontamination of personnel and
portable hand-held equipment, tools, and heavy equipment. A personnel decontamination area will be
prepared at each exclusion zone. The CRZ will be used for Exclusion Zone entry and egress in addition to
access for heavy equipment and emergency support services.
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Exclusion Zone – All activities which may involve exposure to site contaminants, hazardous materials
and/or conditions should be considered an exclusion zone (EZ). This zone will be clearly delineated by
cones, tapes or other means. The Field Safety Officer may establish more than one EZ where different
levels of protection may be employed or different hazards exist. The size of the EZ shall be determined
by the Field Safety Officer allowing adequate space for the activity to be conducted, field members, and
emergency equipment.

5.2

BUDDY SYSTEM

All personnel performing field activities will work with a buddy/partner who is capable of the following:


Assisting his or her partner



Monitoring the partner for signs of chemical or other exposures (e.g., heat or cold)



Periodically verifying the integrity of the partner’s PPE; and



Notifying the Project Manager if emergency help is needed.

As personnel enter an exclusion zone through the access control point, the Field Safety Officer will verify
that personnel employ the buddy system.
5.3

COMMUNICATIONS

Verbal communications at the site may be impaired by onsite background noise caused by heavy
equipment, local traffic, and using PPE; therefore, communications may be supplemented by hand
signals. Hand signals to be used between personnel within an exclusion zone will be reviewed during
tailgate safety meetings conducted before starting work.
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SECURITY

Site security is essential to prevent unauthorized, unprotected or unqualified people from exposure to
site hazards; prevent vandalism; and to protect established and safe working procedures. Site security
will be maintained in the following ways:

5.5



Limit access at control points to authorized and essential personnel;



Assign responsibility for enforcing exit and entry requirements;



Give the Site Manager the authority to approve all visitors to the site; and



Stop work immediately if unauthorized personnel attempt to or succeed in accessing the
work area or exclusion zone.

DECONTAMINATION PROCEDURES

Decontamination protects workers, the public and the environment by limiting exposure to harmful
substances and by preventing the spread of contamination. The Field Safety Officer and the Site
Manager will oversee personnel and heavy equipment decontamination procedures to determine their
effectiveness and take corrective actions to rectify any deficiency. Generally, it is preferable to avoid
being contaminated in the first place, and reasonable efforts will be made to avoid unnecessary
contamination of individuals and equipment.
5.5.1

Personnel Contamination

At areas where an exclusion zone is necessary, all personnel exiting an exclusion zone will follow
decontamination procedures. Under no circumstances except during emergency evacuation will
personnel leave the exclusion areas before decontamination. The Field Safety Officer may approve
simplification of the procedures in the field when a determination has been made that decontamination
procedures are unnecessary.
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Equipment And Vehicle Decontamination

Before removing equipment that has contacted waste material from the exclusion zone, it will be
decontaminated. An equipment decontamination facility will be constructed; sampling tools or
equipment will be decontaminated. Sensitive electronic equipment will be protected from
contamination by draping, masking, or otherwise covering as much of the instruments as possible with
plastic without hindering the operation of the unit. Protective coverings will be removed from
contaminated equipment and dispose of in the appropriate containers. Any dirt or obvious
contamination on the equipment will be brushed or wiped with a disposable wipe. The units can then
be taken inside in a clean plastic tub, wiped with damp disposable wipes and dried. The units will be
checked, field calibrated, and recharged as necessary, for the next day's operation.
5.6

WASTE HANDLING AND DISPOSAL

All discarded materials, waste materials or other objects shall be handled in such a way as to preclude
the potential for spreading contamination, creating a sanitary hazard, or causing litter to be left on site.
All potentially contaminated materials, e.g., clothing, gloves, etc., will be bagged or drummed as
necessary, labeled and segregated for disposal. Any drums containing discarded contaminated personal
protective equipment (PPE) will be stored in or near the on-site trailers. All non-contaminated materials
shall be collected for appropriate disposal as non-hazardous solid waste. The owner is responsible for
waste classification. Any hazardous waste documentation will be signed by the owner. No waste
material that is a result of the site contaminants can go off site without the owner’s approval.
All disposal facilities and transporters used for off-site disposal will be approved in accordance with the
owner prior to use. The owner or his authorized representative will prepare the hazardous waste
documentation (profiles, manifests).
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DRILLING AND EXCAVATING IN VOC CONTAMINATED SOILS

Drilling and excavating operations in VOC contaminated soils may generate flammable or explosive
conditions in the immediate vicinity of the borehole and drill rig. Flammable vapors are liberated as the
soil is disturbed by drilling or excavating operations and vapors are brought to the ground surface.
These flammable conditions can be a hazard, especially if exposed to an ignition source, such as spark
caused by the drill bit encountering a rock or during welding operations. Other hazards such as
inhalation and absorption can pose serious health concerns.
The explosive atmosphere can be controlled by inerting, which is essentially the displacement of
atmospheric oxygen with nitrogen or carbon dioxide. Nitrogen is preferred in many instances, in part,
because it is less likely to impact the sample quality when soil or soil gas samples are being collected.

35

August 2017

Former Fulton Manufactured Gas Plant (MGP) Site HASP (DRAFT)

6.0

GZA

PERSONNEL AND AIR MONITORING

The following sections contain information describing the types, frequency and location of real-time,
integrated, and other monitoring.
6.1

REAL-TIME AIR MONITORING

This section addresses the real-time and personal monitoring that will be conducted, including selection
of instrumentation, frequency, and location.
Table 6-1 presents a breakdown of each main activity and provides the instrumentation, frequency and
location of real-time monitoring for the site. Table 6-2 lists the Real-Time Air Monitoring Action Levels
to be used in all work areas.
Organic vapor concentrations will be measured using a PID with 10.6 eV lamp energy. Concentrations
shall be recorded during excavation activities, augering, drilling, and any other activity that is intrusive
with the possibility of encountering contaminant vapors. The monitoring for organic vapors shall consist
of measurements recorded at the breathing zone height in the area of highest employee risk. Readings
will be taken at the start of each task which may produce VOCs. PID readings will be augmented by the
use of colorimetric detector tubes based on PID action levels, to qualitatively identify contaminants. The
Field Safety Officer will interpret monitoring results using professional judgment. Therefore, the action
level criteria (Table 6-1) have been set as flexible guidelines.
Monitoring for combustible gases may be conducted during excavation activities, drilling or augering, or
any other activity where the presence of combustible gases may pose a hazard
Visual monitoring for dust will be ongoing throughout the entire project. Water will be used as a control
for the suppression of dust emissions.
The following instruments may be used for work area monitoring:


Photo-Ionization Detector (PID)



Combustible Gas Indicator (CGI) with Oxygen (O2)sensor



Hydrogen Cyanide Meter



Colorimetric Detector Tubes for cyanide and benzene

36

August 2017

Former Fulton Manufactured Gas Plant (MGP) Site HASP (DRAFT)

GZA

Table 6-1
Frequency and Location of Real-Time Air Monitoring
Activity

Air Monitoring Instrument

Frequency and Location

Excavation Activities,
Installation of Utilities,
Augering and Drilling

PID / Dust Meter

Initially upon task start-up until area has
been characterized, then every 15
minutes, or as determined by the Field
Safety Officer – in the breathing zone or
at a point source (i.e, borehole or trench)

CGI/Oxygen

Monitoring at the discretion of the Field
Safety Officer initially upon task start-up
until area has been characterized.
Subsequent monitoring every 15 minutes
or as determined by the Field Safety
Officer –at a point source (i.e., borehole
or trench)

Colorimetric Detector Tubes for
Hydrogen Cyanide
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Table 6-2
Real-Time Air Monitoring Action Levels
Air Monitoring
Instrument

Monitoring
Location

Action Level

Site Action

Reason

PID

Breathing Zone

Less than 5 ppm above
background

Continue Work

No potential for
exposure to
VOCs

PID

Breathing Zone

> Background – sustained for
more than 10 minutes

Stop work, exit area, until
contaminants have been
identified with
colorimetric tubes, then
use appropriate level of
respiratory protection.

Exposure to
Unknown VOCs
possible

Stop Work

explosive
atmosphere for
02 out of normal
limits

>5 ppm

CGI/Oxygen

Breathing Zone

Combustible Gas 10-25% LEL
Oxygen >21% 02 rich
<19.5% 02 deficient

Colorimetric
Detector Tube
for Hydrogen
Cyanide

Breathing Zone

< 2 ppm

Pull a Drager tube and
confirm concentration is
less than 2 ppm.
Continue work if
concentration is less than
2 ppm.

> 2 ppm

Stop work and move at
least 25 feet upwind.
Continue to monitor and
only resume work if
concentrations are less
than 1 ppm.
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INSTRUMENT CALIBRATIONS AND MAINTENANCE

Instrumentation used to monitor employees’ exposures will be calibrated and maintained as directed by
the instrument manufacturer. The following guidelines will be used for this purpose:


Instruments will be calibrated before and after use or maintenance, in accordance with the
manufacturer’s instructions for each class of instrument used. Calibration data will be
recorded in an instrumentation calibration log book. The typical frequency of calibration is
expected to be at the beginning of each task or, at a minimum, daily.



Calibration standards will be traceable to a National Institute of Standards and Technology
primary standard or be a recognized primary standard. Copies of calibration standard
certificates will be maintained at the site.
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PERSONAL PROTECTIVE EQUIPMENT.

The purpose of using personal protective clothing and equipment is to shield or isolate individuals from
the hazards that may be encountered when engineering and other controls are not feasible, or cannot
provide adequate protection. Adherence to all prescribed controls is vital to minimize exposures.
General PPE ensembles for site activities are defined by the EPA and OSHA. Table 7-1 summarizes
specific PPE ensembles that are required for individual tasks. PPE levels may be upgraded or
downgraded based on conditions specified in Section 7.2. PPE including respiratory protection
equipment, will be inspected, tested, and used as required for site work. The Field Safety Officer will
authorize modifications and announce changes and the justification for those changes at a tailgate
safety meeting.
7.1

UPGRADING AND DOWNGRADED LEVELS OF PROTECTION

Levels of protection will be upgraded or downgraded in response to site conditions. Table 7-2
summarizes conditions that might require an upgrade or that may indicate that a downgrade is possible.
Table 6-2 provides the monitoring levels which trigger the upgrade to Level C and also the level to stop
work. Level C will involve an APR Cartridge classified as Organic Vapors and P-100 Cartridge.
The Field Safety Officer must authorize all upgrades and downgrades. The Field Safety Officer will inform
the Corporate Health and Safety Manager of the PPE downgraded or upgraded from the initial
requirements. The field team will be notified of PPE changes in a tailgate safety meeting.
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TABLE 7-1
Personal Protective EQUIPMENT (PPE) MATRIX

Field Activity

Land Surveying

Hard
Hat

X

Boat Surveying
Land Assessment of
Bulkheads

X

Boat Assessment of
Bulkheads
Test Pit / Boring
Explorations

X

Safety
Glasses

Safety
Shoes

Hearing
Protectio
n1

HI-VIs
Vest2

X

X

X1

X

X

X

X1

X

X

X

X1

X

X

X

X

X

X
X1

1

Worn whenever noise levels exceed 85DBA

2

Worn whenever working on/adjacent roadways

3

Worn whenever skin hazards exist or while handling samples.

41

Personal
Flotation
Device

X

Chaps/
Jackets

Nitrile
Gloves3

Full Face
Respirator
4

X3

X4

X3

X4

X3
X

X3

X4

X
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Whenever total organic vapors exceed levels specified elsewhere in this plan, respiratory protection is necessary.

42

June 2017

Former Fulton Manufactured Gas Plant (MGP) Site HASP (DRAFT)

GZA

TABLE 7-2
Reasons to Upgrade or Downgrade Level of Protection
Upgrade

Downgrade



Request of individual performing task
with concurrence from Project Manager



New information indicating that situation
is less hazardous than originally thought.



Change in work task that will increase
contact or potential contact with
hazardous materials.



Change in site conditions that decreases
the hazard.



Change in work task that will reduce
contact with hazardous materials.



Upgrade from Level D to Level C when
PID/FID readings exceed 5 ppm in the
breathing zone for 10 minutes.



New information indicating that situation
is more hazardous than originally
thought.
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EMERGENCY PROCEDURES

This section describes pre-emergency planning, emergency equipment and supplies, emergency
procedures, emergency response and accident follow-up, evacuation information, contact, post incident
notifications, record keeping, and vehicle accident procedures.
8.1

DECONTAMINATION DURING MEDICAL EMERGENCIES

There is the possibility that decontamination may aggravate or cause more serious health effects. If
prompt life saving first aid and/or medical treatment is required, decontamination procedures should be
omitted. Whenever possible, response personnel should accompany contaminated victims to the
medical facility to advise on matters involving decontamination.
Life saving care should be initiated immediately without considering decontamination. The outside
garments can be removed (depending on the weather) if they did not cause delays, interfere with
treatment, or aggravate the problem. Respiratory masks and back pack, assemblies must always be
removed. Fully encapsulating suits or chemical-resistant clothing can be cut away. If the outer
contaminated garments cannot be safely removed, the individual should be wrapped in plastic, rubber
or blankets to help prevent contaminating the inside of the ambulance and/or medical personnel.
Outside garments are then removed at the medical facility. No attempt should be made to wash or
rinse the victim. One exception would be if it is known that the individual has been contaminated with
an extremely toxic or corrosive material, which could also cause severe injury or loss of life. For minor
medical problems or injuries normal decontamination procedures should be followed.
Heat stroke requires prompt treatment to prevent irreversible damage or death. Protective clothing
may have to be cut off. Less serious forms of heat stress require prompt attention or they may lead to
heat stroke. Unless the victim is obviously contaminated, decontamination should be omitted to
minimize health damage and treatment begun immediately.
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SITE FIRST AID AND EMERGENCY RESPONSE SUPPLIES

Provisions must be made for site first aid and emergency response supplies. An inventory of the
supplies, must be maintained and readily available to field personnel. Basic supplies are required to be
kept at the site container include:


first aid kit,



eye wash unit, must deliver at least 0.4 gallons per minute for 15 minutes of drinking quality
water,



absorbent material for small spill cleanup,



fire extinguisher,



blankets and/or stretcher,



wind direction indicator, and



outdoor thermometer,

Communications capability and vehicle access must be evaluated at each site location to ensure that
effective emergency response is available.

8.3

PRE-EMERGENCY PLANNING

The Corporate Health and Safety Manager in coordination with the Site Manager performs the
applicable emergency planning tasks before starting field activities and coordinates emergency response
with local emergency service providers.
8.3.1 EMERGENCY RESPONSE CONTACTS
This section lists the emergency contacts and describes the location of the nearest emergency medical
facility. Contacts to notify in an emergency are shown in Table 8-1.
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TABLE 8-1
EMERGENCY CONTACTS
CONTACT NAME AND ROLE
Richard Ecord, GZA Corporate Health and Safety

CONTACT INFORMATION
404-234-2834 (cell)

Director
Matthew Page, GZA Project Manager

Site Manager / Field Safety Officer

Patrick Van Rossem, National Grid Project
Manager

401-439-1070 (cell)

To Be Determined
917-572-4075 (cell)
Patrick.vanrossem@us.ngrid.com

Roger Cawley, National Grid Property Owner
Interface

908-876-1779 (cell)

Police/Fire

911

Poison Control

1-800-222-1222

CHEMTREC

1-800-424-9300

State DEP Spills

1-877-927-6337

Hospital (New York Methodist Hospital)

(718)-780-3000
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The nearest hospital is New York Methodist Hospital, 506 6th Street, NY, 11215. Directions are as
follows:
From the Site: (11 minute drive) Start out going southeast on Union St toward Nevins St for
approximately 0.14 miles. Take the 2nd right onto 3rd Avenue and drive for approximately 0.56 miles.
Turn left onto 9th Street and drive for approximately 0.73 miles. Turn left onto 8th Avenue and drive for
approximately 0.15 miles. Turn left onto 6th Street and drive for approximately 0.08 miles, the New York
Methodist Hospital is located on the left. The telephone number for the hospital is 718-780-3000. Figure
8-1 shows the best route to the hospital.

8.4

EMERGENCY COMMUNICATION

Communication methods to be used at the site include portable phones for emergency situations. The
following visual hand signs will be used:


Clutching throat: personal distress; and



Arm waving or pointing in exit direction: evacuate.

When calling for emergency response by telephone, report the following information:


Name and association



Location – 525 Union Street



Type of emergency



Time of incident, and



Type of first aid response rendered

The caller should not hang up until the emergency responder has released the caller.

47

August 2017

Former Fulton Manufactured Gas Plant (MGP) Site HASP (DRAFT)

8.5

GZA

EMERGENCY NOTIFICATION

All EHS Events (incidents, first aid, near misses/good catches, fires, chemical spills, property damage,
unsafe acts/conditions, and extraordinary safe behaviors) must be reported immediately to the GZA
Project Manager, and within 24 hours to the GZA People-Based Safety app. The National Grid
Accident/Incident investigation report form shall be completed within 24 hours and communicated to
the client.
For minor injuries or illnesses, GZA personnel and GZA-hired subcontractors are instructed to call
WorkCare’s Incident Intervention services at 1-888-449-7787.
In the event of a chemical release greater than 5 gallons, site personnel will evacuate the affected area
and relocation to an upwind location. The GZA Field Safety Officer and client site representative shall be
contacted immediately.
Site work shall not be conducted during severe weather, including high winds and lightning. In the event
of severe weather, stop work, lower and equipment (drill rigs), and evacuate the affected area.
8.6

TRANSPORT TO MEDICAL FACILITY

In most cases, an ambulance will transport a seriously injured worker to the medical facility. GZA
employees should refrain from taking a worker to the hospital, unless it is only a minor injury.
8.7

FIRE

On receiving notification of a fire on-site, all affected site personnel will assemble at the
decontamination line if feasible. The fire department will be alerted, and personnel will move to a safe
distance from the involved area. Trained personnel should try to extinguish small fires with the on-site
fire extinguisher. In all cases, the fire department should be notified.
8.8

PERSONAL, PROTECTIVE EQUIPMENT FAILURE

If any site worker experiences a failure or alteration of PPE, that person and his or her buddy will
immediately leave the exclusion zone through the decontamination line. The Field Safety Officer shall
be notified. Reentry will not be permitted until the equipment has been repaired or replaced.
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Figure 8-1
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OTHER EQUIPMENT FAILURE

If any other equipment on-site fails to operate properly, notify the Project Manager who will determine,
in conjunction with the Field Safety Officer, the effect of this failure on the health and safety of
continuing operations on-site. If the failure affects the safety of personnel or prevents completion of
the work plan tasks, personnel will leave the exclusion zone until the situation is evaluated and
appropriate actions have been taken.
8.10

EVACUATION

If an evacuation is necessary, the steps below should be followed:


Personnel are to leave the work locations and assemble at a designated upwind assembly
point after detecting the emergency signal for evacuation;



If an emergency situation is of concern to local site personnel, notify the Project Manager
who will notify both the Corporate Health And Safety Manager and the client contacts of
emergency;



If appropriate and safe, the Field Safety Officer and a buddy are to remain at or near the site
after the site has been evacuated to assist local responders and advise them of the nature
and location of the incident;



The field team leader is to account for field team members at the assembly point; and



The Site Manager is to complete an incident report as soon as possible after the occurrence.

Evacuation routes and assembly points will be documented by the Project Manager or Site Manager
during the employee health and safety briefings and daily tailgate meetings. Such locations shall
minimize the spread of contamination. Decontamination will be performed following evacuation to
minimize the exposure of uncontaminated employees or equipment to contaminated employees or
equipment.

50

August 2017

Former Fulton Manufactured Gas Plant (MGP) Site HASP (DRAFT)

8.11

GZA

EMERGENCY RESPONSE AND ACCIDENT FOLLOW-UP

As soon as possible following an incident or emergency, the FIELD Safety Officer, or his designee is to
directly notify the Corporate Health and Safety Manager and/or the Project Manager.
The Corporate Health and Safety Manager should be prepared to provide the following information to
any emergency personnel and the client:

8.12



the Project Manager name;



Site Manager’s name;



task name and task number;



exact location of incident;



name and employer of victim;



nature and extent of injuries.

SPILL OR RELEASE PROCEDURES

In the event of a spill or release, notify the Project Manager and the Site Manager immediately. The
Project Manager or Site Manager will be responsible for ensuring that necessary notifications are given
to the and the client. The client and GZA will determine the strategy for notifying regulatory agencies.
8.13

MOTOR VEHICLE ACCIDENT

The Project Manager and the Site Manager shall be promptly notified of any accidents involving vehicles
at the facility, and will then notify the Client and the GZA Corporate Health and Safety Director.
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RECORD KEEPING

The following is a summary of required health and safety logs, reports, and recordkeeping. Logs and
records will include documentation of exams, training, medical information, safety meetings, injuries,
illnesses, and emergency events. Record keeping in the field includes maintaining a health and safety
log book and calibration logs. Copies of training records will be kept at the site.
9.1

FIELD CHANGE REQUEST

Any changes to this HASP should be documented. The original will be kept in the project file. Approved
changes will be reviewed with affected field personnel by the Field Safety Officer at a safety briefing.
9.2

MEDICAL AND TRAINING RECORDS

Copies or verification of training (40-hour HAZWOPER, 8-hour refresher, Supervisor, and Site Specific
Training and medical clearance for hazardous waste site work and respirator use will be maintained on
site. Records for all subcontractor employees will also be kept on site. All employee medical records
will be maintained in accordance with applicable local, state and federal requirements.
9.3

ACCIDENT/INCIDENT REPORTS

Incident reporting and investigation during site work will follow the contractor’s requirements and all
applicable local, state and federal requirements.
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PLAN APPROVAL

This site health and safety plan has been written for the exclusive use of GZA, its employees, and
subcontractors specifically authorized by GZA to conduct field work in areas where site control is
established. The plan is written for the former Fulton Municipal Works MGP site in Brooklyn, NY. It
must be amended if these conditions change.

Plan Approved By:

Date:

08/07/2017

Richard Ecord, CIH, CSP
Corporate Health and Safety Director
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Field Personnel Review

The following is the field personnel review form indicating that all GZA staff entering the site have
reviewed this HASP and understand its contents.

I have reviewed this Health & Safety Plan and am aware of the site hazards and planned
monitoring described in the plan. I understand my duties in regard to implementing this plan,
including my obligation to identify new conditions of concern or conditions that differ from
the expected level of hazard.

Name

Signature

Date

____________________________

______________________________

_____________

____________________________

______________________________

_____________

____________________________

______________________________

_____________

____________________________

______________________________

_____________

____________________________

______________________________

_____________

____________________________

______________________________

_____________
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____________________________

______________________________

_____________

____________________________

______________________________

_____________

____________________________

______________________________

_____________

____________________________

______________________________

_____________

____________________________

______________________________

_____________

Any GZA employee who will be onsite must sign his/her name above.
The following is the GZA Subcontractor Site Worker Plan Acknowledgement.

Subcontractor Site Worker Plan Acknowledgement
GZA has prepared this plan solely for the purpose of protecting the health and safety of GZA employees. Subcontractors,
visitors, and others at the site must refer to their organization’s health and safety program or site-specific HASP for their
protection. Subcontractor employees may use this plan for general informational purposes only. Subcontractor firms
are obligated to comply with safety regulations applicable to their work, and understand this plan covers GZA activities
only.
Subcontractor Employee Name

Subcontractor Employee Signatures
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GZA SITE-SPECIFIC HEALTH, SAFETY & ACCIDENT PREVENTION STANDARD-PLAN
1. CLIENT/SITE/PROJECT INFORMATION
Client: National Grid
Site Address: Brooklyn, NY – 545 Sackett Street (Parcel III)
Site Description:
The property (Site) is located on the northeastern side of the Gowanus Canal. The Site is located in a dense, mixed use area of the Gowanus
neighborhood in Brooklyn, NY. The Property is approximately 0.92 acres in size and is bound by Nevins Street to the west, Degraw Street
to the North, Sackett Street to the south, by 560 Degraw Street, Block 426 – Lot 17 (Parcel IV) to the northeast and by 553 Sackett Street,
Block 426 Lot 49 to the southeast and is a former textbook warehouse / parking lot.
The Site was previously used as part of a manufactured gas plant (MGP) operations facility. Former MGP structures at the Property included
an 80-ft diameter, 252,000 cubic feet (CF) capacity gas holder, a small portion of a second gas holder (85-ft diameter, 284,000 CF capacity),
purifying houses, scrubbers, a governor house, and coal and oxide shavings storage. The former gas holders were built in 1878. Based on
previous reports, both gas holders were constructed with subsurface brick tanks and concrete foundations, and both were constructed
with two lifts. The approximate locations of these historic features are shown on Figure 2 of the PDI Work Plan based on historic Sandborn
Maps. Based on the test borings performed as part of the RI investigations, the depth to the bottom of the former gas holder located on
Parcel III was encountered between approximately 15.7 (refusal depth encountered at soil boring FW-SB-11) and 18.5 feet (refusal depth
encountered at soil boring FW-SB-13/13A) below existing grade (bgs).
Post-MGP uses at Parcel III, which are also shown on the Figure 2, have included:





A warehouse/industrial building was constructed by 1950 and was occupied by the Majestic Metal Spinning & Stamping Company,
Inc. from at least 1950 until 1982. The Sanborn Maps showed this company’s operations included plating and spraying operations;
The southern portion of the current warehouse building was constructed by 1955 and operated as a warehouse until 1982. The
Adams Book Company occupied this warehouse;
The eastern portion of the warehouse was used for automobile repair from approximately 1985 to 2007; and
The exterior portion of the Parcel has remained undeveloped and was used as a parking lot for the Adams Book Company.

The Site is currently an unoccupied warehouse.
Work Environment: Vacant warehouse.
Job/Project #: 03.0034060.10

Estimated Start Date: ~March 2018

Estimated Finish Date: ~July 2018

Site is Covered by the Following Regulations:

OSHA HAZWOPER Standard

Mine Safety and Health Administration

OSHA Construction Regulations

2. EMERGENCY INFORMATION
Hospital Name: New York Methodist Hospital

Hospital Phone: 781-780-3000

Hospital Address: 506 Sixth Street, (Park Slope) Brooklyn, NY

Directions and Street Map Attached:

Local Fire #: 911

Local Ambulance #: 911

Local Police #: 911

WorkCare Incident Intervention Services:

For non-emergencies, if an employee becomes hurt or sick call 888-449-7787

Other Emergency Contact(s):

Phone #’s:

1) Geoffrey Schwartz

1) 617-893-1863 (cell),

2) Rick Ecord

2) 404-234-2834 (cell),

3) Patrick Van Rossem, National Grid PM

3) 917-572-4075 (cell)

Site Specific Health and Safety Plan (Revised 01/16)
Project: Fulton Former MGP Site – 03.0034060.10

Yes
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GZA SITE-SPECIFIC HEALTH, SAFETY & ACCIDENT PREVENTION STANDARD-PLAN
Site-Specific Emergency Preparedness/Response Procedures/Concerns:
Personal cell phone (Verify cell reception upon arrival to Site)


All EHS Events (incidents, first aid, near misses, unsafe acts/conditions, fires, chemical spills, property damage, and extraordinary safe
behaviors) must be reported immediately to the Project Manager, and within 24hours to the EHS Event Reporting Portal at
http://www.kelleronline.com. Username gempl1 Password 4Incidents*



In the event of a chemical release greater than 5 gallons, site personnel will evacuate the affected area and relocate to an upwind location.
The GZA Field Safety Officer and client site representative shall be contacted immediately.



Site work shall not be conducted during severe weather, including high winds and lightning. In the event of severe weather, stop work,
lower any equipment (drill rigs), and evacuate the affected area.


Conduct pre job site briefing with project members, including subcontractors and client representatives (as applicable), to review
emergency procedures and responsibilities prior to start of each day’s work. Review emergency contact information, locations of
emergency equipment (e.g. first aid kits, fire extinguishers, evacuation routes, process to implement if underground utilities are hit).



Before start of each day’s work a Site briefing will be conducted by the Field Safety Officer to ensure that all Site personnel are aware
of the identity of the emergency coordinator on Site and that everyone is aware of the following:
o






Location and proper use of fire extinguishers (GZA employees qualified to operate fire extinguishers are those with fire
extinguisher training)

o Evacuation procedures and gathering points
o Location of emergency names and numbers
The following minimum emergency equipment shall be kept and maintained on-Site:
o Industrial first aid kit
o Fire extinguishers (one per trailer/vehicle, heavy equipment)
o Absorbent material
Incidents and near misses will be documented in the Accident/Incident investigation report.

Check cell phone signal strength upon arriving at Site.

3. SCOPE OF WORK
General project description, and phase(s) or work to
which this H&S Plan applies1.

Specific Tasks Performed by GZA:

Concurrent Tasks to be Performed by GZA-hired
Subcontractors (List Subcontractors by Name):

This HASP covers the Pre-Design Investigation (PDI) activities at 545 Sackett Street
and includes the following;
1)

Performance of approximately 14 environmental test borings using vac-ex
techniques and then direct-push technology, completing test borings using
either monitoring well installations (up to 5 MWs) or grouting methods,
installation of 3 – 6 sub-slab soil vapor points through concrete floor slab;

2)

Collection of soil, groundwater, and air samples for laboratory testing;

3)

Monitoring well development, gauging and sample collection;

4)

Labelling investigation derived waste (IDW) drums.

1)

Observe and collect soil samples and manage GZA drilling subcontractor
during test boring installations;

2)

Observe, log and collect split samples from exploration program
performed by others;

3)

Install sub-slab soil vapor points through concrete floor slab and collect
air samples;

4)

Develop, gauge, and sample monitoring wells; and

5)

Performing work zone and implementation of Community Air Monitoring
Plan (CAMP) air monitoring during intrusive activities (copy of CAMP is
attached)

As described above – 1) GZA drilling subcontractor (ADT) to perform drilling for test
borings (coring through concrete floor slab, vac-ex, then direct push), setting up
decon pad and drum storage area, filling drums with soil and water IDW from test

Copy from or reference proposal or applicable design plan as appropriate.
Site Specific Health and Safety Plan (Revised 01/16)
Project: Fulton Former MGP Site – 03.0034060.10
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borings. Monitoring well development and soil vapor install and sampling is to be
performed after drilling is complete.
Concurrent Tasks to be Performed by Others:

Owner’s engineer and drillers (also ADT) performing geotechnical test borings using
mud rotary techniques.

Any OSHA PERMIT-REQUIRED CONFINED SPACE entry?
YES

Any INDOOR fieldwork?

NO

IF YES, ADD CONFINED SPACE ENTRY PERMIT FOR THAT PORTION OF THE WORK

YES

NO

IF YES, EXPLAIN: WORK TO BE PERFORMED WITHIN
VACANT WAREHOUSE. CEILING CLEARANCE IS
ROUGHLY ~12FT OR MORE.

4. SUB-SURFACE WORK, UNDERGROUND UTILITY LOCATION
Will subsurface explorations be conducted as part of this work (drilling or excavation)?

Yes

No

Will GZA personnel be required to use a hand-auger as part of this work?

Yes

No

Site property ownership where underground explorations will be conducted on:

Public Access Property

Yes

No

545 Sackett Street, Brooklyn, New York.

Private Property

Yes

No

Have Necessary Underground Utility Notifications for Subsurface Work Been Made?

Yes

Yet to be conducted

Specify Clearance Date & Time, Dig Safe Clearance I.D. #, And Other Relevant Information: Drilling subcontractor will be ADT (or other) and
will make the required utility notifications prior to any intrusive work as required by New York State law.
IMPORTANT! For subsurface work, prior to the initiation of ground penetrating activities, GZA personnel to assess whether the underground
utility clearance (UUC) process has been completed in an manner that appears acceptable, based on participation/ confirmation by other
responsible parties (utility companies, subcontractor, client, owner, etc.), for the following:
Electric:

Yes

No

NA

Other________________________________

Fuel (gas, petroleum, steam):

Yes

No

NA

Other________________________________

Communication:

Yes

No

NA

Other________________________________

Water:

Yes

No

NA

Other________________________________

Sewer:

Yes

No

NA

Other________________________________

Other:_______________________

Yes

No

NA

Other________________________________

Comments: Will be determined prior to the start of the work.

Site Specific Health and Safety Plan (Revised 01/16)
Project: Fulton Former MGP Site – 03.0034060.10

Page 3

GZA SITE-SPECIFIC HEALTH, SAFETY & ACCIDENT PREVENTION STANDARD-PLAN
5. HAZARD ASSESSMENT (CHECK ALL THAT APPLY AND ADDRESS EACH HAZARD IN SECTION 6)
A. GENERAL FIELDWORK HAZARDS
Confined Space Entry (Add Confined Space Entry Permit)

Overhead Hazards (i.e. falling objects, overhead power lines)

Abandoned or vacant building/Enclosed Spaces

Portable Hand Tools or Power Tools

Significant Slip/Trip/Fall Hazards

Significant Lifting or Ergonomic Hazards

Unsanitary/Infectious Hazards

Electrical Hazards (i.e. Equipment 120 Volts or Greater, Work
Inside Electrical Panels, or Maintenance of Electrical Equipment)

Poisonous Plants

Other Stored energy Hazards (i.e. Equipment with High Pressure
or Stored Chemicals)

Biting/Stinging Insects
Feral Animal Hazards

Fire and/or Explosion Hazard

Water/Wetlands Hazards

Elevated Noise Levels

Remote Locations/Navigation/Orientation hazards

Excavations/Test Pits

Heavy Traffic or Work Alongside a Roadway

Explosives or Unexploded Ordinance/MEC

Weather-Related Hazards

Long Distance or Overnight Travel

Motor vehicle operation Hazards

Personal Security or High Crime Area Hazards

Heavy Equipment Hazards

Working Alone

Structural Hazards (i.e. unsafe floors/stairways/roof)
Demolition/Renovation

Ionizing Radiation or Non-Ionizing Radiation
Chemical/Exposure Hazards (See Part B for Details)

Presence of Pedestrians or the General Public

Other: 12’ clearance for ceiling

B. CHEMICAL/EXPOSURE HAZARDS (CONTAMINANTS ARE CONTAINED IN X SOIL, X WATER,
No chemical hazards anticipated

GROUNDWATER, AIR, SOIL VAPOR)

Methane

Hydrogen Sulfide (H2S)

Chemicals Subject to OSHA Hazard Communication (attach Safety
Data Sheet for each chemical GZA brings to the site)

Cyanides, Hydrogen Cyanide (HCN)

Containerized Waste, Chemicals in Piping & Process Equipment

Carbon Monoxide

Emissions from Gasoline-, Diesel-, Propane-fired Engine, Heater,
Similar Equipment

Herbicides, Pesticide, Fungicide, Animal Poisons
Metals, Metal Compounds:

General Work Site Airborne Dust Hazards

Corrosives, Acids, Caustics, Strong Irritants (sample jar
preservatives)
Polychlorinated Biphenyls (PCBs)

Volatile Organic Compounds (VOCs), BTEX
Chlorinated Organic Compounds
Fuel Oil, Gasoline, Petroleum Products, Waste Oil

Polycyclic Aromatic Hydrocarbons (PAHs)

Asbestos

Compressed Gases (Helium)

Oxygen Deficiency, Asphyxiation Hazards

Flammable/Combustible Liquids
Radiation Hazards (i.e. radioactive sealed/open source, x-rays,
ultra violet, infrared, radio-frequency, etc.)

Other: coal and oxide shavings

6. SITE-SPECIFIC OVERVIEW OF H&S HAZARDS/MITIGATIONS (NOTE: Based on Hazard Assessment, Section 5)
Describe the major hazards expected to be present at the jobsite, and describe the safety measures to be implemented for worker
protection (refer to items checked in Section 5 above). Use brief abstract statements or more detailed narrative as may be appropriate.
ON-SITE HAZARDS:

HAZARD MITIGATIONS:

Task Hazard Analyses

(list task hazard analysis applicable to the project and attach to this HASP)

Site Specific Health and Safety Plan (Revised 01/16)
Project: Fulton Former MGP Site – 03.0034060.10
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Chemical Hazards

545 Sackett Street ( Parcel III), which housed former MGP facilities including a gas
holder, a small portion of a second gas holder, purifying houses, scrubbers, a
governor house, and coal and oxide shavings storage. Post-MGP uses included the
Majestic Metal Spinning & Stamping Company, Inc., with operations including
plating and spraying operations. The current warehouse building was occupied by
the Adams Book Company. The eastern portion of the warehouse was used for
automobile repair. The exterior portion of the Parcel has remained undeveloped
and was used as a parking lot for the Adams Book Company.
Former MGP-related impacts were observed within the holder at depths ranging
from approximately 5 to 19 feet bgs. In general, MGP-related impacts outside the
holder were encountered at depths greater than approximately 7.5 feet bgs.
Impacts associated with post-MGP Property uses were detected throughout the
Property, including chlorinated volatile organic compounds (cVOCs), pesticides, and
PCBs. Soil-vapor and indoor air testing in 2012 showed concentrations of cVOCs,
including TCE and PCE.
Naphthalene was detected at a low level at one previous sub-slab soil vapor location
within the former MGP holder (FW-SV-05). Several compounds including those
common to gasoline (n-octane, n-hexane and n-heptane) and chlorinated solvents,
were detected in each soil vapor sample. Concentrations of a number of chlorinated
solvents (TCE, PCE, chloroform, and cis-1,2 dichloroethene) were also detected in
each of the soil vapor samples. TCE was detected in each sample at significantly
elevated levels, ranging from 800 ug/m3 at sample location FW-SV-05 to 180,000
ug/m3 at sampling location FW-SV-07 (located within the footprint of the Majestic
Metal Spinning & Stamping Company former spraying operations – refer to Figure
2 of Work Plan).

THA 4.1 – Drilling observations, monitoring well
installation observations, soil sampling (attached)

Site Specific Health and Safety Plan (Revised 01/16)
Project: Fulton Former MGP Site – 03.0034060.10

Test borings will be performed as part of this work. Utilize proper PPE during the work
and perform daily drill rig inspections. The use of drill rigs and other heavy equipment
represent potentially serious construction hazards. Whenever such equipment is used,
personnel in the vicinity should be limited to those who must be there to complete
their assigned duties. GZA personnel are not authorized ot operate the drill rig, but
should be aware of the location an doperation fo the Emergency Shut Off switch such
that they can activate the switch of the rig operator becomes unable.
Drill rigs and other operating equipment working within the warehouse will be properly
ventilated, such that exhaust will be completely funneled outside the warehouse.
All personnel must avoid standing within the turning radius of the equipment or below
any suspended load. Job sites must be kept as clean, orderly and sanitary as possible.
When water is used, care must be taken to avoid creating muddy or slippery conditions.
If slippery conditions are unavoidable, barriers and warning signs must be used to warn
of these dangers.
Walk around, do not step over, rods or other support equipment that may be stored
near the drill rig.
Never turn your back to operating machinery. Never wear loose clothing, jewelry, hair
or other personal items around rotating equipment or other equipment that could may
catch or ensnare loose clothing, jewelry, hair or other personal items. Always stand far
enough away from operating machinery to prevent accident contact which may result
from mechanical or human error. If borings, monitoring wells, or other ground
disturbances are to be left open, cover with a plate or other firm, flat article to prevent
tripping into the remaining hole.
Additionally, the following basic personal protective measures must be observed:
Hardhats must be worn to protect against bumps or falling objects. Safety glasses
must be worn by all workers in the vicinity of excavators or other sources of flying
objects. Steel-toed safety boots are also required. The shoes must be chemically
resistant or protected with appropriately selected boots/coverings where necessary.
Unless otherwise specified, normal work clothes must be worn. Long sleeves and
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gloves are also required whenever necessary to protect against hazardous contact,
cuts, abrasions or other possible skin hazards.
The property owner may have their investigation be performed concurrently with this
investigation, therefore an additional drill rig may be active within the warehouse.
Refer to THA 04.04A (heavy equipment) below for further guidance.
THA 04.04A – Excavation and Trenching (Heavy
Equipment) (attached)

This is applicable to heavy equipment and working adjancent to test boring
equipment – test pitting equipment will not be utilized.
Stay clear of equipment at all times. Operators must be aware of your position on
the site at all times.
Wear high visibility reflective vests at all times while on site.
Heed back up alarms of all equipment.
Do not approach operating heavy equipment until eye contact is made with operator
and equipment operation is stopped.
Be especially aware of and clear of the swing radius of all heavy equipment.
Confirm that underground utility clearance procedures have been completed. If
utilities have been identified within 5 feet of a proposed boring or other subsurface
investigation area, contact the PM before proceeding.
Confirm with contractor that safe distance from utilities, above ground piping and
equipment are being maintained.
Have contractor hand excavate where required to expose utilities.
If excavation exposes utilities, have the contractor assure that lines are properly
supported.
Secure work zone using barricades, caution tape, etc.
Confirm with GZA sub contractor that spill control kit, including sorbents, pad booms
and shovels are available on site if needed.
Be alert for hazardous site contaminants (as indicated by odor, visual characteristics,
location, and site history). Assess whether procedures and contingencies are in place
for characterizing hazards and protecting workers by use of appropriate air
monitoring, personal protective clothing and respiratory protection, as needed. If
contamination is identified at the Site only personnel trained and medically qualified
to work on hazardous sites will be permitted to proceed with the work. Notify project
manager if such conditions are encountered.

THA 04.05 (Soil-Gas Sampling) and THA 04.07 (SubSlab Vapor Sampling) (attached)

Become familiar with equipment used to install vapor sampling point and collecting
air samples.
Be alert for hazardous site contaminants, including MGP-related contaminants and
non-MGP related contaminants (chlorinated solvents, fuel oils)
Proper utility locations/cleanrance must be performed as described in this HASP.
Provide additional portable lighting if natural lighting is not adequate for performing
the work.
Use proper lifting techniques when lifting/moving equipment.
Wear appropriate PPE.
Decontaminate all personnel, clothing, and equipment leaving the contaminated
area of the site.
Observe proper electrical safety practices. Do not use electrical tools with damaged
cords or other electrical components.
Properly maintain tools, do not used damaged tools.
Use correct tool for the job.
Store all flammable/combustible liquids in proper containers.
A fire extinguisher (10# class B/C, minimum) must be present on site with generator
use.

Site Specific Health and Safety Plan (Revised 01/16)
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If fuel powered generator used, take precautions to prevent carbon monoxide and
other exhaust fume build up on the work area and other potential areas occupied by
personnel.
Monitor breathing air in work zone for hazardous atmospheres and do not proceed
unless it is determined that no hazardous conditions exist.
If working alone on site, sign out or call into the office to leave site specific
information where you are working, the anticipated duration/hours of work on site.
Call office when off site.

Protect “off hand” from gouges, hammer blows, cutting tools, etc. Position your “off
hand” to prevent injury in case of slip of the tool.
If using 12-volt DC pump to purge sampling train, inspect power cord and battery
terminal connectors, which must be free of defects or damage.
If using 120-volt AC pump to purge sampling train, verify that the ground fault circuit
interrupter (GFCI) is functioning properly and cords and connectors are free
of defects
Use caution when screwing in pressure regulator and valve (if this wasn’t already
done by the helium vendor).
Take care not to hit the regulator and valve once it is installed and do not drop the
cylinder. Cylinder should remain on the ground surface at all times or (ideally) fixed
to a cylinder dolly.
THA 20.11 – Field Sampling (attached)

Be aware of weather conditions and wear appropriate clothing based on forecast.
Apply sunscreen and/or ointments to mitigate exposure to biting insects, plants, and
ticks.
Follow proper lifting methods to avoid injury.
Sample containers may contain corrosive preservatives. Handle bottles with care
when removing from the cooler or box as preservatives may have spilled or
glassware may have briken during transport. When packing samples for shipment to
the lab, use bubble wrap or another sufficient acking material to minimize the
potential for breakage. Store sample containers in an upright position in the sample
bx or cooler to prevent spillage.
Wear nitrile gloves and safety glasses (or goggles if there is a potential for splashing)
when collecting samples and handling open sample bottles. Wash hands and face
prior to eating, drinking or applying cosmetics (such as sunscreen and chapstick).

Portable Electrical Equipment

All extension cords used for portable tools or other equipment must be designed for
hard or extra usage and be (three-wire) grounded. All 120-volt, single-phase 15- and
20-ampere receptacle outlets on construction sites, and other locations where
moisture/water contact may occur, must be equipped with ground-fault circuit
interrupters (GFCI) units. GFCI units must be attached directly to or as close as
possible to the receptacle. GFCI located away from the receptacle will not protect
any wiring between the receptacle and the GFCI unit. Only the wiring plugged into
the GFCI and outward will be protected by the GFCI. All (temporary lighting) lamps
for general illumination must be protected from accidental breakage. Metal case
sockets must be grounded. Portable lighting in wet or conductive locations should
be 12 volts or less.

Overhead / Electrical Hazards

Overhead hazards can include low hanging structures which can cause injury due to
bumping into them. Other overhead hazards include falling objects, suspended
loads, swinging loads and rotating equipment. Hardhats must be worn by personnel
in areas were these types of physical hazards may be encountered. Electrical wires
are another significant overhead hazard. According to OSHA (29 CFR 1926.550), the
minimum clearance which must be maintained from overhead electrical wires is 10

Site Specific Health and Safety Plan (Revised 01/16)
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feet from an electrical source rated < 50 kV. Sources rated > 50 kV require a
minimum clearance of 10 feet plus 0.4 inch per kV above 50 kV.

Utility Related Hazards

Weather Related Hazards
(i.e. Heat/Cold Stress)

Pre-mark property and exploration locations; obtain dig safe clearance 72 hours
prior to work start (to be completed by subcontractor). Review utility marks on
property and plan for utility corridor with contractor prior to beginning subsurface
work. If needed, request contractor make follow up phone calls with dig safe and
local utility contacts for questions or emergencies. Check with property owners on
available utility information. Perform vacuum excacvation operations / air knifing to
remove shallow soils prior to advancing with test boring equipment.
Assess weather conditions prior to on-site work and examine forecast for
anticipated period of work. Dress appropriately for anticipated weather
conditions (e.g., precipitation, temperature ranges, both hot and cold, ozone
alert days, wind). Be sure to consume plenty of liquids and stay out of direct
sunlight for extended periods of time. Use protective ointments such as
sunscreen and chap stick, as appropriate to the field conditions. Review signs
of heat or cold stress and dehydration and have sports drinks available for use
as needed.
Be aware of the anticipated weather conditions prior to mobilization to the site.
Unacceptable field work conditions are not precise, but may include site specific
conditions, general location, extreme weather conditions (e.g., lightning, excessive
cold or wind, sudden rain storms), travel conditions, and other factors. Professional
judgment is required, and personal assessment of safety must always be individually
assessed.

Traffic Hazards

Traffic hazards expected to be present while working at the site are primarily related
to moving equipment and vehicles (e.g. drill rig, trucks, construction machinery, etc),
and when surveying sidewalks adjacent to public roads. High visibility traffic vests
shall be worn at all times. To the extent possible, do not face away from vehicles
when surveying adjacent to public roads. Additionally, local operations vehicles are
intermittently present and personnel must be cognizant of these other potential
traffic hazards. Use traffic cones as necessary.

Noise

Wear appropriate hearing protection. Be aware that hearing protection will also
minimize warning noises from vehicles and equipment operating at the Site. Stand
in a location that keeps you facing the movement of equipment whenever possible.
Avoid standing with your back to lanes of travel or operating equipment ot the extent
possible.

Pedestrians / General Public

Establish work zone and set up work perimeter such that pedestrians do not enter
work zone. Use signage, traffic cones, caution tape, and other means necessary.
Consider swing radius of equipment and impacted soil stockpiles when establishing
work zone.

Personal Security

Use buddy system, avoid being at / near work site by yourself or at night. Be
cognizant of surroundings. Keep cell phone on person at all times. Keep personal
vehicles close or in secure site and locked to the extent possible.

Long Distance / Overnight Travel

Plan ahead when scheduling field work such that you don’t drive tired and don’t
arrive at work site tired. Take frequent breaks when driving. Arrange for local hotel
stays if needed.

Petroleum Hydrocarbons

Petroleum hydrocarbons are generally considered to be of low toxicity.
Recommended airborne exposure limits have not been established for these vapors.
However, inhalation of low concentrations of the vapor may cause mucous
membrane irritation. Inhalation of high concentrations of the vapor may cause
pulmonary edema. Repeated or prolonged direct skin contact with the oil may
produce skin irritation as a result of defatting. Chemically resistant gloves will be
worn to minimize contact. Because of the relatively low vapor pressures, an
inhalation hazard in the environment is not likely.

Diesel Fuels

GZA personnel should wear steel-toed boots, nitrile gloves and safety glasses while
on-site and handling soil samples or sampling-related equipment. Provisions should

Site Specific Health and Safety Plan (Revised 01/16)
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be available to wash hands with soap and water. Remain upwind of Diesel Fuel
Emissions from onsite equipment, if possible.
Polycyclic Aromatic Hydrocarbons (PAHs)

Due to the relatively low vapor pressure of PAH compounds, vapor hazards at
ambient temperatures are not expected to occur. However, if site conditions are dry,
the generation of contaminated dusts may pose a potential inhalation hazard.
Therefore dust levels should be controlled. Repeated contact with certain PAH
compounds has been associated with the development of skin cancer. Contact of
PAH compounds with the skin may cause photosensitization of the skin, producing
skin burns after subsequent exposure to ultraviolet radiation. Chemically resistant
gloves will be worn to minimize contact.

BTEX Compounds

Exposure to the vapors of benzene, ethyl benzene, toluene and xylenes above their
respective permissible exposure limits (PELs), as defined by OSHA, may produce
irritation of the mucous membranes of the upper respiratory tract, nose and mouth.
Overexposure may also result in the depression of the central nervous system.
Symptoms of such exposure include drowsiness, headache, fatigue and drunken-like
behavior. Benzene has been determined to be carcinogenic, targeting blood-forming
organs and bone marrow. The odor threshold for benzene is higher than the PEL and
employees may be overexposed to benzene without sensing its presence, therefore,
detector tubes must be utilized to evaluate airborne concentrations.
The vapor pressures of these compounds are high enough to generate significant
quantities of airborne vapor. On sites where high concentrations of these compounds
are present, a potential inhalation hazard to the field team during subsurface
investigations can result. However, if the site is open and the anticipated quantities of
BTEX contamination are small (i.e., part per million concentrations in the soil or
groundwater), overexposure potential will also be small.

Cyanide (HCN)

Exposure to the vapors of cyanide (HCN) above it’s PEL may cause, with short term
exposure, side affects including irritation, rash, nausea, chest pain, irregular heartbeat,
headache, blindness, bluish skin color, suffocation, lung congestion, paralysis,
convulsions, coma, death.
Vapor pressures will be monitored by a multiray 5-gas meter equipped with an HCN
sensor. Should action levels be exceeded (2 ppm concentration of HCN), work will stop
and HCN drager tubes will be collected to verify HCN concentrations, and if these
concentrations exceed action levels (2 ppm), work will be stopped and personel are to
move at least 25 feet upwind. Continue to monitor and only resum work if
concentrations of HCN are less than 1 ppm.

CHLORINATED SOLVENTS

Metal Compounds

Hydrogen Sulfide (H2S)

Site Specific Health and Safety Plan (Revised 01/16)
Project: Fulton Former MGP Site – 03.0034060.10

Chlorinated solvents, including Trichloroethylene (TCE) and Tetrachloroethylene (PCE),
can be toxic to kidneys, the nervous system, liver, heart, and upper respiratory tract.
Repeated or prolonged exposure to the substances can produce target organs damage.
Chlorinated solvent contact can occur via skin contact (irritant, permeator), eye contact
(irritant), ingestion, or inhalation.
The ACGIH TLV is 200 ppm for TCE and 100 ppm for PCE. The PEL is 1070 mg/m3 for
TCE. The TWA is 170 mg/m3 from OSHA (PEL) for PCE.
Dust levels and vapors will be monitored and controlled during the work and
chemically resistant gloves will be worn to minimize contact.
Overexposure to metal compounds has been associated with a variety of local and
systemic health hazards, both acute and chronic in nature, with chronic effects being
most significant. Direct contact with the dusts of some metal compounds can result in
contact or allergic dermatitis. Dust levels will be monitoring and controlled during the
work and chemically resistant gloves will be worn to minimize contact.
Hydrogen sulfide, characterized by its "rotten egg" odor, is produced by the
decomposition of sulfur-containing organic matter. It is found in many of the same
areas where methane is found such as landfills, swamps, sewers and sewer treatment
facilities. An important characteristic of H2S is its ability to cause a decrease in ones
ability to detect its presence by smell. So although one may no longer be able to smell
it, it could still be present in harmful concentrations.
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The symptoms of over exposure include headache, dizziness, staggering and nausea.
Severe over exposure can cause respiratory failure, coma, and death. The current
OSHA PEL is 10 ppm as an 8-hour TWA. The ACGIH TLV is the same.
Hydrogen sulfide levels will be monitoring and controlled during the work via venting
or temporarily halting work to allow levels to subside.

7. AIR MONITORING ACTION LEVELS – Make sure air monitoring instruments are in working order, calibrated before use, and ‘bump-checked’
periodically throughout the day and/or over multiple days of use
Is air monitoring to be performed for this project? Yes

No

ACTION LEVELS FOR OXYGEN DEFICIENCY AND EXPLOSIVE ATMOSPHERIC HAZARDS (Action levels apply to occupied work space in general work area)
Applicable, See Below.
Parameter

Not Applicable
Response Actions for Elevated Airborne Hazards
At 19.5% or below – Exit area, provide adequate ventilation, or proceed to Level B, or discontinue activities

Oxygen

Verify presence of adequate oxygen (approx. 12% or more) before taking readings with LEL meter.
Note: If oxygen levels are below 12%, LEL meter readings are not valid.
Less than 10% LEL – Continue working, continue to monitor LEL levels

LEL

Greater than or Equal to 10% LEL – Discontinue work operations and immediately withdraw from area.
Resume work activities ONLY after LEL readings have been reduced to less than 10% through passive
dissipation, or through active vapor control measures.

ACTION LEVELS FOR INHALATION OF TOXIC/HAZARDOUS SUBSTANCES (Action levels are for sustained breathing zone concentrations)
Applicable, See Below.
Air Quality Parameters
(Check all that apply)
VOCs

Not Applicable
Remain in Level D
or Modified D

Response Actions for Elevated Airborne Hazards

0 to 5 ppm

From 5 ppm to 10 ppm: Discontinue Activities, leave area, continue to monitor.
If greater than 10 ppm: Discontinue Activities and consult EHS Team

Carbon
Monoxide

0 to 35 ppm

At greater than 35 ppm, exit area, provide adequate ventilation, proceed to Level B, or
discontinue activities.

Hydrogen Sulfide

0 to 5 ppm




Less than 5 ppm, no respiratory protection required.
Above 5 ppm, exit area, provide adequate ventilation, proceed to Level B, or
discontinue activities

Dust

0 to 100 ug/m3



100 µg/m3 above background. Apply dust suppression and continue monitoring
levels.
150 µg/m3 above background: Stop work and re-evaluate activities.


HCN

0 to 2 ppm



Less than 2 ppm - Pull a Drager tube and confirm concentration is less than 2 ppm.
Continue work if concentration is less than 2 ppm.



> 2 ppm - Stop work and move at least 25 feet upwind. Continue to monitor and
only resume work if concentrations are less than 1 ppm.

SPECIAL INSTRUCTIONS/COMMENTS REGARDING AIR MONITORING (IF APPLICABLE)
GZA FIELD PERSONEL WILL PERFORM PERIMETER AIR MONITORING TO COMPLY WITH FULTON FORMER MGP SITE CAMP FOR PERIMETER
AIR MONITORING DURING INTRUSIVE ACTIVITIES

Site Specific Health and Safety Plan (Revised 01/16)
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8. HEALTH AND SAFETY EQUIPMENT AND CONTROLS
AIR MONITORING INSTRUMENTS

PERSONAL PROTECTIVE EQUIPMENT

PID Type: MiniRae Model 3000 Lamp Energy: 10.6 eV

Respirator – Type half-face respirator

FID Type:

Respirator - Cartridge Type: P100 multigas cartridge

Carbon Monoxide Meter

Hardhat

Hydrogen Sulfide Meter

Outer Gloves Type: Nitrile

O2/LEL Meter

Inner Gloves Type: Vinyl Gloves

Particulate (Dust) Meter Dustrak Aerosol Monitor Model 8520

Steel-toed boots/shoes

Calibration Gas Type 100 ppm isobutylene(PID); Multi-cal gas
(MultiRAE+)

Coveralls – Type Poly-Coated Tyvek

Others: Hydrogen cyanide meter, cyanide Draeger tubes, and
Benzene Draeger tubes.

Eye Protection with side shields

Outer Boots – Type
Face Shield
Traffic Vest

OTHER H&S EQUIPMENT & GEAR

Personal Flotation Device (PFD)

Fire Extinguisher

Fire Retardant Clothing

Caution Tape

EH (Electrical Hazard) Rated Boots, Gloves, etc.

Traffic Cones or Stanchions

Noise/Hearing Protection

Warning Signs or Placards

Others:

Decon Buckets, Brushes, etc.

Discuss/Clarify, as Appropriate:

Portable Ground Fault Interrupter (GFI)
Lockout/Tagout Equipment
Ventilation Equipment
Others:

9. H&S TRAINING/QUALIFICATIONS FOR FIELD PERSONNEL
Project-Specific H&S Orientation (Required for All Projects/Staff)

Lockout/Tagout Training

OSHA 40-Hour HAZWOPER/8 Hour Refreshers

Electrical Safety Training

Hazard Communication (for project-specific chemical products)

Bloodborne Pathogen Training

First Aid/CPR (required for HAZWOPER for at least one individual on site)

Boat operator’s license

Current Medical Clearance Letter (required for HAZWOPER)

benzene awareness training

OSHA 10-hour Construction Safety Training

compressed gas cylinder safety awareness training

Fall Protection Training
Trenching & Excavation
Discuss/Clarify, as needed:

10. PERSONNEL AND EQUIPMENT DECONTAMINATION (SECTION ONLY REQUIRED FOR HAZWOPER SITES)
Describe personnel decontamination
procedures for the project site, including
“dry decon” (simple removal of PPE)

Test boring and sampling equipment will be deconned between each boring and prior to
leaving the site over a temporary decon pad consisting of a 20-mil poly liner with raised
sides to prevent water runoff. The wash water will be collected and stored for future
disposal as part of investigation derived waste. The liner and any personal disposable PPE
that comes in contact with the soils will be placed in container(s) on-site for future
disposal as part of investigation derived waste.

11. PROJECT PERSONNEL - ROLES AND RESPONSIBILITIES

Site Specific Health and Safety Plan (Revised 01/16)
Project: Fulton Former MGP Site – 03.0034060.10

Page 11

GZA SITE-SPECIFIC HEALTH, SAFETY & ACCIDENT PREVENTION STANDARD-PLAN
GZA ON-SITE PERSONNEL:
Name(s)

Project Title/Assigned Role

Telephone Numbers

Daniel Tessar

Site Supervisor

Work: 646-929-8941
Cell: 646-530-1064

Daniel Tessar

Field Safety Officer

Work: 646-929-8941
Cell: 646-530-1064

Daniel Tessar

First Aid Personnel

Work: 646-929-8941
Cell: 646-530-1064

No excavations to be performed

Excavation Competent Person
(Subcontractor)

Work:

GZA Project Team Members

Work:

Cell:
Cell:

Site Supervisors and Project Managers (SS/PM): Responsibility for compliance with GZA Health and Safety programs, policies, procedures and
applicable laws and regulations is shared by all GZA management and supervisory personnel. This includes the need for effective oversight and
supervision of project staff necessary to control the Health and Safety aspects of GZA on-site activities.
Field Safety Officer (FSO): The FSO is responsible for implementation of the Site Specific Health and Safety Plan.
First Aid Personnel: At least one individual designated by GZA who has current training and certification in basic first aid and cardiopulmonary
resuscitation (CPR) must be present during on-site activities involving multiple GZA personnel at HAZWOPER sites.
GZA Project Team: Follow instructions relayed by the HASP and GZA manager on-site.
OTHER PROJECT PERSONNEL:
Name

Project Title/Assigned Role

Telephone Numbers

James Clark

Principal-in-Charge

Work: 860-858-3134
Cell: 860-250-6344

Geoffrey Schwartz

Project Manager

Work: 781-278-5717
Cell: 617-893-1863

Melissa Kennerson

Health and Safety Coordinator (HSC)

Work: 781-278-3814
Cell: 781-223-6517

Richard Ecord

GZA EHS Director

Work: 781-278-3809
Cell: 404-234-2834

Principal-in-Charge: Responsible of overall project oversight, including responsibility for Health and Safety.
Project Manager: Responsible for day-to-day project management, including Health and Safety.
Health and Safety Coordinator: General Health and Safety guidance and assistance.
GZA EHS Director: H &S technical and regulatory guidance, assistance regarding GZA H&S policies and procedures.

12. PLAN ACKNOWLEDGEMENT AND APPROVALS
GZA Project Site Worker Plan Acknowledgement
I have read, understood, and agree to abide by the information set forth in this Safety and Accident Prevention Plan. I will follow guidance
in this plan and in the GZA Health and Safety Program Manual. I understand the training and medical monitoring requirements covered by
the work outlined in this plan and have met those requirements.
GZA Employee Name

Site Specific Health and Safety Plan (Revised 01/16)
Project: Fulton Former MGP Site – 03.0034060.10

GZA Employee Signature

Date

Page 12

GZA SITE-SPECIFIC HEALTH, SAFETY & ACCIDENT PREVENTION STANDARD-PLAN

Subcontractor Site Worker Plan Acknowledgement
GZA has prepared this plan solely for the purpose of protecting the health and safety of GZA employees. Subcontractors, visitors, and others
at the site must refer to their organization’s health and safety program or site-specific HASP for their protection. Subcontractor employees
may use this plan for general informational purposes only. Subcontractor firms are obligated to comply with safety regulations applicable
to their work, and understand this plan covers GZA activities only.
Subcontractor Employee Name

Subcontractor Employee Signatures

Date

GZA HASP Approval Signatures
The following individuals indicate their acknowledgement and/or approval of the contents of this Site Specific H&S Plan based on their
understanding of project work activities, associated hazards and the appropriateness of health and safety measures to be implemented. A
signed copy of this document must be present at the project site at all times work is being performed.
GZA Author/Reviewer Role

Signature

Date

HASP Preparer – Geoffrey Schwartz

02/28/2018

Mel Kenerson

2/28/2018

EHS Reviewer

Principal in Charge

Site Specific Health and Safety Plan (Revised 01/16)
Project: Fulton Former MGP Site – 03.0034060.10

3/01/2018
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Google Maps

Page 1 of 1

Directions from 537 Sackett St to 506 6th St

537 Sackett St
Brooklyn, NY 11217
1.

Head southeast on Sackett St toward 3rd Ave
0.2 mi

2.

Take the 2nd right onto 4th Ave
0.5 mi

3.

Turn left onto 7th St
0.6 mi

4.

Turn left onto 8th Ave
259 ft

5.

Take the 1st left onto 6th St
Destination will be on the left
200 ft

506 6th St
Brooklyn, NY 11215
These directions are for planning purposes only. You may find that construction
projects, traffic, weather, or other events may cause conditions to differ from the

https://www.google.com/maps/dir/537+Sackett+St,+Brooklyn,+NY+11217/506+6th+St,+...

1/19/2015

GZA GEOENVIRONMENTAL, INC.
JOB HAZARD ANALYSIS WORKSHEET
Job: Drilling Observations, Monitoring Well Installation Observation and Soil Sampling
Analysis By: Andrew Whitsitt Reviewed By: Guy Dalton
Date: October 2, 2011
Revised: June 14, 2012

Date: June 14, 2012

Approved By: Jayanti Chatterjee , CIH
Date: June 26, 2012

Task 4.1
DRILLING OBSERVATIONS, MONITORING WELL
INSTALLATION OBSERVATIONS, SOIL SAMPLING
HAZARD CONTROLS
GZA Job Tasks

Potential Hazards

Controls

Review Related THA’s –
21.1 – General Outdoor Field Work
Observation of Deploying of Traffic Personal injury due to vehicle
Protection Equipment by Drilling
traffic, Collisions, injuries
Contractor
(e.g., cones, signs, etc.)

Wear high visibility vest at all times when out of vehicle.

Park in designated parking locations or select off-road
areas that are firm and free of hazards. Directly inspect
parking location on foot if necessary.
Use emergency flashers or other appropriate vehicle
warning system as appropriate to local conditions when
parking personal or GZA vehicle and/or equipment.
If parking outside of a designated parking area,
demarcate vehicle with traffic cones or equivalent.
Use emergency flashers or other appropriate vehicle
warning system when placing equipment.
Observe if police detail or other required traffic control
system (if necessary) is in place.
Stay within the confines of the work area and do not
venture outside of the demarcated work area into traffic.
If you observe that contractor may back into structures,
vehicles, fences, etc., notify contractor immediately with
pre-determined signals. Do not cross the path of the
heavy equipment.
Stand clear of moving Drill Rig.

Observation of Mobilizing Drill Rig
To Job Site and positioning at
borehole by Drilling Contractor

Struck by drill rig

Before drilling begins, confirm that drill rig has been
parked properly and securely by the drilling contractor.
Wear high visibility vests. Make sure that the driver can
see you and is aware of your location at all times.
Inform the driller if it is observed that the rig is being
moved with the mast raised and/or tools and other
equipment on the rig are not secured and can fall over
and potentially hurt personnel.

Job Hazard Analysis
Task 4.1 - Drilling Observations, Monitoring Well Installation Observations, Soil Sampling
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GZA GEOENVIRONMENTAL, INC.
JOB HAZARD ANALYSIS WORKSHEET
Job: Drilling Observations, Monitoring Well Installation Observation and Soil Sampling
Analysis By: Andrew Whitsitt Reviewed By: Guy Dalton
Date: October 2, 2011
Revised: June 14, 2012

Date: June 14, 2012

Approved By: Jayanti Chatterjee , CIH
Date: June 26, 2012

Task 4.1
DRILLING OBSERVATIONS, MONITORING WELL
INSTALLATION OBSERVATIONS, SOIL SAMPLING
HAZARD CONTROLS
GZA Job Tasks

Observation of drilling operations
and monitoring well installations

Potential Hazards

Controls

Overhead utility

Look overhead to assess if any utilities are present and
confirm with driller that they are aware of the overhead
utility location and to take appropriate actions to prevent
contact with the overhead utilities and to minimize any
arc flash hazards. Review GZA’s Electrical Safe Work
Practices Program 03-3003.

Underground utilities

Confirm that underground utility clearance procedures
have been completed in accordance with GZA Policy #
04-0301 Responsibility for Utility Clearance of
Exploration Locations for clearing utility locations prior
to breaking
Do
not wearground.
loose fitting clothing.

Moving machinery, rotating parts,
cables, ropes, etc.

All GZA personnel working in proximity to a drill rig
will be familiarized with the location and operation
of emergency kill switches prior to equipment startup. Maintain safe distance from rotating auger, drill
casing, rods and cathead at all times. Observe
operations from a safe distance. Persons shall not pass
under or over a moving stem or auger Check that “kill”
switches are present and working. Confirm with driller
that daily inspection of rig has been performed prior to
commencing work and no conditions were noted with
the rig that would affect its proper operation.
Do not touch or operate or assist with any rig operations
and maintenance work.
Make eye contact with operator before approaching
equipment.
Be alert and take proper precautions regarding slippery
ground surfaces and similar hazards near rotating
auger.
Do not engage the driller or helper when drill is in
operation. Work out prearranged signals to get their
attention before approaching them.
Confirm prior to drilling operations that driller and helper
communicate and coordinate their actions and
movements.
GZA personnel are not allowed to be on the drill rig or
operate a rig.
Job Hazard Analysis
Task 4.1 - Drilling Observations, Monitoring Well Installation Observations, Soil Sampling
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GZA GEOENVIRONMENTAL, INC.
JOB HAZARD ANALYSIS WORKSHEET
Job: Drilling Observations, Monitoring Well Installation Observation and Soil Sampling
Analysis By: Andrew Whitsitt Reviewed By: Guy Dalton
Date: October 2, 2011
Revised: June 14, 2012

Date: June 14, 2012

Approved By: Jayanti Chatterjee , CIH
Date: June 26, 2012

Task 4.1
DRILLING OBSERVATIONS, MONITORING WELL
INSTALLATION OBSERVATIONS, SOIL SAMPLING
HAZARD CONTROLS
GZA Job Tasks

Potential Hazards

Falling objects, debris

Controls
Wear steel toed boots, hardhat and side-shielding
safety glasses/goggles.
Stand clear of stacked drill rods. If stack appears
unstable inform driller.

Noise

Wear appropriate hearing protection.

Roadway/traffic hazards

Be alert at all times; never step outside traffic cones.
Wear high visibility vests at all times.
Be familiar with escape routes at each location.
Follow project Traffic Control Plan. Be alert at all times
and never step outside the traffic cones.
Use a Police detail when necessary.

Slips, trips and falls

Maintain clean and sanitary work area free of
tripping/slipping hazards.
All borings, excavations, or partially completed
groundwater monitoring wells will be adequately
covered and/or barricaded if left unattended for any
period of time to prevent injury.
Store any hand tools used for sampling in their proper
storage location when not in use.
Provide adequate space for each employee to work
safely with sound footing.
Do not perform work if adequate lighting is not available.
Maintain an exit pathway away from the rig at all times.

Cuts, bruises, shocks, lacerations, When working with a driller, do not assist the drilling
sprains and strains during tool use crew with their work.
Use properly maintained tools; do not use damaged
tools.
Wear the proper Personal Protective Equipment based
on the task being performed.
Store and carry tools correctly.
Use the correct tool for the job.
Do not use electrical tools with damaged cords or other
electrical components.
Observe proper electrical safety practices. Do not use
electrical tools in wet areas.
Job Hazard Analysis
Task 4.1 - Drilling Observations, Monitoring Well Installation Observations, Soil Sampling
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GZA GEOENVIRONMENTAL, INC.
JOB HAZARD ANALYSIS WORKSHEET
Job: Drilling Observations, Monitoring Well Installation Observation and Soil Sampling
Analysis By: Andrew Whitsitt Reviewed By: Guy Dalton
Date: October 2, 2011
Revised: June 14, 2012

Date: June 14, 2012

Approved By: Jayanti Chatterjee , CIH
Date: June 26, 2012

Task 4.1
DRILLING OBSERVATIONS, MONITORING WELL
INSTALLATION OBSERVATIONS, SOIL SAMPLING
HAZARD CONTROLS
GZA Job Tasks

Potential Hazards

Fire hazards

Controls
Coordinate activities with driller. Allow driller to open
sampling equipment (i.e., split spoons, Geoprobe
sleeves, etc.)
Be familiar with emergency procedures and where fire
extinguishers are present on site.
Inform GZA subcontractor if you observe improper
storage of used rags and unsafe storage of
flammable/combustible liquids brought on site.
GZA and its subcontractors, suppliers and vendors shall
not smoke in the work area in GZA project sites.
Smoking can only be in designated smoking areas away
from work areas and potential fire hazard locations.
Confirm with driller that a fire extinguisher present with
rig and will be available at all times and that inspection
tag is not expired.
If driller is welding or cutting on site confirm there are no
flammables or combustible materials near the vicinity of
welding machines or torches (such as debris, fuels,
grass/weeds, etc.). Review Site requirements for
obtaining “Hot Work Permit”.
Stand well clear of welding/cutting/burning areas.
When drilling activities encounter the presence of gas or
electric, the drill crew shall immediately curtail drilling
activity, shut down the drill rig and contact the Project
Manager.

Exposure to Hazardous
Substances/Chemicals

Become familiar with hazards associated with
hazardous commercial products used in drilling (fuels,
silica sand, grout, cement, bentonite, etc.). Review
Safety Data Sheets (SDSs) for such products and
participate in daily safety tailgate meetings.
Do not handle drilling chemicals.
Wear appropriate personal protective equipment.
Review hazards of chemicals that may have been used
or currently are being used on site.
Refer to the site specific HASP for chemical hazards
and the necessary precautions required for sampling.

Job Hazard Analysis
Task 4.1 - Drilling Observations, Monitoring Well Installation Observations, Soil Sampling
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GZA GEOENVIRONMENTAL, INC.
JOB HAZARD ANALYSIS WORKSHEET
Job: Drilling Observations, Monitoring Well Installation Observation and Soil Sampling
Analysis By: Andrew Whitsitt Reviewed By: Guy Dalton
Date: October 2, 2011
Revised: June 14, 2012

Date: June 14, 2012

Approved By: Jayanti Chatterjee , CIH
Date: June 26, 2012

Task 4.1
DRILLING OBSERVATIONS, MONITORING WELL
INSTALLATION OBSERVATIONS, SOIL SAMPLING
HAZARD CONTROLS
GZA Job Tasks

Potential Hazards

Controls
Be alert for hazardous site contaminants (as indicated
by odor, visual characteristics, location, and site
history). Assess whether procedures and contingencies
are in place for characterizing hazards and protecting
workers by use of appropriate air monitoring, personal
protective clothing and respiratory protection, as
needed. If contamination is identified at the Site only
personnel trained and medically qualified to work on
hazardous sites will be permitted to proceed with the
work.

Sampling Soil

Exposure to chemicals

Refer to the site specific HASP for chemical hazards
and the necessary precautions required for sampling.
Understand potential hazards associated with handling
sample collection preservatives.
Review and have SDS available for chemicals being
brought on site, including that of sample preservatives.
Wear appropriate PPE identified in the HASP
Wash hands before eating and drinking. Eating and
drinking
are
prohibited
in
areas
of
soil
contamination/work area.

Job Hazard Analysis
Task 4.1 - Drilling Observations, Monitoring Well Installation Observations, Soil Sampling
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GZA GEOENVIRONMENTAL, INC.
JOB HAZARD ANALYSIS WORKSHEET
Job: Groundwater Sampling
Analysis By: Andrew Whitsitt Reviewed By: Guy Dalton
Date: October 2, 2011
Revised: June 15, 2012

Date: June 15, 2012

Approved By: Jayanti Chatterjee , CIH
Date: June 26, 2012

Task 4.2
GROUNDWATER SAMPLING
HAZARD CONTROLS
GZA Job Tasks

Potential Hazards

Controls

Personal injury due to vehicle
traffic; Collisions, injuries

GZA drivers shall be properly licensed and abide by
driving safety procedures. Inspect vehicle to determine
if it is in safe operating condition.
Park in designated parking locations, or select off-road
areas that are firm and without hazards. Directly
observe parking location on foot if necessary.

Review Related THA’s –
21.1 – General Outdoor Field Work
Deploying Traffic Protection
Equipment

Use emergency flashers or other appropriate vehicle
warning system as appropriate to local conditions.
Utilize police detail (when necessary) to direct traffic
while entering traffic safety zone, if applicable.
Handling Flammable Liquids

Fire Hazards

Use only approved fuel containers for fuel, heavy duty
metal cans with stable base and self closing nozzle is
recommended.
Store flammable liquids in an appropriate area when not
in use.
Provide working fire extinguisher with current inspection
certificate with the sampling equipment.
Observe GZA’s “no smoking” policy at all work sites.

Mobilizing Equipment

Collision; struck by

Perform a pre-operation check of the vehicle, ensuring
service brakes, parking brake, steering, lights, tires,
horn, wipers mirrors, and glass are in good condition.
Do not drive a vehicle that is not roadworthy.
All vehicle occupants shall wear seat belts.
Secure loose materials in the cab or bed of the vehicle.
Keep the windows and lights clean.
Do not operate the vehicle if it is in an unsafe condition.
Abide by driving safety procedures and laws.

Positioning vehicle at monitoring
well

Unstable, uneven terrain and
ground obstacles

Locate the vehicle on stable ground.

Job Hazard Analysis
Task 4.2 – Groundwater Sampling
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GZA GEOENVIRONMENTAL, INC.
JOB HAZARD ANALYSIS WORKSHEET
Job: Groundwater Sampling
Analysis By: Andrew Whitsitt Reviewed By: Guy Dalton
Date: October 2, 2011
Revised: June 15, 2012

Date: June 15, 2012

Approved By: Jayanti Chatterjee , CIH
Date: June 26, 2012

Task 4.2
GROUNDWATER SAMPLING
HAZARD CONTROLS
GZA Job Tasks

Potential Hazards

Controls
Avoid wet areas/mud when possible.
Assess the need for blocking/chocking wheels..

Well Sampling

Backing Collisions

If possible, avoid backing by taking a route that allows
you to pull straight through.
If you must back, do a complete walk around the vehicle
to look for objects that could be struck or run over by the
vehicle.
Use a spotter when available to help guide the backing
safely.
Look over shoulders and glance back to make sure
fenders are clearing objects. Back out slowly.

Hazardous material contact

Identify wells with hazardous concentrations
contaminants.
Sample wells in order from least to most impacted.

Cuts and bruises from Sample jar
Exposure to Hazardous
Substances

of

Wear proper gloves specified in the project HASP when
handling jars, preservatives could leak during shipment
from the laboratory.
Do not over-tighten glass jars (especially VOAs); they
can break, causing a laceration.
Become familiar with the hazards associated with
hazardous
commercial
products
used
while
groundwater sampling (laboratory preservatives,
decontamination solutions, etc.). Review Safety Data
Sheets (SDS) for such products.
Wear proper personal protective equipment (PPE) as
specified in the Health and Safety Plan (HASP) to avoid
direct contact with Site contaminants, calibration
solutions, decontamination supplies, and laboratory
preservatives.

Sampling Equipment Operation

Splashes, electrical shocks, fires,
caught by

Respiratory protection as specified by the HASP must
be available and used when necessary.
Decontamination procedures as specified in the HASP
must be followed.
Perform an equipment observation before use; pumps,
flow meters, and water quality meters must be
calibrated and in good working condition.
Use GFCI with all electrical cords.

Job Hazard Analysis
Task 4.2 – Groundwater Sampling
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GZA GEOENVIRONMENTAL, INC.
JOB HAZARD ANALYSIS WORKSHEET
Job: Groundwater Sampling
Analysis By: Andrew Whitsitt Reviewed By: Guy Dalton
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Task 4.2
GROUNDWATER SAMPLING
HAZARD CONTROLS
GZA Job Tasks

Potential Hazards

Controls
All equipment (especially generators) must be properly
grounded.
Completely shut down all equipment prior to conducting
maintenance activities, fueling, servicing or repairs.
Follow lock-out/tag-out procedures as needed.

Manual lifting, equipment handling Use proper lifting techniques when lifting equipment
(generators, pumps, air compressors, tubing, etc.) Seek
assistance with heavy loads.
Use work gloves where appropriate to prevent hand
injuries.
Wear steel toed boots.
When containerizing water, do not try to carry more than
you can safely carry. It is better to make multiple trips.
Noise

Slips, trips and falls

Tool-related hazards

Wear appropriate hearing protection during activities
that produce noise (running generators, pumps, air
compressors, etc.)
Maintain a clean and sanitary work area free of
tripping/slipping hazards.
Store hand tools in their proper storage location when
not in use.
Provide adequate space for each employee to work
safely with sound footing.
Provide adequate lighting.
Do not use electrical tools with damaged cords or other
electrical components.
Observe proper electrical safety practices.
Properly maintain tools; do not use damaged tools.
Wear eye protection.
Store and carry tools correctly.
Use the correct tool for the job.
Protect from gouges, hammer blows, cutting tools, etc.
Position your hands to prevent injury in case the tool
slips while in use.

Job Hazard Analysis
Task 4.2 – Groundwater Sampling
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GZA GEOENVIRONMENTAL, INC.
JOB HAZARD ANALYSIS WORKSHEET
Job: Excavation and Trenching (Heavy Equipment)
Analysis By: Andrew Whitsitt Reviewed By: Guy Dalton
Date: September 30, 2011
Revised: June 21, 2012

Date: June 21, 2012

Approved By: Jayanti Chatterjee , CIH
Date: June 26, 2012

Task 4.4A
Excavation and Trenching (Heavy Equipment)
HAZARD CONTROLS
GZA Job Tasks

Potential Hazards

Controls

Overlooking hazards

Review and become familiar with the requirements of
GZA Policy 03-3006, Excavation Safety Policy and
Procedures .
Wear high visibility vest at all times when out of
personal or GZA vehicle.
Park personal or GZA vehicle in designated parking
locations, or select off-road area that is firm, and without
hazards. Directly inspect parking location on foot if
necessary.

Review Related THA’s –
21.1 – General Outdoor Field Work
Pre-Planning

Observation of Deployment of
Collisions, struck by injuries
Traffic Protection Equipment and
Mobilizing Equipment by contractor

If parking outside of a designated parking area,
demarcate vehicle with traffic cones or equivalent.
Use emergency flashers or other appropriate vehicle
warning system as appropriate to local conditions when
parking personal or GZA vehicle.
Observe if police detail or other required traffic control
system (if necessary) is in place.
Stay within the confines of the work area and do not
venture outside of the demarcated work area into traffic.
If you observe that contractor may back into structures,
vehicles, fences, etc., notify contractor immediately with
pre-determined signals. Do not cross the path of the
heavy equipment.
Stand clear of moving heavy equipment.
Overhead electrical lines

Look overhead to assess if any utilities are present and
confirm with the GZA subcontractor that they are aware
of the overhead utility location and to take appropriate
actions to prevent contact with the overhead utilities and
to minimize any arc flash hazards. Review GZA’s
Electrical Safe Work Practices Program 03-3003
Stand clear of overhead lines while equipment is being
mobilized.
If the equipment contacts an overhead power line,
inform any occupant and/or operator to remain in/on the
rig until the line is de-energized. Summon help
immediately.

Unloading equipment and
materials

Strains and sprains
Use proper lifting techniques when lifting equipment.
Job Hazard Analysis
Seek assistance with heavy loads.
Task 4.4A - Excavation and Trenching (Heavy Equipment)
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GZA GEOENVIRONMENTAL, INC.
JOB HAZARD ANALYSIS WORKSHEET
Job: Excavation and Trenching (Heavy Equipment)
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Task 4.4A
Excavation and Trenching (Heavy Equipment)
HAZARD CONTROLS
GZA Job Tasks

Potential Hazards

Controls
GZA personnel are not to assist contractor with
contractor’s work.
Use work gloves where appropriate to prevent hand
injuries.
Wear steel toed boots.
Use equipment whenever possible to avoid heavy lifting.

Slips, Trip and Fall Hazards

Unstable equipment
Excavation operations

Struck by

Inspect site for uneven terrain or tripping hazards; plan
travel route to avoid these areas or improve the site to
eliminate the hazard.
Clear brush from work area and clear vegetation that
could cause trip hazards, eye injury or obstruct sight
lines.
Trailers must be counter weighted properly before
unloading equipment.
Stay clear of equipment at all times.
Operators must be aware of your position on the site at
all times.
Wear high visibility reflective vests at all times while on
site.
Heed back up alarms of all equipment.

Underground utilities; above
ground piping and appurtenances

Do not approach operating heavy equipment until eye
contact is made with operator and equipment operation
is stopped.
Consult with contractor to properly maintain Site access
roads to assure vehicles can safely leave and enter the
Site.
Confirm with contractor that excavating equipment are
properly staged and stabilized to avoid roll overs and
accidents.
Be especially aware of and clear of the swing radius of
all heavy equipment.
Equipment buckets cannot be used to transport
personnel from/into excavation.
Confirm that underground utility clearance procedures
have been completed in accordance with GZA Policy #
04-0301 Responsibility for Utility Clearance of
Exploration Locations for clearing utility locations prior to
breaking ground.

Confirm with contractor that safe distance from utilities,
above ground piping and equipment are being
maintained.
Job Hazard Analysis
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JOB HAZARD ANALYSIS WORKSHEET
Job: Excavation and Trenching (Heavy Equipment)
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Task 4.4A
Excavation and Trenching (Heavy Equipment)
HAZARD CONTROLS
GZA Job Tasks

Potential Hazards

Controls
Have contractor hand excavate where required to
expose utilities.
Where possible have contractor lockout and purge
active utilities.
If excavation exposes utilities, have the contractor
assure that lines are properly supported.
Require the contractor to use non-sparking tools around
active gas lines and implement safe work practices.
If any damage is caused by GZA’s subcontractor during
excavation to utility lines, notify utility owner. If the
contractor isn’t working for GZA, either the contractor or
its client should contact the utility owner.
Notify utility owner if cathodic protection (coatings,
groundbeds, etc.) has been exposed.

Collisions with workers using
shovels and hand tools

GZA employees must communicate and coordinate their
actions and movements.

Falling objects, debris

Wear hardhat and safety glasses/goggles.
Do not work under raised loads

Falls into Open Excavation

Secure work zone using barricades, caution tape, etc.
DO NOT stand near edges of excavations, maintain 2’
distance.
Keep non-essential personnel away from the work zone.

Hazardous Liquid Spills

Confirm with GZA sub contractor that spill control kit,
including sorbents, pad booms and shovels are
available on site if needed..
Have GZA subcontractor line waste loading areas with
polyethylene sheeting.
Immediately report any spill to the project manager.

Job Hazard Analysis
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GZA GEOENVIRONMENTAL, INC.
JOB HAZARD ANALYSIS WORKSHEET
Job: Excavation and Trenching (Heavy Equipment)
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Date: September 30, 2011
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Date: June 21, 2012

Approved By: Jayanti Chatterjee , CIH
Date: June 26, 2012

Task 4.4A
Excavation and Trenching (Heavy Equipment)
HAZARD CONTROLS
GZA Job Tasks

Potential Hazards

Controls

Exposure to Hazardous
Substances

Be alert for hazardous site contaminants (as indicated
by odor, visual characteristics, location, and site
history). Assess whether procedures and contingencies
are in place for characterizing hazards and protecting
workers by use of appropriate air monitoring, personal
protective clothing and respiratory protection, as
needed. If contamination is identified at the Site only
personnel trained and medically qualified to work on
hazardous sites will be permitted to proceed with the
work. Notify project manager if such conditions are
encountered.

Become familiar with hazards associated with
hazardous commercial products used in construction
(fuels, silica sand, grout, cement, etc.). Review Safety
Data Sheets (SDSs) for such products and participate
in daily safety tailgate meetings.
Noise

Wear appropriate hearing protection.

Cave-In Hazards

Excavation must be monitored by a Competent Person.
Confirm with contractors that operators are properly
trained for excavating.
The proper sloping/shoring for the soil type must be
used.
There should be no standing water in the excavation.
Place Spoils away from the edge of excavation as
appropriate for the soil type.
Excavations greater than 20 feet in depth must be
designed by a registered professional engineer.
Evaluate excavations at the beginning of each shift and
following rain events
DO NOT enter excavations unless absolutely
necessary. The excavation must be safe to enter before
entering. A means of egress (stairways, ladders or
ramps) from trench excavations greater than 4 feet in
depth must be positioned so that no more than 25 feet
of lateral travel is required.
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Job: Excavation and Trenching (Heavy Equipment)
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Task 4.4A
Excavation and Trenching (Heavy Equipment)
HAZARD CONTROLS
GZA Job Tasks

Potential Hazards

Controls
If needed to enter excavations consult with onsite
Competent Person to assess if it is safe to do so. If you
are the Competent Person assess if it is safe to enter
excavation before doing so.

Hazardous Atmosphere

Identify possible contaminants.
Set action levels for exposure.
Monitor air quality.
Air monitoring equipment must be properly calibrated.

Soil Loading and Transport

Roadway/traffic hazards

Refer to the site specific Health and Safety Plan for the
use of proper personal protective equipment (PPE) and
respiratory protection.
Be alert at all times; never step outside traffic cones.
Wear high visibility vests at all times.
Be familiar with escape routes at each location. Stand
clear of soil loading area and always make sure the
equipment operator and truck drivers know your
location.
Follow project Traffic Control Plan. Be alert at all times
and never step outside the traffic cones.
Use a Police detail when necessary.

Hazardous Material Contamination Materials should be properly covered, including use of
tarps on trucks. Stockpiled material awaiting transport
should be placed on an impervious barrier such as
polyethylene sheeting.
Equipment and truck wheels, running boards, etc. must
be free of loose materials before leaving Site.
Handling Flammable Liquids

Fire Hazards

Use only approved fuel containers for fuel, heavy duty
metal cans with stable base and self closing nozzle is
recommended.
Store flammable liquids in appropriate flammable
storage cabinet and containers.
Be familiar with emergency procedures and where fire
extinguishers are present on site.
Inform GZA subcontractor if you observe improper
storage of used rags and unsafe storage of
flammable/combustible liquids brought on site.

Job Hazard Analysis
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Task 4.4A
Excavation and Trenching (Heavy Equipment)
HAZARD CONTROLS
GZA Job Tasks

Potential Hazards

Controls
Confirm with GZA subcontractor that fire extinguishers
are present with heavy equipment and will be available
at all times and that inspection tags are not expired.
If GZA subcontractor is welding or cutting on site
confirm there are no flammables or combustible
materials near the vicinity of welding machines or
torches (such as debris, fuels, grass/weeds, etc.).
Review Site requirements for obtaining “Hot Work
Permit”.
Stand well clear of welding/cutting/burning areas.
When GZA project related subsurface activities
encounter the presence of gas or electric, the
operations shall immediately cease, shut down the
equipment when possible and contact the Project
Manager.

Tool Operation

Cuts, bruises, shocks, lacerations, Do not use electrical tools with damaged cords or other
sprains and strains
electrical components. Use GFCI with all cords.
Observe proper electrical safety practices.
Tools must be properly maintained; do not use
damaged tools.
Wear proper Personal Protective Equipment
Store and carry tools correctly.
Use the correct tool for the job.
Support the work piece (using clamps, vise, sawhorse,
or other device). Do not hold the work piece with your
hand.
Unplug tools or remove batteries when servicing or
changing bit, blades, abrasive wheels or other
components.
Protect your “off hand” from gouges, hammer blows,
cutting tools, etc. Position your “off hand” to prevent
injury in case of slip of the tool.

General site work

Slips, trips and falls

Maintain clean and sanitary work area free of
tripping/slipping hazards.
Store hand tools in their proper storage location when
not in use.
Provide adequate space for each to work safely with
sound footing.
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Job: Excavation and Trenching (Heavy Equipment)
Analysis By: Andrew Whitsitt Reviewed By: Guy Dalton
Date: September 30, 2011
Revised: June 21, 2012

Date: June 21, 2012

Approved By: Jayanti Chatterjee , CIH
Date: June 26, 2012

Task 4.4A
Excavation and Trenching (Heavy Equipment)
HAZARD CONTROLS
GZA Job Tasks

Potential Hazards

Controls
Do not perform work if adequate lighting is not available.

Soil Sampling

Cave-ins, slips, trips and falls,
exposure to hazardous
contamination, struck by, caught
by, slips, trips and falls

Maintain an exit pathway away around equipment and
work areas at all times.
Unless absolutely necessary DO NOT enter excavations
to sample. Work with the contractor’s equipment
operator to obtain sample from the excavation and
sample soil from the bucket of the excavator.
See above for controls for other physical hazards.

Exposure to chemicals

Refer to the site specific HASP for chemical hazards
and the necessary precautions required for sampling.
Understand potential hazards associated with handling
sample collection preservatives.
Review and have SDSs available for chemicals being
brought on site, including that of sample preservatives.
Wear appropriate PPE identified in the HASP

Securing Site

Fall into excavations

Wash hands before eating and drinking. Eating and
drinking
are
prohibited
in
areas
of
soil
contamination/work area.
Make sure excavation is secured and properly marked
with caution signs.
If excavation is to be open over night have
subcontractor erect a fence or properly cover
excavations to keep public out of the area and away
from the excavation and the removed tank.
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Task 4.5
Soil-Gas Sampling
HAZARD CONTROLS
GZA Job Tasks

Potential Hazards

Controls

Exposure to Hazardous
Substances

Become familiar with hazards through review of Task
Hazard Analysis and participate in daily safety tailgate
meetings.
Communicate Task Hazard Analysis and Lessons
Learned information to GZA field crew prior to initiating
work and throughout the project as needed.

Review Related THA’s –
21.1 – General Outdoor Field Work
Collection of Soil-Gas for
Sampling

Be alert for hazardous site contaminants (as indicated
by odor, visual characteristics, location, and site
history).
Wear appropriate safety equipment as required by the
Site Specific Health and Safety Plan (HASP) work area
(hard hat, steel toe boots, work clothes, high visibility
vest, eye and hearing protection, etc.). Implement work
practices identified in the HASP.
Be familiar with hazards associated with products used
where samples will be collected and potential
compounds
of concern during the remedial
investigation.

Slips, Trips, and Falls

Review and have Safety Data Sheets (SDSs) available
on site for chemicals being used on site.
Become familiar with physical site specifics to reduce or
eliminate slips, trips and falls due to uneven surfaces,
onsite equipment, discarded materials, or working at
height.

Underground Utilities

Proper utility locations/clearance must be performed
and the area checked for evidence of underground
features prior to breaking ground. Review and comply
with GZA Policy 04-0301 Responsibility for Utility
Clearance of Exploration Locations .

Electrical Conductor Hazards

Identify location of electrical conductors and maintain
minimum approach distance of 25 feet.

Poor visibility

Provide additional portable lighting if natural lighting is
not adequate for performing the work safely.
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Job: Soil-Gas Sampling
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Task 4.5
Soil-Gas Sampling
HAZARD CONTROLS
GZA Job Tasks

Potential Hazards

Controls

Manual Lifting, Equipment
Handling

Use proper lifting techniques when lifting/moving objects
or equipment to gain access into survey areas. Seek
assistance with heavy loads.
Use work gloves where appropriate to prevent hand
injuries.
Wear steel-toed work shoes.

Sampling Near or In Roadways:

Manual Installation of Sample
Points

Personnel Decontamination

All personnel, clothing, and equipment leaving the
contaminated area of the site must be decontaminated
to remove any harmful chemicals or properly disposed.

Personal Injury Due to Vehicular
Traffic

Wear high visibility safety vest when out of vehicle and
in areas with vehicular traffic.
Park vehicle in designated parking locations, or select
off-road area that is firm, and without hazards. Directly
inspect parking location on foot if necessary.

Cuts, Bruises, Shocks,
Lacerations, Sprains and Strains

If parking outside of a designated parking area,
demarcate vehicle with traffic cones or equivalent.
Use emergency flashers or other appropriate vehicle
warning system as appropriate to local conditions when
parking vehicle.
Use police detail (if necessary) to direct traffic while
entering traffic
zone.safety practices. Do not use
Observe
propersafety
electrical
electrical tools with damaged cords or other electrical
components.
Tools must be properly maintained; do not use
damaged tools.
Wear proper Personal Protective Equipment.
Store and carry tools correctly.
Use the correct tool for the job.

Generator Use

Fire / Burn Hazards from
Generator Used to Power Drill,
Lighting, etc.

Unplug tools or remove batteries when servicing or
changing bit, blades, abrasive wheels or other
components.
Protect your “off hand” from gouges, hammer blows,
cutting tools, etc. Position your “off hand” to prevent
injury in case of slip of the tool.
All flammable/combustible liquids must be stored in
proper containers.
A fire extinguisher (10 # class B/C, minimum) must be
present on site.
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Task 4.5
Soil-Gas Sampling
HAZARD CONTROLS
GZA Job Tasks

Potential Hazards

Controls
Generator must be placed on level, stable ground. Keep
exhaust port/pipe away from potential flammable
materials (i.e., dry brush, oily rags, etc).
Use care when working around hot exhaust port/pipe.
If a fuel powered generator is being used take
precautions to prevent carbon monoxide and other
exhaust fume build up on the work area and other
potential areas occupied by personnel.
Vent outside of the work area away from other
personnel/occupants. Where necessary have CO
detector available to warn of hazardous concentrations.
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Task 4.7
Sub-Slab Vapor Sampling
HAZARD CONTROLS
GZA Job Tasks

Potential Hazards

Controls

Review Related THA’s –
4.1 Drilling Observations, Monitoring Well Installation Observations and Soil Sampling
4.5 Soil-Gas Sampling
4.6 Temporary/Permanent Sampling Equipment Operation
21.1 General Outdoor Field Work
NOTE - As a sampling THA, this THA assumes the subsurface vapor sampling well(s) or port(s) have already been installed.
Screening Work Zone Atmosphere Exposure to Hazardous
Substances

Review site specific Health and Safety Plan and
implement work practices and procedures specified.
Monitor breathing air in work zone for hazardous
atmospheres (e.g., low oxygen, elevated VOCs, H2S,
CO, etc.) and do not proceed unless it is determined
that no hazardous conditions exist.
Be alert for hazardous site contaminants (as indicated
by odor, visual characteristics, location, and site
history). Procedures and contingencies must be in
place for characterizing hazards and protecting workers
by use of appropriate personal protective clothing and
respiratory protection, as needed.
Wash hands prior to eating or drinking.

Working Alone

If working alone on site, sign out or call into the office to
leave site specific information where you are working,
the anticipated duration/hours of work on site. Do this
for each site if multiple in one day. Review GZA’s
Working Alone Policy 03-1009.
Call office when off site.

Slips, trips and falls

Constructing Sampling Train

Electrical shocks, cuts, bruises,
from Tool-Related use

Store hand tools in their proper storage location when
not in use.
Provide adequate space for each employee to work
safely with sound footing.
Provide adequate lighting.

Do not use electrical tools with damaged cords or other
electrical components.
Observe proper electrical safety practices. Review
GZA’s Electrical Safe Work Practices Program 03-3003
Job Hazard Analysis
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Task 4.7
Sub-Slab Vapor Sampling
HAZARD CONTROLS
GZA Job Tasks

Potential Hazards

Controls
Tools must be properly maintained; do not use
damaged tools.
Wear proper Personal Protective Equipment.
Store and carry tools correctly.
Use the correct tool for the job.
Protect “off hand” from gouges, hammer blows, cutting
tools, etc. Position your “off hand” to prevent injury in
case of slip of the tool.
If using 12-volt DC pump to purge sampling train,
inspect power cord and battery terminal connectors,
which must be free of defects or damage.
If using 120-volt AC pump to purge sampling train, verify
that the ground fault circuit interrupter (GFCI) is
functioning properly and cords and connectors are free
of defects

Evaluating Leaks in Sampling
Train

Working with Pressurized
Cylinders (Helium)

Use caution when screwing in pressure regulator and
valve (if this wasn’t already done by the helium vendor).
Take care not to hit the regulator and valve once it is
installed and do not drop the cylinder. Cylinder should
remain on the ground surface at all times or (ideally)
fixed to a cylinder dolly.
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Task 20.11
Field Sampling
HAZARD CONTROLS
GZA Job Tasks

Potential Hazards

Controls

Adverse Weather Conditions

Assess weather conditions prior to on-site work and
examine forecast for anticipated period of work.

Review Related THA’s –
21.1 General Outdoor Field Work
Pre work task for site visit

Dress appropriately for weather conditions (e.g.,
precipitation, temperature ranges over anticipated
duration of field work).
Use protective ointments such as sunscreen and chap
stick, as appropriate to the field conditions.
Be aware of the anticipated weather conditions prior to
mobilization to the site. Unacceptable field work
conditions are not precise, but may include site specific
conditions, general location, extreme weather conditions
(e.g., icing, lightening, excessive cold or wind), travel
conditions, and other factors. Professional judgment is
required, and personal assessment of safety must
always be individually assessed.
Conduct visual inspection of site

Dangerous Terrain

Collecting sample

Muscle strain from lifting heavy
objects
Exposure to unknown sample

Be aware of the site terrain, watch for holes and rocks
that can be tripping hazards
Learn to identify and watch for plants such as thorn
bushes and poision ivy that can either scratch you or
give you a rash.
Use proper lifting techniques. Use appropriate
mechanical assistance and tools when possible.
Wear work gloves and steel toed boots.
Be sure to treat effluent samples as unknowns and wear
the proper PPE.
If there are any unusual odors/fumes coming from a
sample, especially those that cause reactions in the
eyes or nose, leave the area and inform a supervisor
immediately.

Job Hazard Analysis
20.11 Field Sampling
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Community Air Monitoring Plan Fulton Former MGP Site
In accordance with NYSDEC and NYSDOH requirements for a CAMP, a perimeter airmonitoring plan will be implemented at the site during each phase of the field activities. The
objective of the perimeter air-monitoring plan is to provide a measure of protection for the
downwind community (i.e., off-site receptors, including residences and businesses and on-site
workers not involved with the site field activities) from potential airborne contaminant releases as
a direct result of field activities. The perimeter air-monitoring plan is a stand-alone document and
will be available on site. The VOC Monitoring, Response Levels, and Actions are presented as
follows.

Response Level
>5 ppm above
background for 15minute average
Persistent levels
>5 ppm over
background <25
ppm











Response Level
>100 mcg/m3
above background
for 15-minute
average or visual
dust observed
leaving the site
>150 mcg/m3
above background
for 15-minute
average










Air Monitoring Response Levels and Actions
VOCs
Actions
Temporary halt work activities
Continue monitoring
If VOC levels decrease (per instantaneous readings) below 5 ppm over
background, work activities can resume
Halt work activities
Identify source of vapors
Corrective action to abate emissions
Continue monitoring
Resume work activities if VOC levels 200 feet downwind of the property
boundary or half the distance to the nearest potential receptor is <5 ppm for a
15-minute average
If VOC levels are >25 ppm at the perimeter of the work area, activities must be
shutdown
Particulates
Actions
Apply dust suppression
Continue monitoring
Continue work if downwind PM-10 particulate levels are <150 mcg/m3 above
upwind levels and no visual dust leaving site
Stop work
Re-evaluate activities
Continue monitoring
Continue work if downwind PM-10 particulate levels are <150 mcg/m3 above
upwind levels and no visual dust leaving site

Sources:
New York State Department of Health Community Air Monitoring Plan, June 20, 2000.
New York State Department of Environmental Conservation Division Technical and Administrative
Guidance Memorandum – Fugitive Dust Suppression and Particulate Monitoring Program at Inactive
Hazardous Waste Site, October 27, 1989.

During excavating and materials handling operations, the air in work areas will also be sampled
periodically for the presence of contaminants. A portable PID will be utilized to periodically
monitor the levels of organic vapors in the ambient air and a Mini RMATM PM-10 (or
equivalent) particle detector will be used to count inhalable particles (0.1-10 micrometer range)
of dust during the fieldwork.

PID and Mini RAM readings will be taken hourly during excavation or more frequently if air
quality measurements approach action levels as defined herein. Measurements will be monitored
from the breathing zone (4 to 5 feet above ground level) at worker locations to determine working
conditions (and whether there is a need to change levels of worker protection).
In addition to VOCs and particulates, cyanide will be monitored in the work zone and at the
perimeter of the work area. The cyanide monitoring methods will be determined prior to
mobilization, but at a minimum, will include Draeger® tube sampling.
In order to make a conservative assessment of when different levels of respiratory protection are
needed during the fieldwork, it will be assumed that the organic vapors detected by the air
monitoring instruments consist of the most toxic volatile compounds expected to be found on the
site. Preliminary evaluation of the risks expected at the site indicates that the most toxic volatiles
that are probably present are VOCs (particularly Benzene, Toluene, Ethylbenzene, Xylene
[BTEX]). Based on data published by the Occupational Safety and Health Administration
(OSHA) and the American Conference of Government Industrial Hygienists (ACGIH), and
previous experience with manufactured gas plant (MGP) wastes, the following personal
protective equipment (PPE) will be employed when the given concentrations of organic vapor are
detected in the breathing zone.
Compound of Concern

Level D

Level C

Level B

Chemical Name
M<X
X<M<Y
M>Y
BTEX and other
M <5 ppm
5 ppm <M <50 ppm
M >50 ppm
photoionizable VOCs
Where: M = concentration of organic vapor measured in the field.
X,Y = concentrations at which different levels of respiratory protection are necessary.

The PPE requirements may be modified based on compound-specific monitoring results information,
with the written approval of the Health and Safety Coordinator (HSC).
Respiratory protection from dusts will be required when inhalable particulate
concentrations from potentially contaminated sources exceed 150 µg/m3.
Odors or dusts derived from site contaminants may cause nausea in some site workers, even
though the contaminants are at levels well below the safety limits as defined above. Workers may
use dust masks or respirators to mitigate nuisance odors with the approval of the site safety
officer (SSO).
Whenever practical, work areas should be positioned upwind of organic vapor and dust sources to
reduce the potential for worker exposure.

ATTACHMENT 2

Daily Safety Tailgate Form

TAILGATE SAFETY MEETING
CHECK ONE:

______ Initial H&S Orientation

_______Periodic “Toolbox” Safety Meeting

Project Site/Location__________________________________________________________________________
Date_______________________

Time______________________________

Job No.__________________

PM____________________________________________ PIC________________________________________
The undersigned have attended a Health and Safety briefing, consisting of a review of the provisions of the Site Specific
H&S Plan, and/or appropriate prior H&S events or concerns, and/or review of anticipated H&S concerns and safety
measures for the project.
SUMMARY OF HEALTH AND SAFETY TOPICS COVERED

NAME (printed)

SIGNATURE

COMPANY

Conducted by: ___________________________________________________________ Date:________________________

ATTACHMENT 3

Safety Data Sheets

Product: Helium, Compressed

P-4602-G

Date: December 2007

Praxair Material Safety Data Sheet
1. Chemical Product and Company Identification
Product Name: Helium, compressed (MSDS
No. P-4602-G)
Chemical Name: Helium
Chemical Family: Rare gas

Trade Names: Helium, LaserStar™ Helium,
Medipure® Helium, UltraLift® Helium
Synonyms: Helium-4, refrigerant gas R-704
Product Grades: Industrial; Ultralift; 6.0
research/chromatographic; 5.5 ECD, trace
analytical; 5.0 UHP; 4.7, 5.0, 5.5 LaserStar; 4.6
zero, oxygen-free; 5.0 methanizer FID gas; 4.5; 5.0,
5.5, 6.0 semiconductor process gas
Telephone: Emergencies: 1-800-645-4633* Company Name: Praxair, Inc.
CHEMTREC: 1-800-424-9300*
39 Old Ridgebury Road
Routine:
1-800-PRAXAIR
Danbury, CT 06810-5113
*Call emergency numbers 24 hours a day only for spills, leaks, fire, exposure, or accidents
involving this product. For routine information, contact your supplier, Praxair sales
representative, or call 1-800-PRAXAIR (1-800-772-9247).

2. Hazards Identification
EMERGENCY OVERVIEW
CAUTION! High-pressure gas.
Can cause rapid suffocation.
May cause dizziness and drowsiness.
Self-contained breathing apparatus may be required by rescue workers.
Under ambient conditions, this is a colorless, odorless, tasteless gas.
OSHA REGULATORY STATUS: This material is considered hazardous by the OSHA Hazard
Communications Standard (29 CFR 1910.1200).
POTENTIAL HEALTH EFFECTS:
Effects of a Single (Acute) Overexposure
Inhalation. Asphyxiant. Effects are due to lack of oxygen. Moderate concentrations may
cause headache, drowsiness, dizziness, excitation, excess salivation, vomiting, and
unconsciousness. Lack of oxygen can kill.
Skin Contact. No harm expected.
Swallowing. This product is a gas at normal temperature and pressure.
Eye Contact. No harm expected.
Effects of Repeated (Chronic) Overexposure. No harm expected.
Other Effects of Overexposure. Helium is an asphyxiant. Lack of oxygen can kill.

Copyright © 1979, 1983, 1985, 1992-1993, 1995, 2003, 2007, Praxair Technology, Inc.
All rights reserved.
A vertical line in the left margin indicates revised or new material.
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Product: Helium, Compressed
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Date: December 2007

Medical Conditions Aggravated by Overexposure. The toxicology and the physical and
chemical properties of helium suggest that overexposure is unlikely to aggravate existing
medical conditions.
CARCINOGENICITY: Helium is not listed by NTP, OSHA, or IARC.
POTENTIAL ENVIRONMENTAL EFFECTS: None known. For further information, see section
12, Ecological Information.

3. Composition/Information on Ingredients
This section covers materials of manufacture only. See sections 8, 10, 11, and 16 for
information on by-products generated during use in welding and cutting.
See section 16 for important information about mixtures.
COMPONENT
Helium
*The symbol > means “greater than.”

CAS NUMBER
7440-59-7

CONCENTRATION
>99%*

4. First Aid Measures
INHALATION: Immediately remove to fresh air. If not breathing, give artificial respiration. If
breathing is difficult, qualified personnel may give oxygen. Call a physician.
SKIN CONTACT: An unlikely route of exposure. This product is a gas at normal temperature
and pressure.
SWALLOWING: An unlikely route of exposure. This product is a gas at normal temperature
and pressure.
EYE CONTACT: An unlikely route of exposure. This product is a gas at normal temperature
and pressure.
NOTES TO PHYSICIAN: There is no specific antidote. This product is inert. Treatment of
overexposure should be directed at the control of symptoms and the clinical condition of the
patient.

5. Fire Fighting Measures
FLAMMABLE PROPERTIES: Nonflammable.
SUITABLE EXTINGUISHING MEDIA: Helium cannot catch fire. Use media appropriate for
surrounding fire.
PRODUCTS OF COMBUSTION: Not applicable.
PROTECTION OF FIREFIGHTERS: CAUTION! High-pressure gas. Evacuate all personnel
from danger area. Immediately deluge cylinders with water from maximum distance until cool;
then move them away from fire area if without risk. Self-contained breathing apparatus may be
required by rescue workers. On-site fire brigades must comply with OSHA 29 CFR 1910.156.
Specific Physical and Chemical Hazards. Heat of fire can build pressure in cylinder and
cause it to rupture. No part of cylinder should be subjected to a temperature higher than 125°F
(52°C). Helium cylinders are equipped with a pressure relief device. (Exceptions may exist
where authorized by DOT.)
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Protective Equipment and Precautions for Firefighters. Firefighters should wear selfcontained breathing apparatus and full fire-fighting turnout gear.

6. Accidental Release Measures
STEPS TO BE TAKEN IF MATERIAL IS RELEASED OR SPILLED:
CAUTION! High-pressure gas.
Personal Precautions. Helium is an asphyxiant. Lack of oxygen can kill. Evacuate all
personnel from danger area. Use self-contained breathing apparatus where needed. Shut off
leak if without risk. Ventilate area of leak or move cylinder to a well-ventilated area. Test for
sufficient oxygen, especially in confined spaces, before allowing reentry.
Environmental Precautions. Prevent waste from contaminating the surrounding environment.
Keep personnel away. Discard any product, residue, disposable container, or liner in an
environmentally acceptable manner, in full compliance with federal, state, and local regulations.
If necessary, call your local supplier for assistance.

7. Handling and Storage
PRECAUTIONS TO BE TAKEN IN HANDLING: Protect cylinders from damage. Use a
suitable hand truck to move cylinders; do not drag, roll, slide, or drop. Never attempt to lift a
cylinder by its cap; the cap is intended solely to protect the valve. Never insert an object (e.g.,
wrench, screwdriver, pry bar) into cap openings; doing so may damage the valve and cause a
leak. Use an adjustable strap wrench to remove over-tight or rusted caps. Open valve slowly.
If valve is hard to open, discontinue use and contact your supplier. Close valve after each use;
keep closed even when empty. Never apply flame or localized heat directly to any part of
the cylinder. High temperatures may damage the cylinder and could cause the pressure relief
device to fail prematurely, venting the cylinder contents. For other precautions in using helium,
see section 16.
PRECAUTIONS TO BE TAKEN IN STORAGE: Store and use with adequate ventilation.
Store only where temperature will not exceed 125°F (52°C). Firmly secure cylinders upright
to keep them from falling or being knocked over. Screw valve protection cap firmly in place
by hand. Store full and empty cylinders separately. Use a first-in, first-out inventory system
to prevent storing full cylinders for long periods.
RECOMMENDED PUBLICATIONS: For further information on storage, handling, and use, see
Praxair publication P-14-153, Guidelines for Handling Gas Cylinders and Containers. Obtain
from your local supplier.

8. Exposure Controls/Personal Protection
See section 16 for important information on by-products generated during use
in welding and cutting.
COMPONENT
Helium

OSHA PEL
Not Established.

ACGIH TLV-TWA (2007)
Simple asphyxiant

IDLH = Not available.
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ENGINEERING CONTROLS:
Local Exhaust. Use a local exhaust system, if necessary, to prevent oxygen deficiency, and in
welding, to keep hazardous fumes and gases in the worker’s breathing zone below all
applicable exposure limits.
Mechanical (General). General exhaust ventilation may be acceptable if it can maintain an
adequate supply of air and keep hazardous fumes and gases in the worker’s breathing zone
below all applicable exposure limits.
Special. None
Other. None
PERSONAL PROTECTIVE EQUIPMENT:
Skin Protection. Wear work gloves when handling cylinders; welding gloves for welding.
Metatarsal shoes for cylinder handling. Select in accordance with OSHA 29 CFR 1910.132 and
1910.133. For welding, see section 16. Regardless of protective equipment, never touch live
electrical parts.
Eye/Face Protection. Per input or existing MSDS.
Respiratory Protection. Use air-purifying or air-supplied respirators where local or general
exhaust ventilation is inadequate to keep worker exposure below all applicable exposure limits
for fumes, gases, and other by-products of welding with helium. See section 16 for details. Airsupplied respirators must be used in confined spaces. Respiratory protection must conform to
OSHA rules as specified in 29 CFR 1910.134.

9. Physical and Chemical Properties
APPEARANCE:
ODOR:
ODOR THRESHOLD:
PHYSICAL STATE:
pH:
MELTING POINT:
BOILING POINT at 1 atm:
FLASH POINT (test method):
EVAPORATION RATE (Butyl Acetate = 1):
FLAMMABILITY:
FLAMMABLE LIMITS IN AIR, % by volume:
VAPOR PRESSURE at 68°F (20°C):
VAPOR DENSITY at 70°F (21.1°C) and 1 atm:
LIQUID DENSITY at boiling point and 1 atm:
SPECIFIC GRAVITY (Air = 1) at 70°F (21.1°C)
and 1 atm:
SOLUBILITY IN WATER 32°F (0°C) and 1 atm:
PARTITION COEFFICIENT: n-octanol/water:

Colorless gas
None
Not applicable.
Gas at normal temperature and pressure
Not applicable.
-456.5°F (-271.39°C)
-452.07°F (-268.93°C)
Not applicable.
Not applicable.
Nonflammable
LOWER: Not
UPPER: Not
applicable.
applicable.
Not applicable.
0.0104 lb/ft3 (0.166 kg/m3)
7.802 lb/ft3 (124.98 kg/m3)
0.138
0.0094
Not available.
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Not applicable.
None
100
4.003
He

10. Stability and Reactivity
CHEMICAL STABILITY:

Unstable

Stable

CONDITIONS TO AVOID: None known.
INCOMPATIBLE MATERIALS: None known. Helium is chemically inert.
HAZARDOUS DECOMPOSITION PRODUCTS: None known.
POSSIBILITY OF HAZARDOUS REACTIONS:

May Occur

Will Not Occur

11. Toxicological Information
ACUTE DOSE EFFECTS: Helium is a simple asphyxiant.
STUDY RESULTS: None known.

12. Ecological Information
ECOTOXICITY: No known effects.
OTHER ADVERSE EFFECTS: Helium does not contain any Class I or Class II ozone-depleting
chemicals.

13. Disposal Considerations
WASTE DISPOSAL METHOD: Do not attempt to dispose of residual or unused quantities.
Return cylinder to supplier.

14. Transport Information
DOT/IMO SHIPPING NAME:
Helium, compressed
HAZARD
PACKING
IDENTIFICATION
CLASS:
2.2 GROUP/Zone: NA*
NUMBER:
UN1046
SHIPPING LABEL(s):
NONFLAMMABLE GAS
PLACARD (when required):
NONFLAMMABLE GAS
*NA–Not applicable.

PRODUCT
RQ:
None

SPECIAL SHIPPING INFORMATION: Cylinders should be transported in a secure position, in a
well-ventilated vehicle. Cylinders transported in an enclosed, nonventilated compartment of a
vehicle can present serious safety hazards.
Shipment of compressed gas cylinders that have been filled without the owner’s consent is a
violation of federal law [49 CFR 173.301(b)].
MARINE POLLUTANTS: Helium is not listed as a marine pollutant by DOT.
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15. Regulatory Information
The following selected regulatory requirements may apply to this product. Not all such
requirements are identified. Users of this product are solely responsible for compliance with all
applicable federal, state, and local regulations.
U.S. FEDERAL REGULATIONS:
EPA (ENVIRONMENTAL PROTECTION AGENCY)
CERCLA: COMPREHENSIVE ENVIRONMENTAL RESPONSE, COMPENSATION,
AND LIABILITY ACT OF 1980 (40 CFR Parts 117 and 302):
Reportable Quantity (RQ): None
SARA: SUPERFUND AMENDMENT AND REAUTHORIZATION ACT:
SECTIONS 302/304: Require emergency planning based on Threshold Planning
Quantity (TPQ) and release reporting based on Reportable Quantities (RQ) of
Extremely Hazardous Substances (EHS) (40 CFR Part 355):
TPQ: None
EHS RQ (40 CFR 355): None
SECTIONS 311/312: Require submission of MSDSs and reporting of chemical
inventories with identification of EPA hazard categories. The hazard categories for
this product are as follows:
IMMEDIATE: No
PRESSURE: Yes
DELAYED: No
REACTIVITY: No
FIRE: No
SECTION 313: Requires submission of annual reports of release of toxic chemicals
that appear in 40 CFR Part 372.
Helium is not subject to reporting under Section 313.
40 CFR 68: RISK MANAGEMENT PROGRAM FOR CHEMICAL ACCIDENTAL
RELEASE PREVENTION: Requires development and implementation of risk
management programs at facilities that manufacture, use, store, or otherwise handle
regulated substances in quantities that exceed specified thresholds.
Helium is not listed as a regulated substance.
TSCA: TOXIC SUBSTANCES CONTROL ACT: Helium is listed on the TSCA inventory.
OSHA: OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION:
29 CFR 1910.119: PROCESS SAFETY MANAGEMENT OF HIGHLY HAZARDOUS
CHEMICALS: Requires facilities to develop a process safety management program
based on Threshold Quantities (TQ) of highly hazardous chemicals.
Helium is not listed in Appendix A as a highly hazardous chemical.
STATE REGULATIONS:
CALIFORNIA: Helium is not listed by California under the SAFE DRINKING WATER AND
TOXIC ENFORCEMENT ACT OF 1986 (Proposition 65).
PENNSYLVANIA: Helium is subject to the PENNSYLVANIA WORKER AND COMMUNITY
RIGHT-TO-KNOW ACT (35 P.S. Sections 7301-7320).
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16. Other Information
Be sure to read and understand all labels and instructions supplied with all containers of this
product.
OTHER HAZARDOUS CONDITIONS OF HANDLING, STORAGE, AND USE: High-pressure
gas. Use piping and equipment adequately designed to withstand pressures to be
encountered. Use a backflow prevention device in any piping. Never work on a pressurized
system. If there is a leak, close the cylinder valve. Blow the system down in an
environmentally safe manner in compliance with all federal, state, and local laws; then repair the
leak. Never place a compressed gas cylinder where it may become part of an electrical
circuit.
SPECIAL PRECAUTIONS: Use in welding and cutting. Read and understand the
manufacturer’s instructions and the precautionary label on the product. See American Standard
Z49.1, Safety in Welding, Cutting, and Allied Processes, published by the American Welding
Society, www.aws.org—order from Global Engineering Documents, 15 Inverness Way East,
Englewood, CO 80112-5776 and OSHA Publication 2206 (29CFR 1910), US Government
Printing Office, Washington, DC 20402, for more information.
Arcs and sparks can ignite combustible materials. Prevent fires. Refer to NFPA 51B,
Standard for Fire Prevention in Welding, Cutting, and Other Hotwork. Do not strike an arc on
the cylinder. The defect produced by an arc burn could lead to cylinder rupture.
Use in Underwater Breathing. Suitability of this product for use in underwater breathing must
be determined by or under supervision of someone experienced in the use of underwater
breathing gas mixtures. This person must be familiar with how the product is used; the
frequency, duration, and effects of use; the hazards and side effects of use, and the precautions
to take to avoid or control them.
Mixtures. When you mix two or more gases or liquefied gases, you can create additional,
unexpected hazards. Obtain and evaluate the safety information for each component before
you produce the mixture. Consult an industrial hygienist or other trained person when you
evaluate the end product. Remember, gases and liquids have properties that can cause serious
injury or death.
HAZARD RATING SYSTEMS:
NFPA RATINGS:
HEALTH
FLAMMABILITY
INSTABILITY
SPECIAL

HMIS RATINGS:
=0
HEALTH
=0
=0
FLAMMABILITY
=0
=0
PHYSICAL HAZARD = 3
= SA (CGA recommends this to designate Simple Asphyxiant.)

STANDARD VALVE CONNECTIONS FOR U.S. AND CANADA:
THREADED:
0-3000 psig
CGA-580
3001-5500 psig
CGA-680
5001-7500 psig
CGA-677
PIN-INDEXED YOKE:
CGA-930 (medical use)
ULTRA-HIGH-INTEGRITY CONNECTION:
CGA-718
Use the proper CGA connections. DO NOT USE ADAPTERS. Additional limited-standard
connections may apply. See CGA pamphlet V-1 listed below.
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Ask your supplier about free Praxair safety literature as referred to in this MSDS and on the
label for this product. Further information can be found in the following materials published by
the Compressed Gas Association, Inc. (CGA), 4221 Walney Road, 5th Floor, Chantilly, VA
20151-2923, Telephone (703) 788-2700, http://www.cganet.com/Publication.asp.
AV-1
G-9.1
P-1
P-2
P-9
SB-2
SB-8
V-1
V-7.1
—

Safe Handling and Storage of Compressed Gases
Commodity Specification for Helium
Safe Handling of Compressed Gases in Containers
Characteristics and Safe Handling of Medical Gases
Inert Gases—Argon, Nitrogen, and Helium
Oxygen-Deficient Atmospheres
Use of Oxy-Fuel Gas Welding and Cutting Apparatus
Compressed Gas Cylinder Valve Inlet and Outlet Connections
Standard Method Of Determining Cylinder Valve Outlet Connections For Medical
Gases
Handbook of Compressed Gases, Fourth Edition

Praxair asks users of this product to study this MSDS and become aware of product hazards
and safety information. To promote safe use of this product, a user should (1) notify employees,
agents, and contractors of the information in this MSDS and of any other known product
hazards and safety information, (2) furnish this information to each purchaser of the product,
and (3) ask each purchaser to notify its employees and customers of the product hazards and
safety information.

The opinions expressed herein are those of qualified experts within Praxair, Inc. We
believe that the information contained herein is current as of the date of this Material
Safety Data Sheet. Since the use of this information and the conditions of use of the
product are not within the control of Praxair, Inc., it is the user’s obligation to
determine the conditions of safe use of the product.

Praxair MSDSs are furnished on sale or delivery by Praxair or the independent distributors and suppliers
who package and sell our products. To obtain current MSDSs for these products, contact your Praxair
sales representative or local distributor or supplier, or download from www.praxair.com. If you have
questions regarding Praxair MSDSs, would like the form number and date of the latest MSDS, or would
like the names of the Praxair suppliers in your area, phone or write the Praxair Call Center (Phone: 1800-PRAXAIR; Address: Praxair Call Center, Praxair, Inc., PO Box 44, Tonawanda, NY 14151-0044).
Praxair, the Flowing Airstream design, LaserStar, Medipure, and UltraLift are trademarks or
registered trademarks of Praxair Technology, Inc. in the United States and/or other countries.
Praxair, Inc.
39 Old Ridgebury Road
Danbury, CT 06810-5113
Printed in USA
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MATERIAL SAFETY DATA SHEET
1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION
MATHESON TRI-GAS, INC.
150 Allen Road Suite 302
Basking Ridge, New Jersey 07920
Information: 1-800-416-2505

Emergency Contact:
CHEMTREC 1-800-424-9300
Calls Originating Outside the US:
703-527-3887 (Collect Calls Accepted)

SUBSTANCE: HYDROGEN CYANIDE, ANHYDROUS, STABILIZED
TRADE NAMES/SYNONYMS:
MTG MSDS 119; HYDROCYANIC ACID; PRUSSIC ACID; FORMONITRILE; CARBON HYDRIDE
NITRIDE; HYDROCYANIC ACID, LIQUEFIED; HYDROGEN CYANIDE; RCRA P063; UN 1051;
CHN; MAT11160; RTECS MW6825000
CHEMICAL FAMILY: inorganic, gas
CREATION DATE: Jan 24 1989
REVISION DATE: Dec 11 2008

2. COMPOSITION, INFORMATION ON INGREDIENTS
COMPONENT: HYDROGEN CYANIDE, ANHYDROUS, STABILIZED
CAS NUMBER: 74-90-8
PERCENTAGE: 100.0

3. HAZARDS IDENTIFICATION
NFPA RATINGS (SCALE 0-4): HEALTH=4 FIRE=4 REACTIVITY=2
EMERGENCY OVERVIEW:
COLOR: colorless
PHYSICAL FORM: liquid
ODOR: almond odor
MAJOR HEALTH HAZARDS: potentially fatal if inhaled or swallowed, respiratory tract irritation, eye
irritation
PHYSICAL HAZARDS: Flammable liquid and vapor. Vapor may cause flash fire. May polymerize.
Containers may rupture or explode. May react on contact with air, heat, light or water.
POTENTIAL HEALTH EFFECTS:
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INHALATION:
SHORT TERM EXPOSURE: irritation, rash, nausea, chest pain, irregular heartbeat, headache, blindness,
bluish skin color, suffocation, lung congestion, paralysis, convulsions, coma, death
LONG TERM EXPOSURE: vomiting, digestive disorders, dizziness
SKIN CONTACT:
SHORT TERM EXPOSURE: suffocation
LONG TERM EXPOSURE: same as effects reported in long term inhalation, rash, itching
EYE CONTACT:
SHORT TERM EXPOSURE: irritation, suffocation, death
LONG TERM EXPOSURE: same as effects reported in short term exposure
INGESTION:
SHORT TERM EXPOSURE: suffocation, death
LONG TERM EXPOSURE: no information is available

4. FIRST AID MEASURES
INHALATION: When safe to enter area, remove from exposure. Use a bag valve mask or similar device to
perform artificial respiration (rescue breathing) if needed. Get medical attention immediately.
SKIN CONTACT: Wash skin with soap and water for at least 15 minutes while removing contaminated
clothing and shoes. Get medical attention, if needed. Thoroughly clean and dry contaminated clothing and
shoes before reuse.
EYE CONTACT: Flush eyes with plenty of water for at least 15 minutes. Then get immediate medical
attention.
INGESTION: Contact local poison control center or physician immediately. Never make an unconscious
person vomit or drink fluids. When vomiting occurs, keep head lower than hips to help prevent aspiration. If
person is unconscious, turn head to side. Get medical attention immediately.
ANTIDOTE: amyl nitrite, inhalation; sodium nitrite, intravenous; sodium thiosulfate, infusion; oxygen.
NOTE TO PHYSICIAN: Consider amyl nitrite inhalation, 1 ampoule (0.2 mL) every 5 minutes, and
oxygen. For ingestion, consider gastric lavage. Consider oxygen.

5. FIRE FIGHTING MEASURES
FIRE AND EXPLOSION HAZARDS: Severe fire hazard. Containers may rupture or explode if exposed to
heat. Vapor/air mixtures are explosive. Gas or vapor is lighter than air. Vapors or gases may ignite at distant
ignition sources and flash back.
EXTINGUISHING MEDIA: Let burn unless leak can be stopped immediately. Large fires: Use regular
foam or flood with fine water spray.
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FIRE FIGHTING: Move container from fire area if it can be done without risk. Withdraw immediately in
case of rising sound from venting safety device or any discoloration of tanks due to fire. Cool containers with
water spray until well after the fire is out. Keep unnecessary people away, isolate hazard area and deny entry.
For tank, rail car or tank truck, evacuation radius: Evacuation radius: 800 meters (1/2 mile). Do not attempt
to extinguish fire unless flow of material can be stopped first. Flood with fine water spray. Do not scatter
spilled material with high-pressure water streams. Cool containers with water. Apply water from a protected
location or from a safe distance. Avoid inhalation of material or combustion by-products. Stay upwind and
keep out of low areas.
FLASH POINT: 0 F (-18 C) (CC)
LOWER FLAMMABLE LIMIT: 5.6%
UPPER FLAMMABLE LIMIT: 40%
AUTOIGNITION: 1000 F (538 C)
FLAMMABILITY CLASS (OSHA): IA

6. ACCIDENTAL RELEASE MEASURES
OCCUPATIONAL RELEASE:
Do not touch spilled material. Stop leak if possible without personal risk. Avoid heat, flames, sparks and
other sources of ignition. Remove sources of ignition. Reduce vapors with water spray. Do not get water
directly on material. Keep unnecessary people away, isolate hazard area and deny entry. Stay upwind and
keep out of low areas. Ventilate closed spaces before entering. Evacuation radius: 150 feet. For tank, rail car
or tank truck: 800 meters (1/2 mile). Notify Local Emergency Planning Committee and State Emergency
Response Commission for release greater than or equal to RQ (U.S. SARA Section 304). If release occurs in
the U.S. and is reportable under CERCLA Section 103, notify the National Response Center at (800)4248802 (USA) or (202)426-2675 (USA).

7. HANDLING AND STORAGE
STORAGE: Store and handle in accordance with all current regulations and standards. Subject to storage
regulations: U.S. OSHA 29 CFR 1910.101. Protect from physical damage. Store outside or in a detached
building. Store with flammable liquids. Avoid heat, flames, sparks and other sources of ignition. Shelf life is
90 days. Keep separated from incompatible substances. Notify State Emergency Response Commission for
storage or use at amounts greater than or equal to the TPQ (U.S. EPA SARA Section 302). SARA Section
303 requires facilities storing a material with a TPQ to participate in local emergency response planning (U.S.
EPA 40 CFR 355 Part B).

8. EXPOSURE CONTROLS, PERSONAL PROTECTION
EXPOSURE LIMITS:
HYDROGEN CYANIDE, ANHYDROUS, STABILIZED:
HYDROGEN CYANIDE:
10 ppm (11 mg/m3) OSHA TWA (skin)
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4.7 ppm (5 mg/m3) OSHA STEL (skin) (vacated by 58 FR 35338, June 30, 1993)
4.7 ppm(CN) ACGIH ceiling (skin)
4.7 ppm (5 mg/m3) NIOSH recommended STEL (skin)
VENTILATION: Provide local exhaust or process enclosure ventilation system. Ensure compliance with
applicable exposure limits.
EYE PROTECTION: Wear splash resistant safety goggles with a faceshield. Provide an emergency eye
wash fountain and quick drench shower in the immediate work area.
CLOTHING: Wear appropriate chemical resistant clothing.
GLOVES: Wear appropriate chemical resistant gloves.
RESPIRATOR: The following respirators and maximum use concentrations are drawn from NIOSH and/or
OSHA.
47 ppm
Any supplied-air respirator.
50 ppm
Any supplied-air respirator operated in a continuous-flow mode.
Any self-contained breathing apparatus with a full facepiece.
Any supplied-air respirator with a full facepiece.
Emergency or planned entry into unknown concentrations or IDLH conditions Any self-contained breathing apparatus that has a full facepiece and is operated in a pressure-demand or
other positive-pressure mode.
Any supplied-air respirator with a full facepiece that is operated in a pressure-demand or other positivepressure mode in combination with an auxiliary self-contained breathing apparatus operated in pressuredemand or other positive-pressure mode.
Escape Any air-purifying full-facepiece respirator (gas mask) with a chin-style, front-mounted or back-mounted
canister providing protection against the compound of concern.
Any appropriate escape-type, self-contained breathing apparatus.

9. PHYSICAL AND CHEMICAL PROPERTIES
PHYSICAL STATE: liquid
COLOR: colorless
ODOR: almond odor
MOLECULAR WEIGHT: 27.03
MOLECULAR FORMULA: H-C-N
BOILING POINT: 79 F (26 C)
FREEZING POINT: 7 F (-14 C)
VAPOR PRESSURE: 620 mmHg @ 20 C
VAPOR DENSITY (air=1): 0.941
SPECIFIC GRAVITY (water=1): 0.699 @ 22 C
WATER SOLUBILITY: soluble
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PH: weakly acidic
VOLATILITY: Not available
ODOR THRESHOLD: 2-5 ppm
EVAPORATION RATE: Not available
COEFFICIENT OF WATER/OIL DISTRIBUTION: Not available
SOLVENT SOLUBILITY:
Soluble: alcohol
Slightly Soluble: ether

10. STABILITY AND REACTIVITY
REACTIVITY: May react with evolution of heat on contact with water.
CONDITIONS TO AVOID: Avoid heat, flames, sparks and other sources of ignition. Minimize contact
with material. Avoid inhalation of material or combustion by-products. Keep out of water supplies and
sewers.
INCOMPATIBILITIES: combustible materials, bases, amines, oxidizing materials, acids
HAZARDOUS DECOMPOSITION:
Thermal decomposition products: cyanides
POLYMERIZATION: Polymerizes with evolution of heat. Avoid contact with air, light, water,
incompatible material or storage and use above room temperature.

11. TOXICOLOGICAL INFORMATION
HYDROGEN CYANIDE, ANHYDROUS, STABILIZED:
TOXICITY DATA: 150 ppm/30 minute(s) inhalation-rat LC50; 3700 ug/kg oral-mouse LD50
LOCAL EFFECTS:
Irritant: inhalation, eye
ACUTE TOXICITY LEVEL:
Highly Toxic: inhalation, ingestion
TARGET ORGANS: blood
MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE: blood system disorders, heart or
cardiovascular disorders, nervous system disorders

12. ECOLOGICAL INFORMATION
ECOTOXICITY DATA:
FISH TOXICITY: 5 ug/L 12 week(s) (Physiological) Atlantic salmon (Salmo salar)
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INVERTEBRATE TOXICITY: 21 ug/L 83 hour(s) NOEC (Reproduction) Scud (Gammarus
pseudolimnaeus)

13. DISPOSAL CONSIDERATIONS
Dispose in accordance with all applicable regulations. Subject to disposal regulations: U.S. EPA 40 CFR 262.
Hazardous Waste Number(s): P063.

14. TRANSPORT INFORMATION
U.S. DOT 49 CFR 172.101:
PROPER SHIPPING NAME: Hydrogen cyanide, stabilized
ID NUMBER: UN1051
HAZARD CLASS OR DIVISION: 6.1
PACKING GROUP: I
LABELING REQUIREMENTS: 6.1; 3
QUANTITY LIMITATIONS:
PASSENGER AIRCRAFT OR RAILCAR: Forbidden
CARGO AIRCRAFT ONLY: Forbidden
MARINE POLLUTANT: HYDROGEN CYANIDE, ANHYDROUS, STABILIZED
CANADIAN TRANSPORTATION OF DANGEROUS GOODS:
SHIPPING NAME: Hydrogen cyanide, stabilized
UN NUMBER: UN1051
CLASS: 6.1; 3
PACKING GROUP/CATEGORY: I

15. REGULATORY INFORMATION
U.S. REGULATIONS:
CERCLA SECTIONS 102a/103 HAZARDOUS SUBSTANCES (40 CFR 302.4):
HYDROGEN CYANIDE: 10 LBS RQ
SARA TITLE III SECTION 302 EXTREMELY HAZARDOUS SUBSTANCES (40 CFR 355 Subpart
B):
HYDROGEN CYANIDE: 100 LBS TPQ
SARA TITLE III SECTION 304 EXTREMELY HAZARDOUS SUBSTANCES (40 CFR 355 Subpart
C):
HYDROGEN CYANIDE: 10 LBS RQ
SARA TITLE III SARA SECTIONS 311/312 HAZARDOUS CATEGORIES (40 CFR 370 Subparts B
and C):
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ACUTE: Yes
CHRONIC: No
FIRE: Yes
REACTIVE: Yes
SUDDEN RELEASE: Yes
SARA TITLE III SECTION 313 (40 CFR 372.65):
HYDROGEN CYANIDE
OSHA PROCESS SAFETY (29 CFR 1910.119):
HYDROGEN CYANIDE: 1000 LBS TQ
STATE REGULATIONS:
California Proposition 65: Not regulated.
CANADIAN REGULATIONS:
WHMIS CLASSIFICATION: ABD1F
NATIONAL INVENTORY STATUS:
U.S. INVENTORY (TSCA): Listed on inventory.
TSCA 12(b) EXPORT NOTIFICATION: Not listed.
CANADA INVENTORY (DSL/NDSL): Not determined.

16. OTHER INFORMATION
“RTECS®” is a United States trademark owned and licensed under authority of the U.S. Government, by
and through Symyx Software, Inc. Portions ©Copyright 2001, U.S. Government. All rights reserved.
©Copyright 1984-2009 ChemADVISOR, Inc. All rights reserved.
MATHESON TRI-GAS, INC. MAKES NO EXPRESS OR IMPLIED WARRANTIES,
GUARANTEES OR REPRESENTATIONS REGARDING THE PRODUCT OR THE
INFORMATION HEREIN, INCLUDING BUT NOT LIMITED TO ANY IMPLIED WARRANTY
OF MERCHANTABILITY OR FITNESS FOR USE. MATHESON TRI-GAS, INC. SHALL NOT BE
LIABLE FOR ANY PERSONAL INJURY, PROPERTY OR OTHER DAMAGES OF ANY NATURE,
WHETHER COMPENSATORY, CONSEQUENTIAL, EXEMPLARY, OR OTHERWISE,
RESULTING FROM ANY PUBLICATION, USE OR RELIANCE UPON THE INFORMATION
HEREIN.
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Tetrachloroethylene
Synonyms & Trade Names

Perchlorethylene, Perchloroethylene, Perk, Tetrachlorethylene
CAS No.

127-18-4

RTECS No.

KX3850000

DOT ID & Guide

1897 160

Formula

Cl₂C=CCl₂

Conversion

1 ppm = 6.78 mg/m3

https://www.cdc.gov/niosh/npg/npgd0599.html
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IDLH

Ca [150 ppm]
See: 127184

Exposure Limits
NIOSH REL

Ca Minimize workplace exposure concentrations. See Appendix A (nengapdxa.html)
OSHA PEL

TWA 100 ppm
C 200 ppm (for 5 minutes in any 3-hour period), with a maximum peak of 300 ppm
See Appendix G (nengapdxg.html)

Measurement Methods

NIOSH 1003
;
OSHA 1001
See: NMAM or OSHA Methods

Physical Description

Colorless liquid with a mild, chloroform-like odor.
Molecular Weight

165.8

Boiling Point

250°F

https://www.cdc.gov/niosh/npg/npgd0599.html
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Freezing Point

-2°F

Solubility

0.02%

Vapor Pressure

14 mmHg

Ionization Potential

9.32 eV

Specific Gravity

1.62

Flash Point

NA

Upper Exposive Limit

NA

Lower Explosive Limit

NA

https://www.cdc.gov/niosh/npg/npgd0599.html
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Noncombustible Liquid, but decomposes in a fire to hydrogen chloride and phosgene.
Incompatibilities & Reactivities

Strong oxidizers; chemically-active metals such as lithium, beryllium & barium; caustic soda;
sodium hydroxide; potash
Exposure Routes

inhalation, skin absorption, ingestion, skin and/or eye contact
Symptoms

irritation eyes, skin, nose, throat, respiratory system; nausea; flush face, neck; dizziness,
incoordination; headache, drowsiness; skin erythema (skin redness); liver damage; [potential
occupational carcinogen]
Target Organs

Eyes, skin, respiratory system, liver, kidneys, central nervous system
Cancer Site

[in animals: liver tumors]
Personal Protection/Sanitation

(See protection codes (protect.html))
Skin:Prevent skin contact
Eyes:Prevent eye contact
Wash skin:When contaminated
Remove:When wet or contaminated
Change:No recommendation
Provide:Eyewash, Quick drench

https://www.cdc.gov/niosh/npg/npgd0599.html
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First Aid

(See procedures (firstaid.html))
Eye:Irrigate immediately
Skin:Soap wash promptly
Breathing:Respiratory support
Swallow:Medical attention immediately

Respirator Recommendations

NIOSH
At concentrations above the NIOSH REL, or where there is no REL, at any detectable
concentration:
(APF = 10,000) Any self-contained breathing apparatus that has a full facepiece and is operated
in a pressure-demand or other positive-pressure mode
(APF = 10,000) Any supplied-air respirator that has a full facepiece and is operated in a
pressure-demand or other positive-pressure mode in combination with an auxiliary selfcontained positive-pressure breathing apparatus
Escape:
(APF = 50) Any air-purifying, full-facepiece respirator (gas mask) with a chin-style, front- or
back-mounted organic vapor canister
Any appropriate escape-type, self-contained breathing apparatus
Important additional information about respirator selection (pgintrod.html#mustread)

See also

INTRODUCTION ICSC CARD: 0076 MEDICAL TESTS: 0179
Follow NIOSH

Facebook (http://www.facebook.com/NIOSH)
Flickr (http://www.flickr.com/photos/NIOSH)
Pinterest (http://www.pinterest.com/cdcgov/workplace-safety-and-health/)

https://www.cdc.gov/niosh/npg/npgd0599.html
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Twitter (http://twitter.com/NIOSH)
YouTube (http://www.youtube.com/user/NIOSHSafetyVideos)

NIOSH Homepage
NIOSH A-Z
Workplace Safety & Health Topics
Publications and Products
Programs
Contact NIOSH

File Formats Help:
How do I view different file formats (PDF, DOC, PPT, MPEG) on this site?
(https://www.cdc.gov/Other/plugins/)
(https://www.cdc.gov/Other/plugins/#pdf)
Page last reviewed: April 11, 2016
Page last updated: April 11, 2016
Content source: National Institute for Occupational Safety and Health (NIOSH) (/niosh/) Education and
Information Division

https://www.cdc.gov/niosh/npg/npgd0599.html
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(/niosh/index.htm)

TRICHLOROETHYLENE
ICSC: 0081
1,1,2-Trichloroethylene
Trichloroethene
Ethylene trichloride
Acetylene trichloride
C2HCl3 / ClCH=CCl2
Molecular mass: 131.4
ICSC # 0081

TYPES OF
HAZARD/
EXPOSURE

ACUTE HAZARDS/
SYMPTOMS

CAS # 79-01-6
RTECS # KX4550000
UN # 1710
EC # 602-027-00-9
April 10, 2000 Validated

PREVENTION

FIRST AID/
FIRE FIGHTING

Combustible under
specific conditions. See
Notes.

In case of fire in the
surroundings: all
FIRE
extinguishing agents
allowed.
Prevent build-up of
In case of fire: keep
EXPLOSION
electrostatic charges (e.g., drums, etc., cool by
by grounding).
spraying with water.
PREVENT GENERATION
EXPOSURE
OF MISTS! STRICT
HYGIENE!
Dizziness. Drowsiness.
Ventilation, local exhaust, Fresh air, rest. Artificial
Headache. Weakness.
or breathing protection. respiration may be
•INHALATION
Nausea. Unconsciousness.
needed. Refer for medical
attention.

https://www.cdc.gov/niosh/ipcsneng/neng0081.html
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Dry skin. Redness.
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Remove contaminated
clothes. Rinse and then
•SKIN
wash skin with water and
soap.
Redness. Pain.
Safety spectacles, or eye First rinse with plenty of
protection in combination water for several minutes
•EYES
with breathing protection. (remove contact lenses if
easily possible), then take
to a doctor.
Abdominal pain. (Further Do not eat, drink, or
Rinse mouth. Do NOT
see Inhalation).
smoke during work.
induce vomiting. Give
•INGESTION
plenty of water to drink.
Rest.

SPILLAGE DISPOSAL

Protective gloves.

STORAGE

PACKAGING &
LABELLING

Ventilation. Collect leaking and Separated from metals ( see
Do not transport with food and
spilled liquid in sealable
Chemical Dangers ), strong
feedstuffs.
containers as far as possible.
bases, food and feedstuffs . Dry. Marine pollutant.
Absorb remaining liquid in
Keep in the dark. Ventilation
T symbol
sand or inert absorbent and
along the floor.
R: 45-36/38-52/53-67
remove to safe place. Personal
S: 53-45-61
protection: filter respirator for
UN Hazard Class: 6.1
organic gases and vapours. Do
UN Packing Group: III
NOT let this chemical enter the
environment.
Prepared in the context of cooperation between the International
Programme on Chemical Safety & the Commission of the European
ICSC: 0081
Communities (C) IPCS CEC 1994. No modifications to the
International version have been made except to add the OSHA
PELs, NIOSH RELs and NIOSH IDLH values.
ICSC: 0081

TRICHLOROETHYLENE

https://www.cdc.gov/niosh/ipcsneng/neng0081.html
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PHYSICAL STATE; APPEARANCE: ROUTES OF EXPOSURE:
COLOURLESS LIQUID , WITH
The substance can be absorbed into
CHARACTERISTIC ODOUR.
the body by inhalation and by
ingestion.
PHYSICAL DANGERS:
The vapour is heavier than air. As a INHALATION RISK:
result of flow, agitation, etc.,
A harmful contamination of the air
electrostatic charges can be
can be reached rather quickly on
generated.
evaporation of this substance at 20°
C.
CHEMICAL DANGERS:
EFFECTS OF SHORT-TERM
On contact with hot surfaces or
flames this substance decomposes EXPOSURE:
forming toxic and corrosive fumes The substance is irritating to the
( phosgene , hydrogen chloride ). eyes and the skin . Swallowing the
The substance decomposes on
liquid may cause aspiration into the
contact with strong alkali
lungs with the risk of chemical
producing dichloroacetylene ,
pneumonitis. The substance may
which increases fire hazard. Reacts cause effects on the central nervous
violently with metal powders such system , resulting in respiratory
as magnesium, aluminium,
failure . Exposure could cause
titanium, and barium. Slowly
lowering of consciousness.
decomposed by light in presence of
moisture, with formation of
EFFECTS OF LONG-TERM OR
corrosive hydrochloric acid.
REPEATED EXPOSURE:
Repeated or prolonged contact with
OCCUPATIONAL EXPOSURE
skin may cause dermatitis. The
LIMITS:
substance may have effects on the
TLV: 50 ppm as TWA; 100 ppm as central nervous system , resulting
STEL; A5; BEI issued; (ACGIH
in loss of memory. The substance
2004).
may have effects on the liver and
MAK:
kidneys (see Notes). This substance
Carcinogen category: 1; Germ cell is probably carcinogenic to
mutagen group: 3B;
humans.
(DFG 2004).
OSHA PEL†: TWA 100 ppm C 200
ppm 300 ppm (5-minute maximum
peak in any 2 hours)
NIOSH REL: Ca See Appendix A
See Appendix C
NIOSH IDLH: Ca 1000 ppm See:
79016

https://www.cdc.gov/niosh/ipcsneng/neng0081.html
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Boiling point: 87°C
Relative density of the vapour/airMelting point: -73°C
mixture at 20°C (air = 1): 1.3
Relative density (water = 1): 1.5
Auto-ignition temperature: 410°C
PHYSICAL
Solubility in water, g/100 ml at 20° Explosive limits, vol% in air: 8-10.5
C: 0.1
Octanol/water partition coefficient
PROPERTIES
Vapour pressure, kPa at 20°C: 7.8 as log Pow: 2.42
Relative vapour density (air = 1):
Electrical conductivity (NOT on
4.5
card): 800pS/m
The substance is harmful to aquatic organisms. The substance
ENVIRONMENTAL may cause long-term effects in the aquatic environment.

DATA
NOTES
Combustible vapour/air mixtures difficult to ignite, may be developed under certain conditions.
Use of alcoholic beverages enhances the harmful effect. Depending on the degree of exposure,
periodic medical examination is suggested. The odour warning when the exposure limit value is
exceeded is insufficient. Do NOT use in the vicinity of a fire or a hot surface, or during welding.
An added stabilizer or inhibitor can influence the toxicological properties of this substance,
consult an expert. Card has been partly updated in October 2004. See sections Occupational
Exposure Limits, EU classification, Emergency Response.
Transport Emergency Card: TEC (R)-61S1710
NFPA Code: H2; F1; R0;

ADDITIONAL INFORMATION

ICSC: 0081

TRICHLOROETHYLENE
(C) IPCS, CEC, 1994

Neither NIOSH, the CEC or the IPCS nor any person acting on
behalf of NIOSH, the CEC or the IPCS is responsible for the
use which might be made of this information. This card
contains the collective views of the IPCS Peer Review
Committee and may not reflect in all cases all the detailed
IMPORTANT LEGAL NOTICE:
requirements included in national legislation on the subject.
The user should verify compliance of the cards with the
relevant legislation in the country of use. The only
modifications made to produce the U.S. version is inclusion of
the OSHA PELs, NIOSH RELs and NIOSH IDLH values.
Page last reviewed: July 22, 2015
Page last updated: July 1, 2014
Content source: National Institute for Occupational Safety and Health (https://www.cdc.gov/NIOSH/)

https://www.cdc.gov/niosh/ipcsneng/neng0081.html
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Quality Assurance Project Plan
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Former Manufactured Gas Plant Site
Brooklyn, New York
AOC Index No. A2-0552-0606
Site #: 224051
Submitted to:
KeySpan Corporation
1 MetroTech Center
Brooklyn, NY 11201

March 2008
080090-*-1001

Submitted by:
GEI Consultants, Inc.
455 Winding Brook Drive
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860-368-5300
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Abbreviations and Acronyms
ASP
CAS
CHMM
CMS
CLP
COC
DQO
DO
DUSR
ELAP
EPA
FSP
GC/MS
GEI
KeySpan
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LEL
LEP
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MPH
MS
MSD
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NYSDOH
PAH
PCB
PID
PM
PQL
QA
QAPP
QC
RCRA
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Analytical Service Protocols
Chemical Abstract Service
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Chip Measurement System

Contract Laboratory Protocol

Chain Of Custody
Data Quality Objective
Dissolved Oxygen
Data Usability Summary Report

Environmental Laboratory Approval Program

United States Environmental Protection Agency
Field Sampling Plan
Gas Chromatography/Mass Spectroscopy
GEI Consultants, Inc.
KeySpan Corporation
Labortory Control Sample
Lower Explosive Limit
Licenced Environmental Professional (Connecticut)
Method Detection Limit
Master of Public Health
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Matrix Spike Duplicate
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New York State Department of Health
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Project Manager
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Standard Operating Procedures
Severn Trent Laboratories, Inc.
Semivolatile Organic Compound
Target Analyte List
Target Compound List
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Tentatively Identified Compounds
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iv

QUALITY ASSURANCE PROJECT PLAN (QAPP)
FUTON MUNICIPAL WORKS FORMER MGP SITE
BROOKLYN, NEW YORK
MARCH 2008

TPH
USDOT
VOC

Total Petroleum Hydrocarbons
United States Department of Transporation
Volatile Organic Compound
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Quality Assurance Glossary
“Analytical Services Protocol” or “ASP” means the New York State Department of
Environmental Conservation (NYSDEC’s) compendium of approved EPA and NYSDEC
laboratory methods for sample preparation and analysis and data handling procedures.
“Confirmatory Sample” means a sample taken after remedial action is expected to be
complete to verify that the cleanup requirements have been met. This term has the same
meaning as “post remediation sample.”
“Contract laboratory program” or “CLP” means a program of chemical analytical
services developed by the United States Environmental Protection Agency (EPA) to support
CERCLA.
“Data Usability Summary Report, (DUSR)” is a document that provides a thorough
evaluation of the analytical data to determine whether or not the data, as presented, meets the
site/project specific criteria for data quality and use.
“Effective solubility” means the theoretical aqueous solubility of an organic constituent in
groundwater that is in chemical equilibrium with a separate phase mixed product (product
containing several organic chemicals). The effective solubility of a particular organic
chemical can be estimated by multiplying its mole fraction in the product mixture by its pure
phase solubility.
“Environmental Laboratory Accreditation Program” or “ELAP” means a program
conducted by the New York State Department of Health (NYSDOH), which certifies
environmental laboratories through on-site inspections and evaluation of principles of
credentials and proficiency testing.
“Intermediate Sample” means a sample taken during the investigation process that will be
followed by another sampling event to confirm that remediation was successful or to confirm
that the extent of contamination has been defined to below a level of concern.
“Method detection limit” or “MDL” means the minimum concentration of a substance that
can be measured and reported with a 99 percent confidence that the analyte concentration is
greater than zero and is determined from the analysis of a sample in a given matrix
containing the analyte.
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“Non-targeted compound” means a compound detected in a sample using a specific
analytical method that is not a targeted compound, a surrogate compound, a system
monitoring compound or an internal standard compound.
“Practical quantitation level” or “PQL” means the lowest quantitation level of a given
analyte that can be reliably achieved among laboratories within the specified limits of
precision and accuracy of a given analytical method during routine laboratory operating
conditions.
“PAH” means polycyclic aromatic hydrocarbon as defined by United States Environmental
Protection Agency (USEPA) Method 8270.
“Quality assurance” or “QA” means the total integrated program for assuring the reliability
of monitoring and measurement data, which includes a system for integrating the quality
planning, quality assessment and quality improvement efforts to meet data end-use
requirements.
“Quality assurance project plan” or “QAPP” means a document, which presents in
specific terms the policies, organization, objectives, functional activities, and specific quality
assurance/quality control activities designed to achieve the data quality goals or objectives of
a specific project or operation.
“Quality control” or “QC” means the routine application of procedures for attaining
prescribed standards of performance in the monitoring and measurement process.
“Semi volatile organic compound” or “SVOC” means compounds amenable to analysis by
extraction of the sample with an organic solvent. For the purposes of this section, semi
volatiles are those target compound list compounds identified in the statement of work in the
current version of the EPA Contract Laboratory Program.
“Target analyte list” or “TAL” means the list of inorganic compounds/elements designated
for analysis as contained in the version of the EPA Contract Laboratory Program Statement
of Work for Inorganics Analysis, Multi-Media, and Multi-Concentration in effect as of the
date on which the laboratory is performing the analysis. For the purpose of this chapter, a
Target Analyte List scan means the analysis of a sample for Target Analyte List
compounds/elements.
“Targeted compound,” means a hazardous substance, hazardous waste, or pollutant for
which a specific analytical method is designed to detect that potential contaminant both
qualitatively and quantitatively.
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“Target compound list plus 30” or “TCL+30” means the list of organic compounds
designated for analysis (TCL) as contained in the version of the EPA "Contract Laboratory
Program Statement of Work for Organics Analysis, Multi-Media, Multi-Concentration" in
effect as of the date on which the laboratory is performing the analysis, and up to 30
non-targeted organic compounds (plus 30) as detected by gas chromatography/mass
spectroscopy (GC/MS) analysis. For the purposes of this chapter, a Target Compound
List+30 scan means the analysis of a sample for Target Compound List compounds and up to
10 non-targeted volatile organic compounds and up to 20 non-targeted semi volatile organic
compounds using GC/MS analytical methods. Non-targeted compound criteria should be
pursuant to the version of the EPA “Contract Laboratory Program Statement of Work for
Organics Analysis, Multi-Media, and Multi-Concentration” in effect as of the date on which
the laboratory is performing the analysis.
“Tentatively identified compound” or “TIC” means a non-targeted compound detected in
a sample using a GC/MS analytical method, which has been tentatively, identified using a
mass spectral library search. An estimated concentration of the TIC is also determined.
“Unknown compound” means a non-targeted compound, which cannot be tentatively
identified. Based on the analytical method used, the estimated concentration of the unknown
compound may or may not be determined.
“Volatile organics” means organic compounds amenable to analysis by the purge and trap
technique. For the purposes of this chapter, analysis of volatile organics means the analysis
of a sample for either those priority pollutants listed as amenable for analysis using EPA
method 624 or those target compounds identified as volatiles in the version of the EPA
“Contract Laboratory Program Statement of Work for Organics Analysis, Multi-Media,
Multi-Concentration” in effect as of the date on which the laboratory is performing the
analysis.
“Waste oil” means used and/or reprocessed engine lubricating oil and/or any other used oil,
including but not limited to: fuel oil, engine oil, gear oil, cutting oil, transmission fluid, oil
storage tank residue, animal oil and vegetable oil, which has not subsequently been refined.
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1. Purpose
GEI Consultants, Inc. (GEI) has prepared this QAPP to address the investigation of the
Fulton former MGP site located in Brooklyn, New York, New York. The QAPP is a
companion document to the Final Remedial Investigation Work Plan Fulton Former MGP
Site dated March 2008 (Work Plan) and the Field Sampling Plan (FSP) dated March 2008.
The project location is shown on Figure 1 of the Work Plan. The QAPP presents the project
scope and goals, organization, objectives, sample handling procedures and specific QA/QC
procedures associated with the Fulton Former MGP.
Furthermore, this QAPP identifies project responsibilities, prescribes guidance and
specifications to make certain that:





Samples are identified and controlled through sample tracking systems and chain-ofcustody (COC) protocols
Field and laboratory analytical results are valid and usable by adherence to
established protocols and procedures
Laboratory data are validated so they can be applied to developing a conceptual
understanding of the nature and extent of contamination of soils, soil vapor and
ground waters at the Fulton Former MGP site
All aspects of the investigation, from field to laboratory are documented to provide
data that are technically sound and legally defensible

The requirements of this QAPP apply to all contractor activities as appropriate for their
respective tasks.
This QAPP was prepared based upon guidance provided by the NYSDEC:


Draft DER-10, Technical Guidance for Site Investigation and Remediation. New
York State Department of Environmental Conservation. December 2002.
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2. Project Goals and Objectives
KeySpan Corporation (KeySpan) is conducting a Remedial Investigation (RI) at the Fulton
former MGP site (Site) in Brooklyn, New York. This RI was prepared to investigate the
extent of impacts potential impacts to the Site from the operation of the Fulton Former MGP
that was used to store manufactured and natural gas from 1879 until prior to 1938.
The scope of the RI is presented in the Final Fulton Former Manufactured Gas Plant Work
Plan dated March 2008. The RI will include the following tasks:






Field Investigation Sampling and Analysis
Qualitative Human Health Exposure Assessment (QHHEA)
Step 1 Fish and Wildlife Resource Impact Analysis (FWRIA)
Quality Assurance / Quality Control (QA/QC) and Data Validation
RI Report Preparation

The RI scope of work described in this work plan is intended to collect sufficient data to
evaluate the nature and extent of compounds within soils, soil vapor and groundwater that
may be associated with the Fulton former MGP site. The RI scope will address specific
NYSDEC and NYSDOH comments provided in the December 4, 2007 letter including:








Defining the location of holder foundations and any other subsurface MGP structures
that remain at the site
Defining the surface elevation and continuity of the peat layer
Defining the extent of coal tar contamination particularly to the south, at the location
of the former MGP plant on the block bounded by Degraw and Sackett Streets and
the Gowanus Canal
Defining the relation of the tar contamination to the Gowanus Canal and potential for
NAPL migration into the Canal
Defining impacts to groundwater
Investigating the potential of soil vapor intrusion

The RI will assess whether potential pathways exist through which people, flora, or fauna
could be exposed to the contaminants.
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3. Project Organization and Responsibility
The Consultant is responsible for the implementation of the RI Work Plan scope of work,
including the supervision of contractors, field activities, and the evaluation and interpretation
of data. The Consultant will direct the sampling activities and coordinate submittal of
samples to testing laboratories. The project organization and key personnel for the
Consultant are listed below:
Program Manager:
Project Manager:
Field Team Leader:
Quality Assurance Officer:
Corporate Health & Safety Officer:
Data Validator:
Data Manager:
The primary responsibilities of each of these personnel are described in the following table.
Position
Program Manager

Project Manager

Field Team
Leader

Quality Assurance
Officer

Key Project Personnel and Responsibilities
Consultant
Areas of Responsibilities
Personnel
 Overall program oversight
 Project management
 Project schedule
 Client contact regarding project related issues
 Personnel and resource management
 Review of project submittals
 Budgeting
 Client contact regarding project related issues
 Coordination of contractors
 Technical development and implementation of
Work Plan and Field Sampling Plan
 Personnel and resource management
 Preparation and review of project submittals
 Preparation of project submittals
 Budgeting
 Client contact regarding project related issues
on day to day basis as part of field operations
 Coordination of contractors
 Implementation of Work Plan and Field
Sampling Plan
 Personnel and resource management
 Preparation of project submittals
 QA/QC for sampling and laboratory
performance
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Position
Data Validator

Data Managers

Key Project Personnel and Responsibilities
Consultant
Areas of Responsibilities
Personnel
 Perform data validation activities
 Prepare data usability summary reports
 Evaluate data with regards to quality
objectives
 Manage raw data from the laboratory

A New York State Department of Health (NYSDOH) Environmental Laboratory approval
Program (ELAP) approved laboratory will be utilized to perform standard analytical
chemistry parameters for surface soils, subsurface soil, and groundwater samples including:










Volatile Organic Compounds (VOCs) according to EPA Method 8260B
Semi volatile Organic Compounds (SVOCs) according to EPA Method 8270C
Target Analyte List (TAL) Metals according to EPA Method 6000/7000 series
Polychlorinated Biphenyls (PCBs) by EPA Method 8082
Pesticides by EPA Method 8081
Herbicides by EPA Method 8151A
Total Cyanide by EPA Method 9012 (groundwater only)
Free Cyanide [Extraction by EPA Method 9013A/ Analysis by Microdiffusion
American Society for Testing and Materials (ASTM) Method D4282-95] (soils only)
Disposal Parameters (total metals, Toxicity Characteristic Leaching Procedure
(TCLP) by EPA 1311, Resource Conservation Recovery Act (RCRA) 8 metals by
EPA 6000/ 7000 series, TCLP pesticides EPA 8081A, TCLP herbicides by 8151A,
TCLP VOC by EPA 8260B, TCLP SVOC by EPA 8270C, paint filter test,
ignitability by EPA 1030 (soils)/EPA 1010 (water), corrosivity by EPA 9040 (water)/
9045 (soils) , reactivity [cyanide by EPA 7.3.3.2 and sulfide by EPA 7.3.4.2] by ,
total petroleum hydrocarbons (TPH) by EPA 8015B/ 418.1, total PCBs by EPA 8082,
flashpoint, total organic halides (TOX) EPA 450.1, and % solids)

The NYSDOH ELAP’s relevant certifications will be provided once the laboratories are
selected.
Table 1 provides a summary of surface soil, subsurface soil and soil vapor analyses and
Table 2 provides a summary of groundwater analyses. Table 3 provides a summary of soil
vapor, indoor air and outdoor air analyses. Table 4 provides a summary of quality assurance
samples, holding times and analysis for each media.
Drilling and test pit excavation contractors will be identified once the work plan is approved
the consultant is selected.
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4. Quality Assurance Objectives
This section establishes the QA objectives for measurements that are critical to the project.
The QA objectives are developed for relevant data quality indicators. These indicators
include the method detection limit, reporting limit, precision, accuracy, completeness,
representativeness, and comparability. The data quality objectives (DQOs) are based on
project requirements and ensure: (1) that the data generated during the project are of known
quality and (2) that the quality is acceptable to achieve the project’s technical objectives
provided in the Work Plan. All analytical data will be provided by the laboratory using the
New York State ASP Category B deliverable format.
Quantitation Limits are laboratory-specific and reflect those values achievable by the
laboratory performing the analyses. However, in order to ensure that the analytical
methodologies are capable of achieving the DQOs, measurement performance criteria have
been set for the analytical measurements in terms of accuracy, precision, and completeness.
The analytical methods to be used at this site will provide a level of data quality and can be
used to evaluate potential impacts to soil and groundwater from the former MGP operation,
compared to NYSDEC Part 375 soil cleanup objectives and New York State Ambient
Groundwater Standards, Criteria and Guidance values, and for purposes of risk assessment.
The overall QA objective is to develop and implement procedures for field sampling, chainof-custody, laboratory analysis, and reporting which will provide results that are
scientifically valid, and the levels of which are sufficient to meet DQOs. Specific procedures
for sampling, chain of custody, laboratory instruments calibration, laboratory analysis,
reporting of data, internal quality control, and corrective action are described in other
sections of the QAPP.
The data quality indicators are presented in subsections 4.1 through 4.6. Procedures to assess
the data quality indicators are given below in Section 13. Laboratory MDLs and PQLs for
soils, groundwater, soil vapor and ambient air are located on Tables 5 through 7,
respectively. Soil clean-up objectives and groundwater standards/guidance values are
located on Tables 8 and 9.

4.1

Required Quantification Limit

The required quantification limit is the quantitative analytical level for individual analytes
needed to make decisions relative to the objectives of the project. Quantitative limits may be
expressed as the MDL or some quantitative level defined in terms relative to the program. It
should be noted that there is some ambiguity in the definitions and use of terms that define
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quantification limits. The MDL presented herein is a well-defined and accepted entity,
although attainable only under ideal laboratory conditions.
Method Detection Limit: The MDL is the minimum concentration of a substance that can
be measured and reported with 99 percent confidence that the analyte concentration is greater
than zero. MDL is determined from analysis of a sample in a given matrix type containing
the analyte.
Practical Quantitation Limit: The PQL [also referred to as the reporting limit (RL)] is the
concentration in the sample that corresponds to the lowest concentration standard of the
calibration curve.
Laboratory MDLs and PQLs for soils, groundwater, soil vapor and ambient air are located on
Tables 5 through 7, respectively.

4.2

Accuracy

Accuracy is the closeness of agreement between an observed value and an accepted reference
value. The difference between the observed value and the reference value includes
components of both systematic error (bias) and random error.
Accuracy in the field is assessed through the adherence to all field instrument calibration
procedures, sample handling, preservation, and holding time requirements, and through the
collection of equipment blanks prior to the collection of samples for each type of equipment
being used (e.g., sample liners, drilling shoe, or stainless–steel sampling implements).
The laboratory will assess the overall accuracy of their instruments and analytical methods
(independent of sample or matrix effects) through the measurement of “standards,” materials
of accepted reference value. Accuracy will vary from analysis to analysis because of
individual sample and matrix effects. In an individual analysis, accuracy will be measured in
terms of blank results, the percent recovery (%R) of surrogate compounds in organic
analyses, or %R of spiked compounds in matrix spikes (MSs), matrix spike duplicates
(MSDs) and/or laboratory control samples (LCSs). This gives an indication of expected
recovery for analytes tending to behave chemically like the spiked or surrogate compounds.
The laboratory accuracy will be evaluated in accordance with laboratory quality assurance
plan and standard operating procedures located in Appendix A.

4.3

Precision

Precision is the agreement among a set of replicate measurements without consideration of
the “true” or accurate value: i.e., variability between measurements of the same material for
the same analyte. In environmental sampling, precision is the result of field sampling and
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analytical factors. Precision in the laboratory is easier to measure and control than precision
in the field. Replicate laboratory analyses of the same sample provide information on
analytical precision; replicate field samples provide data on overall measurement precision.
The difference between the overall measurement precision and the analytical precision is
attributed to sampling precision. Precision is measured in a variety of ways including
statistically, such as calculating variance or standard deviation. The difference between the
overall measurement precision and the analytical precision is attributed to sampling
precision.
Precision in the field is assessed through the collection and measurement of field duplicates.
Field duplicates will be collected at a frequency of one per twenty investigative samples per
matrix per analytical parameter, with the exception of the waste characterization parameters.
Precision will be measured through the calculation of relative percent differences (RPDs) as
described below in subsection 13.2. The resulting information will be used to assess
sampling and analytical variability. Field duplicate RPDs must be less than 50% for soil
samples and less than 30% for aqueous samples. These criteria apply only if the sample
and/or duplicate results are >5x the quantitation limit; if both results are <5x the quantitation
limit, the criterion will be doubled. Duplicate samples are described in below in subsection
5.1.5. Table 4 summarizes the number of duplicates per media sampled.
Precision in the laboratory is assessed through the calculation of RPD for duplicate samples.
For organic analyses, laboratory precision will be assessed through the analysis of MS/MSD
samples and field duplicates. For the inorganic analyses, laboratory precision will be
assessed through the analysis of matrix duplicate pairs and field duplicate pairs. MS/MSD
samples or matrix duplicate pairs will be performed at a frequency of one per twenty primary
samples per matrix. Duplicate samples are described in below in subsection 5.1.5. Table 4
summarizes the number of duplicates per media sampled.

4.4

Completeness

Completeness is a measure of the amount of valid data obtained from a measurement system
compared to the amount that was expected to be obtained under normal conditions. “Normal
conditions” are defined as the conditions expected if the sampling plan was implemented as
planned. The objective for completeness is a sufficient amount of valid data to achieve a
predetermined statistical level of confidence. Critical samples must be identified and plans
must be formulated to secure requisite valid data for these samples.
Field completeness is a measure of the amount of (1) valid measurements obtained from all
the measurements taken in the project and (2) valid samples collected. The field
completeness objective is greater than 90 percent.
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Laboratory completeness is a measure of the amount of valid measurements obtained from
all valid samples submitted to the laboratory. The laboratory completeness objective is
greater than 95 percent.
To ensure that these percentages are met, materials for crucial parameters will be retained if
re-sampling is required and strict adherence to holding times will be required.

4.5

Representativeness

Representativeness is a qualitative parameter that expresses the degree to which data
accurately and precisely represents either a characteristic of a population, parameter
variations at a sampling point, a process condition, or an environmental condition within a
defined spatial and/or temporal boundary. To ensure representativeness, the sampling
locations have been selected to provide coverage over a wide area and to highlight potential
trends in the data.
Representativeness is dependent upon the proper design of the sampling program and will be
satisfied by ensuring that the Work Plan and FSP are followed and that proper sampling,
sample handling, and sample preservation techniques are used.
Representativeness in the laboratory is ensured by using the proper analytical procedures,
appropriate methods, and meeting sample-holding times. These are provided in Table 4 and
will be provided within Appendix A once a laboratory is selected.

4.6

Comparability

Comparability is a qualitative parameter that expresses the confidence with which one data
set can be compared to another. Comparability is dependent upon the proper design of the
sampling program and will be satisfied by ensuring that the Work Plan and FSP are followed
and that proper sampling techniques are used. Maximization of comparability with previous
data sets is expected because the sampling design and field protocols are consistent with
those previously used.
Comparability is dependent on the use of recognized EPA or equivalent analytical methods
and the reporting of data in standardized units. To facilitate data comparison, the datareporting format as presented below will be used:




Conventions (units reported as): for solids (weight/unit weight [i.e., mg/kg]); for
liquids (weight/unit volume [i.e., mg/L]); for air (weight/unit volume [i.e., mg/m3]).
Use common chemical name with corresponding chemical abstract system (CAS)
code.
Report all data for soils on a dry-weight basis.
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5. Sampling Plan
Environmental sampling will include subsurface soil, surface soil, soil vapor, ambient air,
groundwater and waste characterization sampling. Subsurface soil borings and monitoring
wells will be installed utilizing drilling methods presented in the FSP. Groundwater samples
will be collected utilizing low-flow sampling methods, peristaltic pumps, bailers, whale
pumps, or bladder pumps. Performing grab or composite sampling by appropriate hand-held
sampling equipment will be the preferred method for waste characterization sampling.
Analytical samples and analysis methods are described in the Work Plan. Sampling methods
and procedures are described in FSP.

5.1

Sample Type, Location, and Frequency

5.1.1 Subsurface Borings Soil Sampling
Fifty-onee (51) soil boring locations will be sampled utilizing drilling methods listed in the
Field Sampling Plan (FSP). Fifteen of the borings will be completed as permanent
monitoring wells. The locations are shown on Plate 1 of the Work Plan. The borings will be
drilled to approximately 50 feet below ground surface (bgs) and at least 10 feet below
observed visual impacts. The actual number of subsurface soil samples and their location
may be modified based upon subsurface utilities and property access. The number and
location of samples will vary based upon access and subsurface obstructions. Soils will be
evaluated through visual, olfactory, and field screening observations in accordance with the
FSP. Soil samples will be collected and submitted for laboratory analysis in general
accordance with the Work Plan and the FSP. Monitoring wells will be installed in
accordance with the Work Plan and FSP. A summary of subsurface soil samples and
analysis are located on Table 1.

5.1.2 Test Pit Sampling
A total of eight test pits are proposed to be excavated at the Fulton former MGP site utilizing
a backhoe or other excavation equipment. Soils will be evaluated through visual, olfactory,
and field screening observations in accordance with the FSP. Soil samples will be collected
and submitted for laboratory analysis in general accordance with the Work Plan and the FSP.
A summary of subsurface soil samples and analysis are located on Table 1.
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5.1.3 Surface Soil Samples
Seven (7) surface sample locations will be sampled using hand tools. The samples will be
collected from 0 to 2 inches below vegetative cover. The actual number of surface soil
samples and their location may be modified based upon field conditions. Soils will be
evaluated through visual, olfactory, and field screening observations in accordance with the
FSP. Soil samples will be collected and submitted for laboratory analysis in general
accordance with the Work Plan and the FSP. A summary of surface soil samples and
analysis are located on Table 1.
5.1.4 Groundwater samples
The fifteen (16) proposed RI monitoring wells, the six temporary monitoring points and the
three (3) existing SC monitoring wells (KSF-MW-2, KSF-MW-6, and KSF-MW-7) will be
gauged and sampled. At the request of the NYSDEC, SC monitoring wells KSF-MW-1,
KSF-MW-3, KSF-MW-4, and KSF-MW-5 will be re-installed and completed as 2-inch
permanent monitoring wells FW-MW-1R, FW-MW-3R, FW-MW-4R, and FW-MW-5R.
Groundwater samples will be collected from permanent monitoring wells and temporary
groundwater monitoring points screened across the water table or targeted intervals at the
proposed sample locations. Groundwater samples will be collected and submitted for
laboratory analysis in general accordance with the FSP and Work Plan. Water quality
parameters including temperature, pH, turbidity, salinity, dissolved oxygen (DO), and
specific conductance, will be collected prior to laboratory analysis in general accordance
with the Work Plan and the FSP. A summary of groundwater samples and analysis are
located on Table 2.
5.1.5 Soil Vapor Samples
Thirteen soil vapor samples will be installed and samples will be collected in general
accordance with the New York State Department of Health’s “Guidance for Evaluating Soil
Vapor Intrusion in the State of New York” and KeySpan’s “Draft Standard Operating
Procedure- Soil Vapor Intrusion for MGP Sites in New York. Within buildings, sub-slab soil
vapor points will be installed to evaluate the soil vapor conditions. For exterior soil vapor
locations, the soil vapor samples will be collected from temporary soil vapor probes, which
will be installed, to a depth of approximately five feet below grade. Soil vapor samples will
be collected in certified clean SUMMA canisters and submitted for laboratory analysis in
general accordance with the FSP and Work Plan. A summary of soil vapor samples and
analysis are located on Table 3.
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5.1.6

Ambient Air Samples

Six indoor air samples and three outdoor ambient air samples are proposed to be collected as
part of the Fulton RI Work Plan. The ambient air samples will be used to assess the potential
for soil vapor intrusion into the buildings. The proposed locations are shown on Plate 1 or
the Work Plan.
The proposed ambient air samples will be collected from the approximate breathing height
(approximately 3 to 5 feet aboveground). The indoor air and outdoor air samples will be
collected utilizing an individually certified 6-Liter SUMMA® canister with a laboratorysupplied flow controller that is calibrated to an 8-hour period. The regulator flow rate will
not exceed 0.2 liters per minute. Each SUMMA® canister will be shipped to an approvedNYSDOH ELAP registered laboratory for analysis. The samples will be analyzed for VOCs
and naphthalene by the modified EPA Method TO-15. QA/QC samples will include one
blind duplicate ambient air sample (indoor or outdoor air sample) will be collected during
each sampling event. The ambient air sampling will target the winter heating season between
November 15 and March 30 in accordance with NYSDOH Soil Vapor Guidance.
Property information will also be collected in general accordance with the NYSDOH Center
of Environmental Health’s Indoor Air Quality Questionnaire and Building Form that is
provided as Appendix B of the NYSDOH soil vapor guidance and KeySpan’s Draft Standard
Operating Procedures for Soil Vapor Intrusion for MGP Sites in New York which is located
in the FSP.
5.1.7 Investigation-Derived Waste Sample Collection
Waste classification sampling will be conducted for soils and liquid wastes. The purpose of
characterizing a waste is for its proper off-site disposal. Composite samples will be collected
from the on-site waste storage vessels (drums or roll-off) for parameters required by the
approved disposal facility. Soil samples will be collected utilizing stainless steel sampling
tools, shovel, or auger that had been decontaminated. Liquid samples will be collected
utilizing disposable bailer, peristaltic pump, a pump with tubing, or other similar methods.
These samples will be handled in general accordance with sample handling procedures
presented in the FSP. Investigation derived waste samples will be analyzed for parameters
listed in Section 3 or other analyses that are required by the KeySpan-approved facility.
5.1.8 Field QC Sample Collection
Field QC samples are used to monitor the reproducibility and representativeness of field
sampling activities. The field QC samples are handled transported and analyzed in the same
manner as the associated field samples. Field QC samples will include equipment blanks,
trip blanks, field duplicates and MS/MSDs. The quantity, field QC sample type and analysis
is detailed on Table 4.
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Equipment Blank Samples are used to monitor the adequacy of decontamination procedures
and possible sources of contamination such as potential laboratory methodologies.
Equipment blanks will consist of laboratory-supplied, distilled or de-ionized water and will
be used to check for potential contamination of the equipment, which may cause sample
contamination. Equipment blanks will be collected by routing the distilled water through
decontaminated piece of sampling equipment or disposable sampling equipment into
laboratory supplied bottles. Non-dedicated field equipment will be decontaminated as
specified below in subsection 4.3. Equipment blanks will be submitted to the laboratory at a
frequency of one per 20 samples per matrix per type of equipment being used per parameter.
Equipment blanks will not be completed for waste characterization sampling activities.
Trip Blank Samples will consist of analyte free water and will be prepared by the laboratory.
(Trip blanks are used to assess the potential for VOC contamination of samples due to
contaminant migration during sample shipment and storage. Trip blanks will be transported
to the project location unopened, stored with the site characterization samples, and kept
closed until analyzed by the laboratory. Trip blanks will be submitted to the laboratory at a
frequency of one per cooler, which contains samples submitted for VOC analysis.
Field Duplicate Samples, also referred as blind duplicate samples, are two samples that are
submitted form the same interval using the same sample procedures. Field duplicates will be
used to assess the sampling and analytical reproducibility. Both samples are collected
utilizing the same methods and are submitted for the same laboratory analysis however
different sample identification numbers are used. Field duplicates will be submitted at a
frequency of one per 20 samples for all matrices and all parameters. Field duplicates will not
be completed for waste characterization sampling activities.
MS/MSD Samples are two additional aliquots of the same sample submitted for the same
parameters as the original sample. However, the additional aliquots are spiked with the
compounds of concern. Matrix spikes provide information about the effect of the sample
matrix on the measurement methodology. MS/MSDs will be submitted at a frequency of one
per 20 investigative samples per matrix for organic and inorganic parameters. MS/MSDs
will not be completed for waste characterization sampling activities.
Refer to Table 4 for a summary of QC sample preservation and container requirements.

5.2

Sample Preservation and Containerization

The analytical laboratory will supply the sample containers for the chemical samples. These
containers will be cleaned by the manufacturer to meet or exceed all analyte specifications
established in the latest United States EPA’s Specifications and Guidance for Contaminant-
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Free Sample Containers. Certificates of analysis are provided with each bottle lot and
maintained on file to document conformance to United States EPA specifications. The
containers will be pre-preserved, where appropriate (Table 4).

5.3

Equipment Decontamination

All non-dedicated sampling equipment shall be cleaned between each use in the following
manner:








Wash/scrub with a biodegradable degreaser (“Simple Green”) if there is oily residue
on equipment surface
Tap water rinse
Wash and scrub with Alconox (or non-phosphate soap) and water mixture
Tap water rinse
All equipment used to collect samples for VOCs and SVOC analysis will then receive
a methanol rinse followed by a de-ionized water rinse.
All equipment used to collect samples for metals analysis will then receive a 10%
nitric acid solution rinse followed by a de-ionized water rinse.
Equipment will be wrapped in polyethylene plastic or aluminum foil for storage or
transportation from the designated decontamination area to the sampling location,
where appropriate.

The drilling and excavation equipment will be decontaminated in general accordance with
methods described in the FSP.
Groundwater sampling pumps will be cleaned by washing and scrubbing with an
Alconox/water solution, rinsing with tap water and irrigating with de-ionized water.
Decontamination fluids will be containerized into United States Department of
Transportation (USDOT)/UN-approved 55-gallon drums or containment vessels and will be
characterized and disposed of by KeySpan at an approved disposal facility.
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6. Documentation and COC

6.1

Sample Collection Documentation

6.1.1 Field Notes
Field notes documenting field activities will be maintained in a field notebook in general
accordance with subsection 2.2 of the FSP. Field logbooks will provide the means of
recording the chronology of data collection activities performed during the investigation.
The logbook will be a bound notebook with water-resistant pages. Logbook entries will be
dated, legible, and contain accurate and inclusive documentation of the activity. Each page
of the logbook will be signed in permanent ink and dated. No erasures or obliterations of
field notes will be made. If an incorrect entry is made, the information will be crossed out
with a single strike mark, which is signed and dated by the sampler. The correction shall be
written adjacent to the error.
Field logbooks will be reviewed at regular intervals by the field team leader, site manager
and project manager for completeness and representativeness. Logbooks will be supported
by daily activity reports as described in subsection 2.3 of the FSP.
6.1.2 COC Records
Sample custody is discussed in detail below in subsection 6.2. COC records are initiated by
the samplers in the field. The field portion of the custody documentation should include:








The project name
Signature(s) of sampler (s) responsible for sample custody
Sample ID number
Date and time of collection
Whether the sample is grab or composite
Names of individuals involved in sampling
Air bill or other shipping number (if applicable)

On a regular basis (daily or on such a basis that all holding times will be met), samples will
be transferred to the custody of the respective laboratories, via third-party commercial
carriers or via laboratory courier service. Sample packaging and shipping procedures, and
field COC procedures are described below in subsection 6.2.1 of this Plan. Sample receipt
and log-in procedures at the laboratory are described below in subsection 6.2.2 of this Plan.
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6.1.3 Sample Labeling
Each sample will be labeled with a pre-printed adhesive label using indelible ink. The label
should include the date and time of collection, sampler’s initials, tests to be performed,
preservative (if applicable), and a unique identification. The following identification scheme
will be used:
PRIMARY SAMPLES TYPES

QA/QC SAMPLE TYPES

SOIL SAMPLES
Surface Soil-ID (SAMPLE DEPTH-FEET)
FW-SS-01 (0-0.2)
Boring -ID (SAMPLE DEPTH-FEET)
FW -SB-01 (10-15)
GROUNDWATER SAMPLES
Monitoring Well-ID
FW-MW-01
Temporary Groundwater Monitoring Point-ID
(SAMPLE DEPTH-FEET)
FW -GW-01 (10-14)
SOIL VAPOR SAMPLES
Soil Vapor Point-ID
FW -SV-01
AMBIENT AIR SAMPLES
Indoor Air
FW -IA-01
Outdoor Air
FW-OA-01

FIELD BLANKS
SAMPLE-ID – [DATE]
FW-SS-FB-063008
FW-SB-FB-063008
FW-MW-FB-063008
FW-GW-FB-063008
MATRIX SPIKE/DUP
SAMPLE [ ID ] [DEPTH] [EITHER MS OR MSD]
FW-SS-01 (10-15) MS/MSD
FW-SB-01 (10-15) MS/MSD
FW-MW-01 (10-15) MS/MSD
FW-GW-01 (10-15) MS/MSD
TRIP BLANKS
SAMPLE- ID [DATE]
FW-TB-063007
BLIND DUPLICATES
SAMPLE -ID[XX][ DATE ]
FW-SS-XX-063008
FW-SB-XX-063008
FW-MW-XX-063008
FW-GW-XX-063008
FW -SV-XX-063008

This sample label contains the authoritative information for the sample. Inconsistencies with
other documents will be settled in favor of the vial or container label unless otherwise
corrected in writing from the field personnel collecting samples or the Data Manager and/or
the Project QA Officer.
6.1.4 Sample Handling
Samples will be handled in general accordance with Section 11 of the FSP.

6.2

Sample Custody

The COC provides a record of the custody of any environmental field sample from the time
of collection to the delivery to the laboratory. Custody is one of several factors that are
necessary for the admissibility of environmental data as evidence in a court of law. Custody
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procedures help to satisfy the two major requirements for admissibility: relevance and
authenticity. Sample custody is addressed in three parts: field sample collection, laboratory
analysis, and final evidence files.
A sample is considered to be under a person’s custody if:





The item is in the actual possession of a person
The item is in the view of the person after being in actual possession of the person
The item was in the actual physical possession of the person but is locked up to
prevent tampering
The item is in a designated and identified secure area

6.2.1 Field Custody Procedures
Samples will be collected following the sampling procedures indicated in the Work Plan and
the FSP. A summary of samples and collection methods are provided above in Section 5 of
this QAPP. Documentation of sample collection is described above in subsection 6.1.
Sample COC and packaging procedures are summarized below. These procedures will
ensure that the samples will arrive at the laboratory with the COC intact.










The field sampler is personally responsible for the care and custody of the samples
until they are transferred or dispatched properly. Field procedures have been
designed such that as few people as possible will handle the samples.
All bottles will be identified by the use of sample labels with sample numbers,
sampling locations, date/time of collection, and type of analysis. The sample
numbering system is presented above in subsection 6.1.3.
Sample labels will be completed for each sample using waterproof ink unless
prohibited by weather conditions.
Samples will be accompanied by a completed COC form. The sample numbers and
locations will be listed on the COC form. When transferring the possession of
samples, the individuals relinquishing and receiving will sign, date, and note the time
on the record. This record documents the transfer of custody of samples from the
sampler to another person, to a mobile laboratory, and to the laboratory facility.
All shipments will be accompanied by the COC record identifying the contents. The
original record will accompany the shipment, and copies will be retained by the
sampler and placed in the project files.
Samples will be properly packaged for shipment and dispatched to the appropriate
laboratory for analysis, with a separate signed custody record enclosed in and secured
to the inside top of each sample box or cooler. Shipping containers will be secured
with strapping tape and custody seals for shipment to the laboratory. The custody
seals will be attached to the cooler and covered with clear plastic tape after being
signed by field personnel.
If the samples are sent by common carrier, the air bill will be used. Air bills will be
retained as part of the permanent documentation. Commercial carriers are not
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required to sign off on the custody forms since the custody forms will be sealed inside
the sample cooler and the custody seals will remain intact.
Samples remain in the custody of the sampler until transfer of custody is completed.
This consists of delivery of samples to the laboratory sample custodian, and signature
of the laboratory sample custodian on COC document as receiving the samples and
signature of sampler as relinquishing samples.

6.2.2 Laboratory Custody Procedures
After accepting custody of the shipping containers, the laboratory will document the receipt
of the shipping containers by signing the COC record. The laboratory will:












Examine the shipping containers to verify that the custody tape is intact
Examine all sample containers for damage
Determine if the temperature required for the requested testing program has been
maintained during shipment and document the temperature on the COC records
Compare samples received against those listed on the COC
Verify that sample holding times have not been exceeded
Examine all shipping records for accuracy and completeness
Determine sample pH (if applicable) and record on COC forms
Sign and date the COC immediately (if shipment is accepted) and attach the air bill
Note any problems associated with the coolers and/or samples on the cooler receipt
form and notify the laboratory project manager, who will be responsible for
contacting the data manager
Attach laboratory sample container labels with unique laboratory identification and
test
Place the samples in the proper laboratory storage.

Following receipt, samples will be logged in according to the following procedure:




The samples will be entered into the laboratory tracking system. At a minimum, the
following information will be entered: project name or identification, unique sample
numbers (both client and internal laboratory), type of sample, required tests, date and
time of laboratory receipt of samples, and field ID provided by field personnel.
The completed COC, air bills, and any additional documentation will be placed in the
final evidence file.
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7. Calibration Procedure

7.1

Field Instruments

Field instruments will be calibrated according to the manufacturer’s specifications. Air
monitoring instruments will be calibrated to a known reference gas standard and ambient air
outside the work zone. Calibration will be completed daily. If concentrations of VOCs are
encountered above the reference gas standard, the soil screening photoionization detector
(PIDs) may be calibrated or re-checked against the reference gas standard. Water quality
meters will be calibrated with known reference solutions. All calibration procedures
performed will be documented in the field logbook and will include the date/time of
calibration, name of person performing the calibration, reference standard used, and the
readings. The following equipment has been identified for use to implement the Work Plan.
Subsurface Soil Sampling Activities:







RAE Systems MultiRAE Plus equipped with VOC (10.6 eV lamp), lower explosive
limit (LEL), percent oxygen, hydrogen sulfide and hydrogen cyanide
RAE Systems MiniRAE 2000 (PID) with 10.6 eV lamp
Drager Chip Measurement System (CMS) and compound specific chips (including
benzene, hydrogen sulfide, hydrogen cyanide, etc.)
MIE pDR 1200 with cyclone and pump [particulate monitor]
MSA LC Pump or SKC 224-PCXR4 [air pump for dust monitoring]
BIOS Dry Cal DC Lite Primary Flow Meter Model ML [air pump calibration]

Groundwater Sampling Activities



In-Situ Multi-Parameter Troll 9000
YSI 6280 XLM water quality meter

Similar field equipment can be substituted that perform the same functions can be substituted
if selected equipment is not available from equipment supplier.

7.2

Laboratory Instruments

Calibration procedures for a specific laboratory instrument will consist of initial calibrations,
initial calibration verifications, and/or continuing calibration verification. Detailed
descriptions of the calibration procedures for a specific laboratory instrument are included in
the laboratory’s quality assurance plan, which describe the calibration procedures, their
frequency, acceptance criteria, and the conditions that will require recalibration. These
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procedures are as required in the respective analytical methodologies summarized in Tables 1
through 3 of this QAPP.
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8. Sample Preparation and Analytical Procedures
Analytical samples will be collected in general accordance with the FSP and as specified in
the Work Plan. Tables 1, 2, and 3 provide a sample collection matrix that is separated by
media. Analytical samples will be collected into laboratory-preserved sample containers and
will be preserved as indicated in Table 4.
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9. Data Reduction, Validation, and Reporting
Appropriate QC measures will be used to ensure the generation of reliable data from
sampling and analysis activities. Proper collection and organization of accurate information
followed by clear and concise reporting of the data is a primary goal in this project.
Complete data packages suitable for data validation to support the generation of a DUSR
according to NYSDEC requirements will be provided by the analytical laboratory.

9.1 Field Data Evaluation
Measurements and sample collection information will be transcribed directly into the field
logbook or onto standardized forms. If errors are made, results will be legibly crossed out,
initialed and dated by the person recording the data, and corrected in a space adjacent to the
original (erroneous) entry. Reviews of the field records by the field team leader, site
manager, and project manager will ensure that:




9.2

Logbooks and standardized forms have been filled out completely and that the
information recorded accurately reflects the activities that were performed.
Records are legible and in accordance with good record keeping procedures, i.e.,
entries are signed and dated, data are not obliterated, changes are initialed, dated, and
explained.
Sample collection, handling, preservation, and storage procedures were conducted in
accordance with the protocols described in the FSP and Work Plan, and that any
deviations were documented and approved by the appropriate personnel.

Analytical Data Validation

The consultant will be responsible for performing an independent validation of the analytical
data. Project-specific procedures will be used to validate analytical laboratory data. The
basis for the validation will be the USEPA CLP National Functional Guidelines for Organic
Data Review (February 2005) and the USEPA CLP National Functional Guidelines for
Inorganic Data Review (October 2004), modified to accommodate the criteria in the
analytical methods used in this program, and Region II Standard Operating Procedures
(SOPs) for CLP Organic Data review (Revision 11, June 1996) and Evaluation of Metals for
the CLP Program (Revision 11, February 1992). Critical functions for determining the
validity of generated data are: (1) strict adherence to the analytical methods, (2) assurance
that the instrumentation employed was operated in accordance with defined operating
procedures, (3) assurance that quality parameters built into the analytical procedures have
been adhered to, and (4) confirmation that the DQOs have been met.
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Table 4 highlights the QC criteria and holding time requirements for all analyses conducted
under this program. These criteria will be used to evaluate and qualify the data during
validation.
The consultant or qualified contracted personnel will validate all analytical samples collected
as part of the Fulton Municipal Works Former MGP RI. Samples collected for waste
classification will not be validated. Validation will include all technical holding times, as
well as QC sample results (blanks, surrogate spikes, laboratory duplicates, MS/MSDs, and
LCSs), tunes, internal standards, calibrations, target compound identification, and results
calculations.
For all analyses, the laboratory will report results, which are below the laboratory’s reporting
limit; these results will be qualified as estimated (J) by the laboratory. The laboratory may
be required to report TICs for the VOC and SVOC analyses; this will be requested on an asneeded basis
The overall completeness of the data package will also be evaluated by the data validator.
Completeness checks will be administered on all data to determine whether full data
deliverables were provided. The reviewer will determine whether all required items are
present and request copies of missing deliverables.
Upon completion of the validation, a report will be prepared. This report will summarize the
samples reviewed, elements reviewed, any nonconformance with the established criteria, and
validation actions. Data qualifiers will be consistent with EPA National Functional
Guidelines. This report will be in a format consistent with NYSDEC’s DUSR.

9.3

Analytical Data Validation

Laboratory deliverables will consist of an original hard copy data package that is in general
accordance with NYSDEC ASP Category B data deliverable requirements.
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10. Internal Quality Control
Laboratory and field quality internal control checks will be used to ensure the data quality
objectives. At a minimum, this will include:










Matrix spike and/or matrix spike duplicate samples
Matrix duplicate analyses
Laboratory control spike samples
Instrument calibrations
Instrument tunes for VOC 8260B and SVOC 8270C analyses
Method and/or instrument blanks
Surrogate spikes for organic analyses
Internal standard spikes for VOC 8260B and SVOC 8270C analyses
Detection limit determination and confirmation by analysis of low-level calibration
standard

The laboratory quality plan for the selected ELAP is located in Appendix A.
Field quality control samples will include:





Equipment blanks as outlined in Table 4
Field duplicate samples as outlined in Table 4
Trip blanks as outlined in Table 4
MS/MSDs as outlined in Table 4
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11. Performance and System Audits
Audits are an independent means of: 1) evaluating the operation or capability of a
measurement system, and 2) documenting the use of QC procedures designed to generate
data of know and acceptable quality.
Field audits may be completed to assess sample collection protocols, determine the integrity
of COC procedures, and evaluate sample documentation and data handling procedures. Field
audits may be scheduled by the QA officer, Project Manager (PM), site manager or in-house
consultant, at their discretion. Written records of audits and any recommendations for
corrective action will be submitted to the PM.
The QA officer is the interface between management and project activities in matters of
project quality. The QA officer will review the implementation of the QAPP. Reviews will
be conducted at the completion of field activities and will include the results of any audits
and an evaluation of the data quality.
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12. Preventative Maintenance
Preventative maintenance will be performed on field equipment in accordance with the
manufacturer’s recommendations. Preventative maintenance to field will be provided by
equipment vendor, U.S Environmental Rental Corporation, Pine Environmental Services, or
other selected vendors. The following equipment has been identified for use to implement
the Work Plan.
Subsurface Soil Sampling Activities:








RAE Systems MultiRAE Plus equipped with VOC (10.6 eV lamp), LEL, percent
oxygen, hydrogen sulfide and hydrogen cyanide
RAE Systems MiniRAE 2000 PID with 10.6 eV lamp.
RAE Systems VRAE Surveying Monitor with LEL, hydrogen cyanide, hydrogen
sulfide, carbon monoxide, and percent oxygen.
Drager CMS and compound specific chips.
MIE pDR 1200 with cyclone and pump
MSA LC Pump
BIOS DCL-5k pump calibrator

Groundwater Sampling Activities



In-Situ Troll 9000
YSI 600 XLM

Similar equipment will be substituted that perform the same functions can be substituted if
selected equipment is not available from equipment supplier.
Laboratory equipment calibration and maintenance procedures are specified in the ELAP
laboratory quality manual located in Appendix A.
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13. Specific Procedures to Assess Data Quality
Indicators
QC analyses conducted as a part of the testing program will provide a quantitative quality
assessment of the data generated and their adherence to the data quality indicators. The data
quality indicators ensure that the quality assurance objectives for the project are met.

13.1 Detection Limits
13.1.1 Method Detection Limit
The MDL is defined as follows for all measurements:
MDL =

(t[n-1,1-a=0.99]) x (s)

where: s = standard deviation of the replicate analysis,
t(n-1, 1-a=0.99) = student’s t-value for a one-sided, 99 percent
confidence level and a standard deviation estimate with n-1 degrees of
freedom
The MDLs calculated by the laboratory are determined under ideal conditions. MDLs for
environmental samples are dependent on the sample aliquot, the matrix, the concentration of
analyte, and interference present in the matrix, the percent of moisture, dilution factor, etc.
The MDL for each sample analysis will be adjusted accordingly.
13.1.2 Reporting Limit
The RL is the concentration of an analyte in the sample that corresponds to the lowest
concentration standard of the calibration curve. As with the MDLs, the RLs are dependent
on the sample aliquot, the final sample volume, the percent of moisture, dilution factor, etc.
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The RL is determined as follows:
RL =

Lowest conc. std (ng) Sample aliquot (mL or g)
100
x
x DF x
Volume injected (uL)
Final volume (mL)
(100 - % M)

where:

DF = dilution factor, including all dilutions or lost
samples not accounted for in a sample aliquot/final
volume ratio
%M = percent moisture for solid samples.

13.2 Precision
Variability will be expressed in terms of the RPD when only two data points exist. The RPD
is calculated as:
RPD =

(Larger Value - Smaller Value)
x 100%
[(Larger Value + Smaller Value)/2]

For data sets greater than two points, the percent relative standard deviation (percent RSD) is
used as the precision measurement. It is defined by the equation:

Percent RSD =

Standard Deviation
x 100%
Mean

Standard deviation (SD) is calculated as follows:

( yi - y )2
∑
n-1
i=1
n

SD =

where: SD = standard deviation
yi = measured value of the ith replicate
y = mean of replicate measurements
n = number of replicates
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For measurements such as pH, where the absolute variation is more appropriate, precision is
usually reported as the absolute range (D) of duplicate measurements:
D = │first measurement - second measurement│
or as the absolute standard deviation previously given. RPD, %RSD, and D are independent
of the error of the analyses and reflect only the degree to which the measurements agree with
each other, not the degree to which they agree with the true value for the parameter
measured.

13.3 Accuracy
Accuracy is related to the bias in a measurement system. Accuracy describes the degree of
agreement of a measurement with a true value. Accuracy will be expressed as percent
recovery for each matrix spike analyte by using the following equation:

% Recovery =

where:

Css =
Cus =
Csa =

Css - Cus
X 100%
Csa

measured concentration in spiked sample
measured concentration in unspiked sample
known concentration added to the sample

Accuracy for a measurement such as pH is expressed as bias in the analysis of a standard
reference sample according to the equation:

where:

Bias =

pHm - pHt

pHm =
pHt =

measured pH
the true pH of the standard reference sample

13.4 Completeness
Data completeness is a measure of the amount of usable data resulting from a measurement
effort. For this program, completeness will be defined as the percentage of valid data
obtained compared to the total number of measurements necessary to achieve our required
statistical level of confidence for each test. The confidence level is based on the total number
of samples proposed in the Work Plan.
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Data completeness is calculated as:

Completeness =

Number of valid data points
x 100%
Number of data points necessary for confidence level

The completeness goal is to generate a sufficient amount of valid data. It is anticipated that
95 percent of the data will be complete. Data validation criteria discussed in the work plan
and Section 10 of this QAPP will be used to determine data completeness. Any data
deficiencies and their effect on project goals will be evaluated in the DUSR.

13.5 Representativeness
Representativeness is a qualitative statement that expresses the extent to which the sample
accurately and precisely represents the characteristics of interest of the study.
Representativeness is primarily concerned with the proper design of the sampling program
and is best ensured by proper selection of sampling locations and the taking of a sufficient
number of samples. It is addressed by describing the sampling techniques, the matrices
sampled, and the rationale for the selection of sampling locations, which are discussed in the
field sampling plan and Work Plan

13.6 Comparability
Comparability is a qualitative parameter expressing the confidence that one set of data can be
compared to another. Comparability is possible only when standardized sampling and
analytical procedures are used.
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14. Corrective Action
If unacceptable conditions are identified as a result of audits or are observed during field
sampling and analysis, the PM, Field Team Leader, and QA officer will document the
condition and initiate corrective procedures. The specific condition or problem will be
identified, its cause will be determined, and appropriate action will be implemented.
The entire sampling program will be under the direction of the PM and QA officer. The
emphasis in this program is on preventing problems by identifying potential errors,
discrepancies, and gaps in the data collection, laboratory analysis, and interpretation process.
Any problems identified will be promptly resolved. Likewise, follow-up corrective action is
always an option in the event that preventative corrective actions are not effective.
The acceptance limits for the sampling and analyses to be conducted in this program will be
those stated in the method or defined by other means in the Work Plan and FSP. Corrective
actions are likely to be immediate in nature and most often will be implemented by the
contracted laboratory analyst or the PM. The corrective action will usually involve
recalculation, reanalysis, or repeating a sample run.

14.1 Immediate Corrective Action
Corrective action in the field may be needed when the sample requirements are changed (i.e.,
more/less samples, sampling locations other than those specified in the Work Plan), or when
sampling procedures and/or field analytical procedures require modification, etc. due to
unexpected conditions. The field team may identify the need for corrective action. The Field
Team Leader, Site Manager, and PM will approve the corrective action and notify the QA
officer. The PM and QA officer will approve the corrective measure. The Field Team
Leader and Site Manager will ensure that the corrective measure is implemented by the field
team.
Corrective actions will be implemented and documented in the field record book.
Documentation will include:





A description of the circumstances that initiated the corrective action
The action taken in response
The final resolution
Any necessary approvals

No staff member will initiate corrective action without prior communication of findings
through the proper channels.
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Corrective action in the laboratory will be completed in accordance with the quality
assurance procedures located in the Appendix A. Any corrective actions completed by the
laboratory will be documented in both the laboratory’s corrective action files, and the
narrative data report sent from the laboratory to the PM. If the corrective action does not
rectify the situation, the laboratory will contact the PM, who will determine the action to be
taken and inform the appropriate personnel.
If potential problems are not solved as an immediate corrective action, the contractor will
apply formalized long-term corrective action if necessary.
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Tables

Table 1
Soil Field Sampling Matrix
Fulton Municipal Works Former MGP Site
Remedial Investigation
Brooklyn, New York

SOIL BORING SAMPLE SELECTION PROTOCOL:
1. Shallow soils within observed impacts (0 to 5' bgs);
2. Subsubface soils within heaviest observed impacts below 5 feet (if present);
3. Subsurface soils below deepest observed viual impacts.

TAL Metals (6000/7000)

Free Cyanide
(EPA 9013A/
Micro-diffusion
ASTM D4282-02)

Herbicides (8151A)

PCBs (8082)

Pesticides (8081A)

1

---

---

---

X

X

X

X

X

X

X

1

---

---

---

X

X

X

X

X

X

X

1

---

---

---

X

X

X

X

X

X

X

1

---

---

---

X

X

X

X

X

X

X

1

---

---

---

X

X

X

X

X

X

X

1

---

---

---

X

X

X

X

X

X

X

1

---

---

---

X

X

X

X

X

X

X

1

---

---

---

X

X

X

X

X

X

X

Number
Samples
Proposed

FW-TP-01

FW-TP-02

FW-TP-03

FW-TP-04

FW-TP-05

FW-TP-06

FW-TP-07

FW-TP-08

GEI Consultants, Inc.

560 Degraw Street
[Block 426, Lot 17] within the footprint
of the former gas holder
560 Degraw Street
[Block 426, Lot 17] within the footprint
of the former gas holder
560 Degraw Street
[Block 426, Lot 17] within the footprint
of the former gas holder
Thomas Greene Playground
225 Nevins Street [Block 419, Lot 1]
within the footprint of the former oil
tank
Thomas Greene Playground
225 Nevins Street [Block 419, Lot 1]
within the footprint of the former oil
tank
Thomas Greene Playground
225 Nevins Street [Block 419, Lot 1]
within the footprint of the former oil
tank
Thomas Greene Playground
225 Nevins Street [Block 419, Lot 1]
within the footprint of the former
underground oil/naptha tanks
Thomas Greene Playground
225 Nevins Street [Block 419, Lot 1]
within the footprint of the former
underground oil/naptha tanks

Analysis (Method1)
VOCs (8260B)

Sample Location

SVOCs (8270C)

Sample I.D.

IF NO IMPACTS ARE OBSERVED IN SOIL BORING:
1. Shallow soils (0 to 5' bgs);
2. Water table interface;
3. Completion depth of boring.
Sample Number

Number
Samples
Collected

Subsurface
Heaviest
soils below
Impacted
depest
Zone
observed Completion
below 5
Water
viual
depth of
feet (if
Table
Date
0 to 5'
impacts
boring
Present) Interface
Collected
bgs
Subsurface Soils

FW-SB-01

Inside the 270 Nevins Street Building
[Block 425, Lot 1], within footprint of
the former circular oil tank

3

X

X

X

X

X

FW-SB-02

Inside the 270 Nevins Street Building
[Block 425, Lot 1], within footprint of
the former tar oil tank footprint

3

X

X

X

X

X2 X2 X2

FW-SB-03

Inside the 270 Nevins Street Building
[Block 425, Lot 1] adjacent to the
former condenser house and catch
basin

3

X

X

X

X

X

FW-SB-04

Inside the 270 Nevins Street Building
[Block 425, Lot 1] within the footprint
of the former oil press/oil room

3

X

X

X

X

X2 X2 X2

FW-SB-05

Inside the 270 Nevins Street Building
[Block 425, Lot 1] within footprint of
the former tar separator tank

3

X

X

X

X

X2 X2 X2
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2

X2 X2

X2 X2
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Table 1
Soil Field Sampling Matrix
Fulton Municipal Works Former MGP Site
Remedial Investigation
Brooklyn, New York

SOIL BORING SAMPLE SELECTION PROTOCOL:
1. Shallow soils within observed impacts (0 to 5' bgs);
2. Subsubface soils within heaviest observed impacts below 5 feet (if present);
3. Subsurface soils below deepest observed viual impacts.

Herbicides (8151A)

X

X

X

X

X

FW-SB-07

3

X

X

X

X

X2 X2 X2

FW-SB-08

3

X

X

X

X

X

2

X2 X2

FW-SB-09

3

X

X

X

X

X

2

X2 X2

FW-SB-10

3

X

X

X

X

X2 X2 X2

FW-SB-11

FW-SB-12

FW-SB-13

FW-SB-14

FW-SB-15

FW-SB-16

FW-SB-17

FW-SB-18

FW-SB-19

FW-SB-20

GEI Consultants, Inc.

Inside the 537 Sackett Street Building
[Block 426, Lot 1], downgradient of the
former gas holder footprint

3

X

X

X

X

X2 X2 X2

Inside the 537 Sackett Street Building
[Block 426, Lot 1] within the footprint
of the former gas holder
Inside the 537 Sackett Street Building
[Block 426, Lot 1] within the footprint
of the former gas holder
560 Degraw Street [Block 426, Lot 17]
within the footprint of the former gas
holder
560 Degraw Street [Block 426, Lot 17]
within the footprint of the former gas
holder
560 Degraw Street [Block 426, Lot 17]
downgradient of the footprint of the
former gas holder
225 Nevin Street (Thomas Greene
Playground) Block 419, Lot 1, adjacent
to the footprint of the former oil tank
footprint
225 Nevin Street
(Thomas Greene Playground) Block
419, Lot 1, within oil tank footprint
225 Nevin Street
(Thomas Greene Playground) Block
419, Lot 1, north of the site
225 Nevin Street
(Thomas Greene Playground-Pool
Area) Block 419, Lot 1, within the
footprint of the former oil/purge tank
footprint

3

X

X

X

X

X2 X2 X2

3

X

X

X

X

X2 X2 X2

3

X

X

X

X

X2 X2 X2

3

X

X

X

X

X2 X2 X2

3

X

X

X

X

X2 X2 X2

3

X

X

X

X

X

3

X

X

X

X

X2 X2 X2

3

X

X

X

X

X2 X2 X2

3

X

X

X

X

X2 X2 X2

Date
Collected
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2

2

PCBs (8082)

Free Cyanide
(EPA 9013A/
Micro-diffusion
ASTM D4282-02)

FW-SB-06

Number
Samples
Collected

Subsurface
Heaviest
soils below
Impacted
depest
Zone
observed Completion
below 5
Water
viual
depth of
feet (if
Table
0 to 5'
impacts
boring
Present) Interface
bgs

Pesticides (8081A)

TAL Metals (6000/7000)

3

Number
Samples
Proposed
Within Degraw Street ROW adjacent
to former GC-GP-06, to the
north/adjacent to 270 Nevins Street
[Block 425, Lot 1]
Within Degraw Street ROW, to
north/adjacent to 270 Nevins Street
[Block 425, Lot 1]
Within Degraw/Nevins Street ROW
within the footprint of the retort house
adjacent to 270 Nevins Street [Block
425, Lot 1]
Located near the Sackett Street and
Nevins Street intersection
Located in the Degraw Street ROW to
the north of and adjacent to 537
Sackett Street [Block 426, Lot 1]

Analysis (Method1)
VOCs (8260B)

Sample Location

SVOCs (8270C)

Sample I.D.

IF NO IMPACTS ARE OBSERVED IN SOIL BORING:
1. Shallow soils (0 to 5' bgs);
2. Water table interface;
3. Completion depth of boring.
Sample Number

X2 X2

X2 X2
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Table 1
Soil Field Sampling Matrix
Fulton Municipal Works Former MGP Site
Remedial Investigation
Brooklyn, New York

SOIL BORING SAMPLE SELECTION PROTOCOL:
1. Shallow soils within observed impacts (0 to 5' bgs);
2. Subsubface soils within heaviest observed impacts below 5 feet (if present);
3. Subsurface soils below deepest observed viual impacts.

Herbicides (8151A)

X

X

X

X

X

FW-SB-22

3

X

X

X

X

X2 X2 X2

FW-SB-23

3

X

X

X

X

X

2

X2 X2

FW-SB-24

3

X

X

X

X

X

2

X2 X2

FW-SB-25

3

X

X

X

X

X

2

X

2

X

2

FW-SB-26

3

X

X

X

X

X

2

X

2

X

2

FW-SB-27

3

X

X

X

X

X2 X2 X2

FW-SB-28

3

X

X

X

X

X

2

X

FW-SB-29

3

X

X

X

X

X

2

X2 X2

GEI Consultants, Inc.

Date
Collected

2

PCBs (8082)

Free Cyanide
(EPA 9013A/
Micro-diffusion
ASTM D4282-02)

FW-SB-21

Number
Samples
Collected

Subsurface
Heaviest
soils below
Impacted
depest
Zone
observed Completion
below 5
Water
viual
depth of
feet (if
Table
0 to 5'
impacts
boring
Present) Interface
bgs

Pesticides (8081A)

TAL Metals (6000/7000)

3

Number
Samples
Proposed
225 Nevin Street
(Thomas Greene Playground) Block
419, Lot 1, adjacent to the former gas
oil/ naphtha tanks
225 Nevin Street
(Thomas Greene Playground-Pool
Area)
Block 419, Lot 1, within the footprint of
the former oil tanks
225 Nevin Street
(Thomas Greene Playground)
Block 419, Lot 1, within the footprint of
the former gas oil/ naphtha tanks
225 Nevin Street
(Thomas Greene Playground-Pool
Area) Block 419, Lot 1, north of the
former MGP footprint
225 Nevin Street
(Thomas Greene Playground-Pool
Area) Block 419, Lot 1, north of the
former MGP footprint
225 Nevin Street
(Thomas Greene Playground-Pool
Area) Block 419, Lot 1, north of the
former MGP footprint
At the intersection of Degraw Street
and Sackett Street, north of and
adjacent to Block 425, Lot 1
Douglass Street ROW, north of the
footprint of the former MGP site
Nevins Street ROW adjacent to Block
418 Lot 1, downgradient of and to the
east of the footprint of the former
MGP site

Analysis (Method1)
VOCs (8260B)

Sample Location

SVOCs (8270C)

Sample I.D.

IF NO IMPACTS ARE OBSERVED IN SOIL BORING:
1. Shallow soils (0 to 5' bgs);
2. Water table interface;
3. Completion depth of boring.
Sample Number

X2 X2

2

X

2

FW-SB-30

225 Nevin Street
(Thomas Greene Playground-handball
courts) Block 419, Lot 1, to the north
of the footprint of the former MGP site

3

X

X

X

X

X

2

X

2

X

2

FW-SB-31

225 Nevin Street
(Thomas Greene Playground-handball
courts) Block 419, Lot 1, within the
footprint of the former MGP site

3

X

X

X

X

X

2

X

2

X

2

FW-SB-32

225 Nevin Street
(Thomas Greene Playground-handball
courts) Block 419, Lot 1, within the
footprint of the former MGP site

3

X

X

X

X

X

2

X

2

X

2

FW-SB-33

Inside Building at 191 3rd Avenue
[Block 420, Lot 1] within the footprint
of the former gas holder

3

X

X

X

X

X2 X2 X2

Page 3 of 5
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Table 1
Soil Field Sampling Matrix
Fulton Municipal Works Former MGP Site
Remedial Investigation
Brooklyn, New York

SOIL BORING SAMPLE SELECTION PROTOCOL:
1. Shallow soils within observed impacts (0 to 5' bgs);
2. Subsubface soils within heaviest observed impacts below 5 feet (if present);
3. Subsurface soils below deepest observed viual impacts.

X

X

X

X2 X2 X2

FW-SB-35

3

X

X

X

X

X

2

X2 X2

2

FW-MW-01
FW-MW-02

X2 X2

FW-MW-03
FW-MW-04
FW-MW-05

FW-MW-06

FW-MW-07
FW-MW-08

3

X

X

X

X

X

3

X

X

X

X

X2 X2 X2

3

X

X

X

X

X

2

X2 X2

X

2

X

2

X

X

2

X2

X

2

X

3

X

X

X

X

2

3

X

X

X

X

X

2

3

X

X

X

X

X

2

3

X

X

X

X

X2 X2 X2

3

X

X

X

X

X

2

X2 X2

2

FW-MW-09

Within the Nevins Street ROW, to the
northwest of the former MGP site

3

X

X

X

X

X

2

X2 X2

FW-MW-10

Block 418, Lot 1, downgradient of the
site adjacent to the Gowanus Canal

3

X

X

X

X

X

2

X

FW-MW-11

Block 418, Lot 1, downgradient of the
site adjacent to the on-site building

3

X

X

X

X

X

2

X2 X2

3

X

X

X

X

X

2

X2 X2

3

X

X

X

X

X

2

X

FW-MW-12
FW-MW-13

GEI Consultants, Inc.

PCBs (8082)

X

Date
Collected

Pesticides (8081A)

Free Cyanide
(EPA 9013A/
Micro-diffusion
ASTM D4282-02)

FW-SB-34

Number
Samples
Collected

Subsurface
Heaviest
soils below
Impacted
depest
Zone
observed Completion
below 5
Water
viual
depth of
feet (if
Table
0 to 5'
impacts
boring
Present) Interface
bgs

Herbicides (8151A)

TAL Metals (6000/7000)

3

Number
Samples
Proposed
Inside Building at 191 3rd Avenue
[Block 420, Lot 1] within the footprint
of the former gas holder
Within Degraw Street ROW, to
south/adjacent to Block 418, Lot 1]
Block 432, Lot 15, south of the site
and adjacent to Gowanus Canal
Block 432, Lot 15, south of the site
Within the Nevins Street ROW,
downgradient of the site
Within the Sackett Street, adjacent to
and south of the site
560 Sackett Street [Block 426, Lot 17]
within eastern part of the site
225 Nevin Street
(Thomas Greene Playground) Block
419, Lot 1, upgradient of the former oil
tank tanks
225 Nevin Street
(Thomas Greene Playground) Block
419, Lot 1 [northeast corner]
Within the Douglass Street ROW, to
the north of the former MGP site

Analysis (Method1)
VOCs (8260B)

Sample Location

SVOCs (8270C)

Sample I.D.

IF NO IMPACTS ARE OBSERVED IN SOIL BORING:
1. Shallow soils (0 to 5' bgs);
2. Water table interface;
3. Completion depth of boring.
Sample Number

Within the Douglass Degraw Street
ROW, adjacent 191 3rd Avenue
Within the 3rd Avenue ROW, adjacent
191 3rd Avenue

Page 4 of 5
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Table 1
Soil Field Sampling Matrix
Fulton Municipal Works Former MGP Site
Remedial Investigation
Brooklyn, New York

SOIL BORING SAMPLE SELECTION PROTOCOL:
1. Shallow soils within observed impacts (0 to 5' bgs);
2. Subsubface soils within heaviest observed impacts below 5 feet (if present);
3. Subsurface soils below deepest observed viual impacts.

Herbicides (8151A)

FW-MW-15

X

X

X

X

X

2

X2 X2

3

X

X

X

X

X

2

X2 X2

FW-MW-16

3

X

X

X

X

X

2

X2 X2

Date
Collected

PCBs (8082)

Free Cyanide
(EPA 9013A/
Micro-diffusion
ASTM D4282-02)

FW-MW-14

Number
Samples
Collected

Subsurface
Heaviest
soils below
Impacted
depest
Zone
observed Completion
below 5
Water
viual
depth of
feet (if
Table
0 to 5'
impacts
boring
Present) Interface
bgs

Pesticides (8081A)

TAL Metals (6000/7000)

3

Number
Samples
Proposed
Block 420, Lot 58, upgradient of the
gasometer
Block 420, Lot 58, upgradient of the
gasometer
225 Nevin Street
(Thomas Greene Playground) Block
419, Lot 1 [north of the footprint of the
former MGP]

Analysis (Method1)
VOCs (8260B)

Sample Location

SVOCs (8270C)

Sample I.D.

IF NO IMPACTS ARE OBSERVED IN SOIL BORING:
1. Shallow soils (0 to 5' bgs);
2. Water table interface;
3. Completion depth of boring.
Sample Number

Surface Soils
FW-SS-01
FW-SS-02
FW-SS-03

FW-SS-04

FW-SS-05
FW-SS-06
FW-SS-07

560 Sackett Street [Block 426, Lot 17]
within the gas holder footprint
560 Sackett Street [Block 426, Lot 17]
western portion of the property
560 Sackett Street [Block 426, Lot 17]
eastern portion of the property
Within the Degraw Street ROW, south
of and adjacent to 225 Nevins Street
(Thomas Greene Playground) Block
419, Lot 1
225 Nevins Street
(Thomas Greene Playground) Block
419, Lot 1
Block 432, Lot 15, downgradient of the
site
Adjacent to 560 Sackett Street [Block
426, Lot 17]

1

---

---

---

---

---

X

X

X

X

X

X

1

---

---

---

---

---

X

X

X

X

X

X

X
X

1

---

---

---

---

---

X

X

X

X

X

X

X

1

---

---

---

---

---

X

X

X

X

X

X

X

1

---

---

---

---

---

X

X

X

X

X

X

X

1

---

---

---

---

---

X

X

X

X

X

X

X

1

---

---

---

---

---

X

X

X

X

X

X

X

Notes:
VOCs - volatile organic compounds

SVOCs - semivolatile organic compounds
TAL - target analyte list
PCBs - polychlorinated biphenols
1. Chemical analysis test methods specified are from U.S. EPA SW-846 test methods.

2. One sample from within the fill in each soil boring

GEI Consultants, Inc.
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Table 2
Groundwater Field Sampling Matrix
Fulton Municipal Works Former MGP Site
Remedial Investigation
Brooklyn, New York

SAMPLE SELECTION PROTOCOL:
Collect one groundwater sample at the water
table or installed monitoring well depth.

TAL Metals
(EPA Method 6000/7000)

Herbicides
(EPA Method 8151A)

PCBs/ Pesticides
(EPA 8082)

Total Cyanide
(EPA Method 9012)

X

X

X

1

X

X

X

X

X

X

FW-MW-03

1

X

X

X

X

X

X

FW-MW-04

Within the Sackett Street,
adjacent to and south of the site

1

X

X

X

X

X

X

560 Sackett Street [Block 426,
FW-MW-05 Lot 17] within eastern part of the
site
225 Nevin Street
(Thomas Greene Playground)
FW-MW-06
Block 419, Lot 1, upgradient of
the former oil tank tanks
225 Nevin Street
(Thomas Greene Playground)
FW-MW-07
Block 419, Lot 1 [northeast
corner]
Within the Douglass Street
FW-MW-08 ROW, to the north of the former
MGP site
Within the Nevins Street ROW,
FW-MW-09 to the northwest of the former
MGP site
Block 418, Lot 1, downgradient
FW-MW-10
of the site adjacent to the
Gowanus Canal
Block 418, Lot 1, downgradient
FW-MW-11 of the site adjacent to the on-site
building
Within the Douglass Degraw
FW-MW-12 Street ROW, adjacent 191 3rd
Avenue

1

X

X

X

X

X

X

1

X

X

X

X

X

X

1

X

X

X

X

X

X

1

X

X

X

X

X

X

1

X

X

X

X

X

X

1

X

X

X

X

X

X

1

X

X

X

X

X

X

1

X

X

X

X

X

X

GEI Consultants, Inc.
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Dissolved Oxygen

X

Salinity

X

Turbidity

SVOCs
(EPA 8270C)

FW-MW-02

Block 432, Lot 15, south of the
site and adjacent to Gowanus
Canal
Block 432, Lot 15, south of the
site
Within the Nevins Street ROW,
downgradient of the site

Water
Table

Oxidation Reduction
Potential (ORP)

VOCs
(EPA Method 8260B)

FW-MW-01

Date
Collected

Temperature

X

Number
Number
Samples Samples
Proposed Collected

Specific Conductance

1

Sample Number

Sample Location

pH

Sample I.D.

Analysis (Method1)

Water Quality Measurements

Sample
Zone
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Table 2
Groundwater Field Sampling Matrix
Fulton Municipal Works Former MGP Site
Remedial Investigation
Brooklyn, New York

SAMPLE SELECTION PROTOCOL:
Collect one groundwater sample at the water
table or installed monitoring well depth.

SVOCs
(EPA 8270C)

TAL Metals
(EPA Method 6000/7000)

Herbicides
(EPA Method 8151A)

PCBs/ Pesticides
(EPA 8082)

Total Cyanide
(EPA Method 9012)

X

X

1

X

X

X

X

X

X

1

X

X

X

X

X

X

1

X

X

X

X

X

X

1

X

X

X

X

X

X

1

X

X

X

X

X

X

1

X

X

X

X

X

X

1

X

X

X

X

X

X

1

X

X

X

X

X

X

1

X

X

X

X

X

X

1

X

X

X

X

X

X

Dissolved Oxygen

X

Salinity

X

Turbidity

X

Water
Table

Oxidation Reduction
Potential (ORP)

VOCs
(EPA Method 8260B)

Within the 3rd Avenue ROW,
adjacent 191 3rd Avenue
Block 420, Lot 58, upgradient of
FW-MW-14
the gasometer
Block 420, Lot 58, upgradient of
FW-MW-15
the gasometer
225 Nevin Street
(Thomas Greene Playground)
FW-MW-16
Block 419, Lot 1 [north of the
footprint of the former MGP]
FW-MW-13

Date
Collected

Temperature

X

Number
Number
Samples Samples
Proposed Collected

Specific Conductance

1

Sample Number

Sample Location

pH

Sample I.D.

Analysis (Method1)

Water Quality Measurements

Sample
Zone

Temporary Monnitoring Well Sample
FW-SB-07

FW-SB-11

FW-SB-15

FW-SB-16

Within Degraw Street ROW, to
north/adjacent to 270 Nevins
Street [Block 425, Lot 1]
Inside the 537 Sackett Street
Building [Block 426, Lot 1],
downgradient of the former gas
holder footprint
560 Degraw Street [Block 426,
Lot 17] within the footprint of the
former gas holder
560 Degraw Street [Block 426,
Lot 17] downgradient of the
footprint of the former gas holder

225 Nevin Street
(Thomas Greene PlaygroundFW-SB-20
Pool Area) Block 419, Lot 1,
within the footprint of the former
oil/purge tank footprint
Nevins Street ROW adjacent to
Block 418 Lot 1, downgradient of
FW-SB-29
and to the east of the footprint of
the former MGP site
Inside Building at 191 3rd
Avenue [Block 420, Lot 1] within
FW-SB-33
the footprint of the former gas
holder

GEI Consultants, Inc.
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Table 2
Groundwater Field Sampling Matrix
Fulton Municipal Works Former MGP Site
Remedial Investigation
Brooklyn, New York

SAMPLE SELECTION PROTOCOL:
Collect one groundwater sample at the water
table or installed monitoring well depth.

VOCs
(EPA Method 8260B)

SVOCs
(EPA 8270C)

TAL Metals
(EPA Method 6000/7000)

Herbicides
(EPA Method 8151A)

PCBs/ Pesticides
(EPA 8082)

Total Cyanide
(EPA Method 9012)
X

1

X

X

X

X

X

X

1

X

X

X

X

X

X

1

X

X

X

X

X

X

1

X

X

X

X

X

X

1

X

X

X

X

X

X

1

X

X

X

X

X

X

Dissolved Oxygen

X

Salinity

X

Turbidity

X

Oxidation Reduction
Potential (ORP)

X

Temperature

X

Specific Conductance

1

Sample Number

Sample Location

pH

Sample I.D.

Analysis (Method1)

Water Quality Measurements

Sample
Zone

Number
Number
Samples Samples
Date
Water
Proposed Collected Collected
Table
Prevous New York State Department of Environmental Conservation Monitoring Wells
Degraw Street, adjacent to
FW-MW-1R Gowanus Canal to the northwest
of the Former MGP site
Within the Nevins Street ROW,
downgradient of site
Within the Nevins Street ROW,
FW-MW-3R adjacent to and downgradient of
site
Within the Nevins and Sackett
FW-MW-4R Streets ROWs, south of former
MGP site
Within the Degraw Street ROW,
adjacent to Thomas Greene
FW-MW-5R
Playground upgradient of the
former MGP site
Within the Degraw Street ROW
MW-6
adjacent to Thomas Greene
Playground
MW-2

MW-7

Within the Degraw Street ROW
Degraw Street, adjacent to 537
Sackett Street Block 426, Lot 1

Notes:
VOCs - volatile organic compounds

SVOCs - semivolatile organic compounds
TAL - target analyte list
PCBs - polychlorinated biphenols
1. Chemical analysis test methods specified are from U.S. EPA SW-846 test methods.

2. If elevated cyanide readings are present in a sample, then analysis for cyanide speciation may be completed

GEI Consultants, Inc.
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Table 3
Soil Vapor and Ambient Air Field Sampling Matrix
Fulton Municipal Works Former MGP Site
Remedial Investigation
Brooklyn, New York

Sample I.D.

Sample Location

SAMPLE SELECTION PROTOCOL:
1. Collect one soil vapor sample at the installed soil vapor point depth.
2. Collect indoor air and outdoor air samples from the height of the breathing zone,
approximately 3-5 feet above the ground surface.
Sample Number
Number Samples Proposed Number Samples Collected
Soil Vapor

Date Collected

Analysis (Method)
VOCs (expanded)
(modified TO-15)

FW-SV-01

Inside the 270 Nevins Street
Building [Block 425, Lot 1]

1

X

FW-SV-02

Inside the 270 Nevins Street
Building [Block 425, Lot 1]

1

X

FW-SV-03

Inside the 270 Nevins Street
Building [Block 425, Lot 1]

1

X

FW-SV-04

Inside the 270 Nevins Street
Building [Block 425, Lot 1]

1

X

1

X

1

X

1

X

1

X

1

X

1

X

1

X

1

X

1

X

FW-SV-05
FW-SV-06
FW-SV-07
FW-SV-08
FW-SV-09

FW-SV-10

FW-SV-11
FW-SV-12
FW-SV-13

GEI Consultants, Inc.

Inside 537 Sackett Street
building [Block 426, Lot 1]
Inside 537 Sackett Street
building [Block 426, Lot 1],
Inside 537 Sackett Street
building [Block 426, Lot 1]
560 Sackett Street
[Block 426, Lot 17]
560 Sackett Street
[Block 426, Lot 17]
225 Nevins Street
(Thomas Greene
Playground) Block 419, Lot 1,
adjacent to pool buildings
191 3rd Avenue
[Block 420, Lot 1]
191 3rd Avenue
[Block 420, Lot 1]
191 3rd Avenue
[Block 420, Lot 1]
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Table 3
Soil Vapor and Ambient Air Field Sampling Matrix
Fulton Municipal Works Former MGP Site
Remedial Investigation
Brooklyn, New York

Sample I.D.

Sample Location

SAMPLE SELECTION PROTOCOL:
1. Collect one soil vapor sample at the installed soil vapor point depth.
2. Collect indoor air and outdoor air samples from the height of the breathing zone,
approximately 3-5 feet above the ground surface.
Sample Number
Number Samples Proposed Number Samples Collected
Indoor Air

Date Collected

Analysis (Method)
VOCs (expanded)
(modified TO-15)

FW-IA-01

Inside the 270 Nevins Street
Building [Block 425, Lot 1]

1

X

FW-IA-02

Inside the 270 Nevins Street
Building [Block 425, Lot 1]

1

X

FW-IA-03

Inside the 537 Sackett Street
Building [Block 426, Lot 1]

1

X

FW-IA-04

Inside the 537 Sackett Street
Building [Block 426, Lot 1]

1

X

1

X

1

X

FW-IA-05
FW-IA-06

191 3rd Avenue
[Block 420, Lot 1]
191 3rd Avenue
[Block 420, Lot 1]

Outdoor Air
FW-OA-01

Degraw Street ROW,
adjacent to 270 Nevin Street
+B65 [Block 425, Lot 1]

1

X

FW-OA-02

Degraw Street ROW,
adjacent to 537 Sackett
Street
[Block 426, Lot 1]

1

X

FW-OA-03

Degraw Street ROW and 3rd
Avenue adjacent to 191 3rd
Avenue [Block 420 Lot 1]

1

X

Notes:
VOCs - volatile organic compounds

GEI Consultants, Inc.
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Table 4
Analytical Methods/Quality Assurance Summary Table
Fulton Municipal Works Former MGP Site
Remedial Investigation
Brooklyn, New York

Media

Number of
Primary
Samples

QA/QC Samples
TB

FB

2

DUP

MS/MSD

Total
Number of
Samples

161

12

9

9

9

200

161

0

9

9

9

188

161

0

9

9

9

188

Subsurface
Soil
161

0

9

9

9

188

59

0

3

3

3

68

59

0

3

3

3

68

59

0

3

3

3

68

7

1

1

1

1

11

7

0

1

1

1

10

7

0

1

1

1

10

Surface
Soil
7

0

1

1

1

10

7

0

1

1

1

10

7

0

1

1

1

10

7

0

1

1

1

10

Soil Vapor
13

0

0

1

0

14

6

0

0

1

0

7

3

0

0

1

0

4

Indoor Air

Outdoor Air

GEI Consultants, Inc.

Analytical
Parameters
VOCs

Method
8260B

Cool to 4°C

Preservative

14 days to analysis

Holding Time

SVOCs

8270C

Cool to 4°C

14 days to extraction; 40 days from
extraction to analysis

Container
Wide mouth 2-oz. VOA,
clear glass jar
Wide mouth 8-oz. and 4oz.
1
clear glass jars

TAL Metals

6000/7000 Cool to 4°C

28 days to analysis for mercury;
6 months to analysis for other metals

Wide mouth 8-oz. and 4oz.
1
clear glass jars

Free Cyanide

9013A/
ASTM
Cool to 4° C
Method
D4282-02

14 days

Wide-mouth amber 8-oz.

14 days to extraction; 40 days from
extraction to analysis
7 days to extraction; 40 days from
extraction to analysis
7 days to extraction; 40 days from
extraction to analysis

8151A

Cool to 4°C

8082

Cool to 4°C

Pesticides

8081A

Cool to 4°C

VOCs

8260B

Cool to 4°C

14 days to analysis

SVOCs

8270C

Cool to 4°C

14 days to extraction; 40 days from
extraction to analysis

Wide mouth 8-oz. and 4oz.
1
clear glass jars
Wide mouth 8-oz. and 4oz.
1
clear glass jars
Wide mouth 8-oz. and 4oz.
1
clear glass jars
Wide mouth 2-oz. VOA,
clear glass jar
Wide mouth 8-oz. and 4oz.
1
clear glass jars

Herbicides
PCBs

TAL Metals

6000/7000 Cool to 4°C

28 days to analysis for mercury;
6 months to analysis for other metals

Wide mouth 8-oz. and 4oz.
1
clear glass jars

Free Cyanide

9013A/
ASTM
Cool to 4° C
Method
D4282-02

14 days

Wide mouth 8-oz. and 4oz.
1
clear glass jars

14 days to extraction; 40 days from
extraction to analysis
7 days to extraction; 40 days from
extraction to analysis
7 days to extraction; 40 days from
extraction to analysis

Wide mouth 8-oz. and 4oz.
1
clear glass jars
Wide mouth 8-oz. and 4oz.
1
clear glass jars
Wide mouth 8-oz. and 4oz.
1
clear glass jars

*TO-15
None
Modified

14 Days to analysis

2.7-Liter Summa Canister

*TO-15
None
Modified

14 Days to analysis

6-Liter Summa Canister

*TO-15
None
Modified

14 Days to analysis

6-Liter Summa Canister

Herbicides
PCBs
Pesticides
VOCs
(including
naphthalene)
VOCs
(including
naphthalene)
VOCs
(including
naphthalene)

8151A

Cool to 4°C

8082

Cool to 4°C

8081A

Cool to 4°C

Page 1 of 2

H:\WPROC\Project\KEYSPAN\FultonWilliamsburg080090\Fulton Final RI Plan
Copy of Fulton MGP QAPP-Tables

Table 4
Analytical Methods/Quality Assurance Summary Table
Fulton Municipal Works Former MGP Site
Remedial Investigation
Brooklyn, New York

Media

Number of
Primary
Samples

QA/QC Samples
TB

FB

2

DUP

MS/MSD

Total
Number of
Samples

30

5

2

2

2

41

30

0

2

2

2

36

30

0

2

2

2

36

30

0

2

2

2

36

30

0

2

2

2

36

30

0

2

2

2

36

30

0

2

2

2

36

Analytical
Parameters

8260B

SVOCs

8270C

TAL Metals
Ground
Water

Method

VOCs

Total Cyanide
Herbicides
PCBs
Pesticides

6000/7000
9012
8151A
8082
8081A

Preservative
pH<2 with HCl,
Cool to 4°C

Holding Time

Container

14 days to analysis

(2) 40 mL VOA vials

Cool to 4°C

7 days to extraction; 40 days from
extraction to analysis

(2) 1 L amber glass jar

pH<2 with HNO3;
Cool to 4°C

28 days to analysis for mercury;
6 months to analysis for other metals

(1) 500 mL polyethylene
container

NaOH to
14 days to analysis
pH>12/Cool to 4°C
7 days to extraction; 40 days from
Cool to 4°C
extraction to analysis
7 days to extraction; 40 days from
Cool to 4°C
extraction to analysis
7 days to extraction; 40 days from
Cool to 4°C
extraction to analysis

(1) 500 mL polyethylene
container
(1)-1 L amber glass jar
(1)-1 L amber glass jar
1)-1 L amber glass jar

1

: SVOC, TAL metals, herbicides, pesticides and PCBs will be collected from the (1)- 8 oz jar and the (1)- 4 oz jar
: Soil field blanks will include bottles listed in groundwater section of the table.
VOCs - volatile organic compounds
SVOCs - semivolatile organic compounds
TAL - target analyte list
PCBs - polychlorinated biphenols
* Expanded TO-15 list shown on Table 7
°C- Degrees Celsius
L - Liter
oz. - ounce
mL - Milliliter
HNO3 - Nitric acid
HCl - Hydrochloric Acid
NAOH-Sodium Hydroxide

2

GEI Consultants, Inc.
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Table 5
Quantitation Limits for Soils
Fulton Municipal Works Former MGP Site
Remedial Investigation
Brooklyn, New York

Reporting
Method
Detection
Detection
Limit
Limit
Units
Surface/Subsurface Soil
Metals by EPA Method 6000/7000 series
Aluminum
258
20
mg/Kg
Antimony
11.7
1.14
mg/Kg
Arsenic
8
1.22
mg/Kg
Barium
2
0.18
mg/Kg
Beryllium
2
0.5
mg/Kg
Cadmium
3
1
mg/Kg
Calcium
85
11.6
mg/Kg
Chromium
3
0.34
mg/Kg
Cobalt
2
0.42
mg/Kg
Copper
5
0.8
mg/Kg
Iron
145
10.2
mg/Kg
Lead
9
0.76
mg/Kg
Magnesium
35
9.2
mg/Kg
Manganese
2.5
0.64
mg/Kg
Mercury
0.05
0.02
mg/Kg
Nickel
6.25
0.44
mg/Kg
Potassium
200
40
mg/Kg
Selenium
16
1.6
mg/Kg
Silver
3
0.32
mg/Kg
Sodium
94
20
mg/Kg
Thallium
20
4.17
mg/Kg
Vanadium
4
0.36
mg/Kg
Zinc
20
3.8
mg/Kg
Semivolatile Organic Compounds (SVOCs) by EPA Method 8270C
1,2,4-Trichlorobenzene
333
55.96
ug/Kg
1,2-Dichlorobenzene
333
56.43
ug/Kg
1,2-Diphenylhydrazine
333
32.86
ug/Kg
1,3-Dichlorobenzene
333
50.49
ug/Kg
1,4-Dichlorobenzene
333
52.75
ug/Kg
2,2-oxybis (1-chloropropane)
333
47.18
ug/Kg
2,4,5-Trichlorophenol
1667
120.96
ug/Kg
2,4,6-Trichlorophenol
333
85.18
ug/Kg
2,4-Dichlorophenol
333
108.95
ug/Kg
2,4-Dimethylphenol
333
172.3
ug/Kg
2,4-Dinitrophenol
1667
114.87
ug/Kg
2,4-Dinitrotoluene
333
60.09
ug/Kg
2,6-Dinitrotoluene
333
60.57
ug/Kg
2-Chloronaphthalene
333
48.46
ug/Kg
2-Chlorophenol
333
86.27
ug/Kg
2-Methylnaphthalene
333
52.92
ug/Kg
2-Methylphenol
333
89.03
ug/Kg
2-Nitroaniline
1667
42.32
ug/Kg
2-Nitrophenol
333
115.71
ug/Kg
3,3-Dichlorobenzidine
667
88.96
ug/Kg
3-Nitroaniline
1667
68.54
ug/Kg
4,6-Dinitro-2-methylphenol
1667
239.28
ug/Kg
4-Bromophenyl phenyl ether
333
51.16
ug/Kg
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Table 5
Quantitation Limits for Soils
Fulton Municipal Works Former MGP Site
Remedial Investigation
Brooklyn, New York

Reporting
Method
Detection
Detection
Limit
Limit
Units
Surface/Subsurface Soil
Semivolatile Organic Compounds (SVOCs) by EPA Method 8270C (Continued)
4-Chloro-3-methylphenol
333
112.76
ug/Kg
4-Chloroaniline
333
107.34
ug/Kg
4-Chlorophenyl phenyl ether
333
45.74
ug/Kg
4-Methylphenol
333
179.39
ug/Kg
4-Nitroaniline
667
48.17
ug/Kg
4-Nitrophenol
1667
141.69
ug/Kg
Acenaphthene
333
55.32
ug/Kg
Acenaphthylene
333
40.59
ug/Kg
Aniline
333
73.83
ug/Kg
Anthracene
333
54.55
ug/Kg
Benzidine
3333
1134.9
ug/Kg
Benzo(a)anthracene
333
45.31
ug/Kg
Benzo(a)pyrene
333
41.16
ug/Kg
Benzo(b)fluoranthene
333
93.11
ug/Kg
Benzo(ghi)perylene
333
36.99
ug/Kg
Benzo(k)fluoranthene
333
37.12
ug/Kg
Benzoic acid
1667
90.33
ug/Kg
Benzyl alcohol
333
62.93
ug/Kg
Bis(2-chloroethoxy)methane
333
57.03
ug/Kg
Bis(2-chloroethyl)ether
333
44.86
ug/Kg
Bis(2-ethylhexyl)phthalate
333
44.37
ug/Kg
Butyl benzyl phthalate
333
43.04
ug/Kg
Carbazole
333
48.63
ug/Kg
Chrysene
333
41.6
ug/Kg
Dibenzo(a,h)anthracene
333
36.71
ug/Kg
Dibenzofuran
333
52.67
ug/Kg
Diethyl phthalate
333
48.88
ug/Kg
Dimethyl phthalate
333
51.27
ug/Kg
Di-n-butyl phthalate
333
43.98
ug/Kg
Di-n-octyl phthalate
333
34.97
ug/Kg
Fluoranthene
333
41.87
ug/Kg
Fluorene
333
43.39
ug/Kg
Hexachlorobenzene
333
48.52
ug/Kg
Hexachlorobutadiene
333
67.85
ug/Kg
Hexachlorocyclopentadiene
333
247.96
ug/Kg
Hexachloroethane
333
59.22
ug/Kg
Indeno(1,2,3-cd)pyrene
333
33.74
ug/Kg
Isophorone
333
60.02
ug/Kg
Naphthalene
333
56.66
ug/Kg
Nitrobenzene
333
40.4
ug/Kg
n-Nitrosodimethylamine
333
48.87
ug/Kg
n-Nitroso-di-n-propylamine
333
44.63
ug/Kg
n-Nitrosodiphenylamine
333
49.76
ug/Kg
Pentachlorophenol
1667
287.85
ug/Kg
Phenanthrene
333
38.58
ug/Kg
Phenol
333
96.98
ug/Kg
Pyrene
333
45.56
ug/Kg
Pyridine
667
39.9
ug/Kg
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Table 5
Quantitation Limits for Soils
Fulton Municipal Works Former MGP Site
Remedial Investigation
Brooklyn, New York

Reporting
Method
Detection
Detection
Limit
Limit
Units
Surface/Subsurface Soil
Volatile Organic Compounds (VOCs) by EPA Method 8260B
1,1,1-Trichloroethane
5
0.84
ug/Kg
1,1,2,2-Tetrachloroethane
5
1.21
ug/Kg
1,1,2-Trichloroethane
5
1.04
ug/Kg
1,1-Dichloroethane
5
0.81
ug/Kg
1,1-Dichloroethene
5
1.09
ug/Kg
1,2,3-Trichloropropane
5
1.62
ug/Kg
1,2,4-Trichlorobenzene
5
0.61
ug/Kg
1,2-Dichloroethane
5
0.99
ug/Kg
1,2-Dichloropropane
5
1.06
ug/Kg
2-Butanone (MEK)
10
1.78
ug/Kg
2-Chloroethylvinylether
5
1.37
ug/Kg
2-Hexanone
10
2.53
ug/Kg
4-Methyl-2-pentanone (MIBK)
5
1.18
ug/Kg
Acetone
20
3.15
ug/Kg
Acrolein
20
3.1
ug/Kg
Acrylonitrile
5
1.19
ug/Kg
Benzene
5
0.86
ug/Kg
Bromodichloromethane
5
0.84
ug/Kg
Bromoform
5
0.99
ug/Kg
Bromomethane
5
0.82
ug/Kg
Carbon disulfide
5
0.61
ug/Kg
Carbon tetrachloride
5
0.78
ug/Kg
Chlorobenzene
5
0.79
ug/Kg
Chloroethane
5
1.89
ug/Kg
Chloroform
5
0.53
ug/Kg
Chloromethane
5
0.9
ug/Kg
cis-1,2-Dichloroethene
5
1.04
ug/Kg
cis-1,3-Dichloropropene
5
0.78
ug/Kg
Dibromochloromethane
5
0.41
ug/Kg
Dichlorodifluoromethane
5
1.25
ug/Kg
Ethylbenzene
5
0.79
ug/Kg
Isopropyl ether
5
0.44
ug/Kg
Methylene chloride
20
2.21
ug/Kg
Methyl-tert-butyl-ether (MTBE)
5
0.93
ug/Kg
Styrene
5
1.06
ug/Kg
tert-Butyl alcohol
20
4.69
ug/Kg
Tetrachloroethene
5
0.7
ug/Kg
Toluene
5
0.84
ug/Kg
trans-1,2-Dichloroethene
5
0.58
ug/Kg
trans-1,3-Dichloropropene
5
0.92
ug/Kg
Trichloroethene
5
0.68
ug/Kg
Trichlorofluoromethane
5
0.6
ug/Kg
Trichlorotrifluoroethane
5
0.63
ug/Kg
Vinyl acetate
10
2.7
ug/Kg
Vinyl chloride
5
0.87
ug/Kg
Xylenes (total)
5
1.96
ug/Kg
Herbicides by EPA Method 8151A
2,4-D
80
20.64
ug/Kg
2,4,5-TP (Silvex)
20
5.042
ug/Kg
2,4,5-T
20
5.149
ug/Kg
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Table 5
Quantitation Limits for Soils
Fulton Municipal Works Former MGP Site
Remedial Investigation
Brooklyn, New York

Reporting
Method
Detection
Detection
Limit
Limit
Surface/Subsurface Soil
Pesticides by EPA Method 8082A
4,4'-DDD
3.3
0.381
4,4'-DDE
3.3
0.434
4,4'-DDT
3.3
0.309
Aldrin
2
0.356
alpha-BHC
1.7
0.275
alpha-Chlordane
1.7
0.11
beta-BHC
1.7
0.269
delta-BHC
1.7
0.103
Dieldrin
3.3
0.321
Endosulfan I
1.7
0.147
Endosulfan II
3.3
0.17
Endosulfan sulfate
3.3
0.173
Endrin
5
0.89
Endrin aldehyde
3.3
0.323
Endrin ketone
3.3
0.144
gamma-BHC (Lindane)
1.7
0.152
gamma-Chlordane
1.7
0.091
Heptachlor
1.7
0.15
Heptachlor epoxide
1.7
0.114
Methoxychlor
17
2.11
Toxaphene
67
4.833
PCBs by EPA Method 8082A
Aroclor 1016
17
2.808
Aroclor 1221
33
1.533
Aroclor 1232
17
1.859
Aroclor 1242
17
2.989
Aroclor 1248
17
2.69
Aroclor 1254
17
1.215
Aroclor 1260
17
3.988
Free Cyanide by EPA Method 9013/ ASTM D4282-02
Cyanide
TBD
TBD

GEI Consultants, Inc.
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Units

ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
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Table 6
Quantitation Limits for Groundwater
Fulton Municipal Works Former MGP Site
Remedial Investigation
Brooklyn, New York

Reporting Detection
Method Detection
Limit
Limit
Metals by EPA Method 6000/7000 series
Aluminum
500
92
Antimony
20
5.4
Arsenic
40
3.9
Barium
5
0.74
Beryllium
5
0.54
Cadmium
10
1.1
Calcium
300
56
Chromium
10
1.3
Cobalt
10
1.8
Copper
10
4.3
Iron
100
54
Lead
10
3
Magnesium
100
26
Manganese
15
6.9
Mercury
0.4
0.07
Nickel
10
1.9
Potassium
400
191
Selenium
30
5
Silver
6
1.1
Sodium
400
98
Thallium
40
10
Vanadium
6
1.5
Zinc
50
11
Semivolatile Organic Compounds (SVOCs) by EPA Method 8270C
1,2,4-Trichlorobenzene
10
0.68
1,2-Dichlorobenzene
10
0.74
1,2-Diphenylhydrazine
10
0.84
1,3-Dichlorobenzene
10
0.68
1,4-Dichlorobenzene
10
0.46
2,2-oxybis (1-chloropropane)
10
0.62
2,4,5-Trichlorophenol
50
0.78
2,4,6-Trichlorophenol
10
0.79
2,4-Dichlorophenol
10
0.84
2,4-Dimethylphenol
10
0.73
2,4-Dinitrophenol
50
5.13
2,4-Dinitrotoluene
10
0.8
2,6-Dinitrotoluene
10
0.59
2-Chloronaphthalene
10
0.73
2-Chlorophenol
10
0.6
2-Methylnaphthalene
10
0.64
2-Methylphenol
10
0.59
2-Nitroaniline
50
1.12
2-Nitrophenol
10
0.75
3,3-Dichlorobenzidine
10
0.98
3-Nitroaniline
50
0.67
4,6-Dinitro-2-methylphenol
50
4.24
4-Bromophenyl phenyl ether
10
0.91
4-Chloro-3-methylphenol
10
0.51
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Units
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
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Table 6
Quantitation Limits for Groundwater
Fulton Municipal Works Former MGP Site
Remedial Investigation
Brooklyn, New York

Reporting Detection
Method Detection
Limit
Limit
Units
Semivolatile Organic Compounds (SVOCs) by EPA Method 8270C (Continued)
4-Chloroaniline
10
0.43
ug/L
4-Chlorophenyl phenyl ether
10
0.82
ug/L
4-Methylphenol
10
0.33
ug/L
4-Nitroaniline
20
1.05
ug/L
4-Nitrophenol
50
1.85
ug/L
Acenaphthene
10
0.8
ug/L
Acenaphthylene
10
0.75
ug/L
Aniline
10
0.63
ug/L
Anthracene
10
0.99
ug/L
Benzidine
100
2.15
ug/L
Benzo(a)anthracene
10
1.19
ug/L
Benzo(a)pyrene
10
1.08
ug/L
Benzo(b)fluoranthene
10
1.54
ug/L
Benzo(ghi)perylene
10
1.04
ug/L
Benzo(k)fluoranthene
10
0.91
ug/L
Benzoic acid
50
5.88
ug/L
Benzyl alcohol
10
0.99
ug/L
Bis(2-chloroethoxy)methane
10
0.87
ug/L
Bis(2-chloroethyl)ether
10
0.87
ug/L
Bis(2-ethylhexyl)phthalate
10
1.31
ug/L
Butyl benzyl phthalate
10
0.96
ug/L
Carbazole
10
1.11
ug/L
Chrysene
10
0.97
ug/L
Dibenzo(a,h)anthracene
10
1.34
ug/L
Dibenzofuran
10
0.82
ug/L
Diethyl phthalate
10
0.82
ug/L
Dimethyl phthalate
10
0.63
ug/L
Di-n-butyl phthalate
10
1.14
ug/L
Di-n-octyl phthalate
10
1.3
ug/L
Fluoranthene
10
1.08
ug/L
Fluorene
10
0.77
ug/L
Hexachlorobenzene
10
1.07
ug/L
Hexachlorobutadiene
10
0.84
ug/L
Hexachlorocyclopentadiene
10
2.21
ug/L
Hexachloroethane
10
1.06
ug/L
Indeno(1,2,3-cd)pyrene
10
1.17
ug/L
Isophorone
10
0.66
ug/L
Naphthalene
10
0.66
ug/L
Nitrobenzene
10
0.79
ug/L
n-Nitroso-di-n-propylamine
10
0.7
ug/L
n-Nitrosodiphenylamine
10
1.08
ug/L
n-Nitrosomethylethylamine
10
0.5
ug/L
Pentachlorophenol
50
5.04
ug/L
Phenanthrene
10
0.66
ug/L
Phenol
10
0.35
ug/L
Pyrene
10
1.01
ug/L
Pyridine
20
2.31
ug/L
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Table 6
Quantitation Limits for Groundwater
Fulton Municipal Works Former MGP Site
Remedial Investigation
Brooklyn, New York

Reporting Detection
Method Detection
Limit
Limit
Volatile Organic Compounds (VOCs) by EPA Method 8260B
1,1,1-Trichloroethane
5
0.4
1,1,2,2-Tetrachloroethane
5
0.4
1,1,2-Trichloroethane
5
0.6
1,1-Dichloroethane
5
0.6
1,1-Dichloroethene
5
0.7
1,2,3-Trichloropropane
5
1.1
1,2,4-Trichlorobenzene
5
0.9
1,2-Dichloroethane
5
0.6
1,2-Dichloropropane
5
0.9
1,3-Dichloropropane
5
0.4
2-Butanone (MEK)
5
1.2
2-Chloroethylvinylether
5
0.6
2-Hexanone
5
0.8
4-Methyl-2-pentanone (MIBK
5
0.7
Acetone
5
1.4
Acrolein
10
7.8
Acrylonitrile
5
1.6
Benzene
5
0.4
Bromodichloromethane
5
0.4
Bromoform
5
0.8
Bromomethane
5
1.2
Carbon disulfide
5
0.9
Carbon tetrachloride
5
1
Chlorobenzene
5
0.4
Chloroethane
5
0.8
Chloroform
5
0.7
Chloromethane
5
0.5
cis-1,2-Dichloroethene
5
0.6
cis-1,3-Dichloropropene
5
0.5
Dibromochloromethane
5
0.5
Dichlorodifluoromethane
5
0.6
Ethylbenzene
5
1
Isopropyl ether
5
N/A
Methylene chloride
5
0.4
Methyl-tert-butyl-ether (MTBE
5
0.3
Styrene
5
0.5
Tetrachloroethene
5
0.5
Toluene
5
0.3
trans-1,2-Dichloroethene
5
0.5
trans-1,3-Dichloropropene
5
0.3
Trichloroethene
5
0.7
Trichlorofluoromethane
5
0.6
Trichlorotrifluoroethane
5
0.5
Vinyl acetate
5
0.2
Vinyl chloride
5
0.8
Xylenes (total)
5
1
Herbicides by EPA Method 8151A
2,4-D
4
0.435
2,4,5-TP (Silvex)
1
0.0934
2,4,5-T
1
0.0938
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Units
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
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Table 6
Quantitation Limits for Groundwater
Fulton Municipal Works Former MGP Site
Remedial Investigation
Brooklyn, New York

4,4'-DDD
4,4'-DDE
4,4'-DDT
Aldrin
alpha-BHC
alpha-Chlordane
beta-BHC
delta-BHC
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan sulfate
Endrin
Endrin aldehyde
Endrin ketone
gamma-BHC (Lindane)
gamma-Chlordane
Heptachlor
Heptachlor epoxide
Methoxychlor
Toxaphene
Cyanide, Total

GEI Consultants, Inc.

Reporting Detection
Method Detection
Limit
Limit
Pesticides by EPA Method 8082A
0.15
0.014
0.1
0.009
0.1
0.01
0.05
0.006
0.05
0.011
0.05
0.006
0.05
0.013
0.05
0.002
0.1
0.006
0.05
0.004
0.1
0.012
0.1
0.014
0.1
0.025
0.1
0.0282
0.1
0.0162
0.05
0.005
0.05
0.006
0.05
0.008
0.05
0.006
0.5
0.041
2.5
0.215
Total Cyanide by EPA Method 9012A
10
1

Page 4 of 4
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ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
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Table 7
Quantitation Limits for Soil Vapor and Ambient Air
Fulton Municipal Works Former MGP Site
Remedial Investigation
Brooklyn, New York

Compound
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,3-Trimethylbenzene
1,2,4,5-Tetramethylbenzene
1,2,4-Trichlorobenzene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Butadiene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,4-Dioxane
1-Methylnaphthalene
2,2,4-Trimethylpentane
2-Butanone
2-Chlorotoluene
2-Ethylthiophene
2-Hexanone
2-Methylnaphthalene
2-Methylthiophene
3-Chloropropene
3-Methylthiophene
4-Ethyl toluene
4-Methyl-2-pentanone
Acetaldehyde
Acetone
Acrolein
Benzene
Benzothiophene
Bromodichloromethane
Bromoform
Bromomethane
Butane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane

GEI Consultants, Inc.

a

C

Reporting Limit (ppbv)
0.20
0.20
0.20
0.20
0.20
0.20
2.5
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
1.0
0.20
0.20
0.20
0.20
0.20
2.5
0.20
0.20
0.20
0.20
0.20
1.0
1.0
0.20
0.20
2.5
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
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3 d

Reporting Limit (ug/m )
1.1
1.4
1.1
0.81
0.79
0.98
14
1.5
0.98
1.5
1.2
0.81
0.92
0.98
0.44
1.2
1.2
0.72
5.8
0.93
0.59
1.0
0.92
0.82
14
0.80
0.63
0.80
0.98
0.82
1.8
2.4
0.46
0.64
14
1.3
2.1
0.78
0.48
0.62
1.3
0.92
0.53
0.98
0.41
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Table 7
Quantitation Limits for Soil Vapor and Ambient Air
Fulton Municipal Works Former MGP Site
Remedial Investigation
Brooklyn, New York

Compound
cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Cyclohexane
Decane
Dibromochloromethane
Dichlorodifluoromethane
Dodecane
Ethanol
Ethylbenzene
Freon-113
Freon-114
Heptane
Hexachlorobutadiene
Hexane
Indan
Indene
Isopropyl Alcohol
Methylene chloride
MTBE
Naphthalene
Nonane
Octane
o-Xylene
p+m-Xylene
Pentane
Styrene
Tertiary butyl Alcohol
Tetrachloroethene
Thiophene
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Undecane
Vinyl bromide
Vinyl chloride

a

C

3 d

Reporting Limit (ppbv)

Reporting Limit (ug/m )

0.20
0.20
0.20
0.20
0.20
0.20
0.20
1.0
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.40
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20

0.79
0.91
0.69
1.2
1.7
0.99
1.4
1.9
0.87
1.5
1.4
0.82
2.1
0.70
0.97
0.95
0.49
0.69
0.72
1.0
1.0
0.93
0.87
1.7
0.59
0.85
0.61
1.4
0.69
0.75
0.79
0.91
1.1
1.1
1.3
0.87
0.51

Notes:
a. Actual reporting limits of field samples may be higher due to sample dilution by the
laboratory to quantify compounds at elevated concentrations. (see note b)
b. The laboratory must notify KeySpan prior to sample dilution.
c. ppbv = part per billion by volume
d. ug/m 3 = microgram per cubic meter

GEI Consultants, Inc.

Page 2 of 2
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Table 8
Soil Cleanup Objectives
Fulton Municipal Works Former MGP Site
Remedial Investigation
Brooklyn, New York

Analytes
Acetone
Benzene
Butanone, 2Butylbenzene, nButylbenzene, tertButylbenzene,secCarbon tetrachloride
Chlorobenzene
Chloroform
Dichlorobenzene,1,2Dichlorobenzene,1,3Dichlorobenzene,1,4Dichloroethane,1,1Dichloroethane,1,2Dichloroethene, cis-1,2Dichloroethene,1,1Dioxane,1,4Ethylbenzene
Methyl tert-butyl ether
Methylene chloride
Naphthalene
Propylbenzene, nTetrachloroethene
Toluene
Trans-1,2-dichloroethene
Trichloroethane, 1,1,1Trichloroethene
Trimethylbenzene, 1,2,4Trimethylbenzene, 1,3,5Vinyl chloride
Xylene, total

GEI Consultants, Inc.

Unrestricted Use Residential Use
(ppm)
(ppm)
0.05
0.06
0.12
12
5.9
11
0.76
1.1
0.37
1.1
2.4
1.8
0.27
0.02
0.25
0.33
0.1
1
0.93
0.05
12
3.9
1.3
0.7
0.19
0.68
0.47
3.6
8.4
0.02
0.26

100
2.9
100
100
100
100
1.4
100
10
100
17
9.8
19
2.3
59
100
9.8
30
62
51
100
100
5.5
100
100
100
10
47
47
0.21
100

RestrictedRestricted-Residential
Commercial Use
Use (ppm)
(ppm)
Volatile Organic Compounds
100
500
4.8
44
100
500
100
500
100
500
100
500
2.4
22
100
500
49
350
100
500
49
280
13
130
26
240
3.1
30
100
500
100
500
13
130
41
390
100
500
100
500
100
500
100
500
19
150
100
500
100
500
100
500
21
200
52
190
52
190
0.9
13
100
500

Page 1 of 3

Restricted- Protection of
Industrial Use Groundwater
(ppm)
(ppm)
1,000
89
1,000
1,000
1,000
1,000
44
1,000
700
1,000
560
250
480
60
1,000
1,000
250
780
1,000
1,000
1,000
1,000
300
1,000
1,000
1,000
400
380
380
27
1,000

0.05
0.06
0.12
12
5.9
11
0.76
1.1
0.37
1.1
2.4
1.8
0.27
0.02
0.25
0.33
0.1
1
0.93
0.05
12
3.9
1.3
0.7
0.19
0.68
0.47
3.6
8.4
0.02
1.6

Protection of
Ecological
Resources (ppm)
2.2
70
100
NE
NE
NE
NE
40
12
NE
NE
20
NE
10
NE
NE
0.1
NE
NE
12
NE
NE
2
36
NE
NE
2
NE
NE
NE
0.26
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Table 8
Soil Cleanup Objectives
Fulton Municipal Works Former MGP Site
Remedial Investigation
Brooklyn, New York

Analytes
Acenaphthene
Acenaphthylene
Anthracene
Benz[a]anthracene
Benzo[a]pyrene
Benzo[b]fluoranthene
Benzo[g,h,i]perylene
Benzo[k]fluoranthene
Chrysene
Dibenz[a,h]anthracene
Dibenzofuran
Fluoranthene
Fluorene
Hexachlorobenzene
Indeno[1,2,3-cd]pyrene
Methylphenol, 4Cresol, m (methylphenol, 3-)
Methylphenol,2Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Aldrin
Alpha-bhc
Alpha-chlordane
Beta-BHC
DDD,4,4DDE,4,4DDT,4,4Delta-BHC
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan sulfate
Endrin
Gamma-BHC
Heptachlor
Silvex

GEI Consultants, Inc.

Unrestricted Use Residential Use
(ppm)
(ppm)
20
100
100
1
1
1
100
0.8
1
0.33
7
100
30
0.33
0.5
0.33
0.33
0.33
0.8
100
0.33
100

100
100
100
1
1
1
100
1
1
0.33
14
100
100
0.33
0.5
34
100
100
2.4
100
100
100

0.005
0.02
0.094
0.036
0.0033
0.0033
0.0033
0.04
0.005
2.4
2.4
2.4
0.014
0.1
0.042
3.8

0.019
0.097
0.91
0.072
2.6
1.8
1.7
100
0.039
4.8
4.8
4.8
2.2
0.28
0.42
58

RestrictedRestricted-Residential
Commercial Use
Use (ppm)
(ppm)
Semi-Volatile Organic Compounds
100
500
100
500
100
500
1
5.6
1
1
1
5.6
100
500
3.9
56
3.9
56
0.33
0.56
59
350
100
500
100
500
1.2
6
0.5
5.6
100
500
100
500
100
500
6.7
6.7
100
500
100
500
100
500
Pesticides
0.097
0.68
0.48
3.4
4.2
24
0.36
3
13
92
8.9
62
7.9
47
100
500
0.2
1.4
24
200
24
200
24
200
11
89
1.3
9.2
2.1
15
100
500
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Restricted- Protection of
Industrial Use Groundwater
(ppm)
(ppm)

Protection of
Ecological
Resources (ppm)

1,000
1,000
1,000
11
1.1
11
1,000
110
110
1.1
1,000
1,000
1,000
12
11
1,000
1,000
1,000
55
1,000
1,000
1,000

98
107
1,000
1
22
1.7
1,000
1.7
1
1,000
210
1,000
386
3.2
8.2
0.33
0.33
0.33
0.8
1,000
0.33
1,000

20
NE
NE
NE
2.6
NE
NE
NE
NE
NE
NE
NE
30
NE
NE
NE
NE
NE
0.8
NE
30
NE

1.4
6.8
47
14
180
120
94
1,000
2.8
920
920
920
410
23
29
1,000

0.19
0.02
2.9
0.09
14
17
136
0.25
0.1
102
102
1,000
0.06
0.1
0.38
3.8

0.14
0.04
1.3
0.6
0.0033
0.0033
0.0033
0.04
0.006
NE
NE
NE
0.014
6
0.14
NE
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Table 8
Soil Cleanup Objectives
Fulton Municipal Works Former MGP Site
Remedial Investigation
Brooklyn, New York

Analytes
Total PCBs
Arsenic
Barium
Beryllium
Cadmium
Chromium (VI)
Chromium (III)
Copper
Lead
Manganese
Mercury
Nickel
Selenium
Silver
Zinc
Cyanide

GEI Consultants, Inc.

Unrestricted Use Residential Use
(ppm)
(ppm)
0.1

1

13
350
7.2
2.5
1
30
50
63
1600
0.18
30
3.9
2
109

16
350
14
2.5
22
36
270
400
2000
0.81
140
36
36
2200

27

27

RestrictedRestricted-Residential
Commercial Use
Use (ppm)
(ppm)
Polychlorinated Biphenyls (PCBs)
1
1
Total Metals
16
16
400
400
72
590
4.3
9.3
110
400
180
1500
270
270
400
1000
2,000
10,000
0.81
2.8
310
310
180
1500
180
1500
10,000
10,000
Cyanide
27
27
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Restricted- Protection of
Industrial Use Groundwater
(ppm)
(ppm)

Protection of
Ecological
Resources (ppm)

25

3.2

1

16
10,000
2700
60
800
6800
10,000
3900
10,000
5.7
10,000
6800
6800
10,000

16
820
47
7.5
19
1720
450
2,000
0.73
130
4
8.3
2480

13
433
10
4
1
41
50
63
1600
0.18
30
3.9
2
109

10,000

40

NE
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Addendum to March 2008 Quality Assurance Project Plan
The following describes revisions/additions to the site specific Quality Assurance Project
Plan (QAPP) prepared by GEI Consultants for the Fulton Municipal Works Manufactured
Gas Plant Site in Brooklyn, New York.
Revisions to Section 9 - Data Reduction, Validation, and Reporting
Insert Section 9.4 – Environmental Data Reporting and add the following text:
“Environmental analytical data will be submitted to DEC electronically for use in the
Environmental Information Management System. Consistent with the procedures outlined
by DEC in the Electronic Data Deliverable Manual dated April 2013, the analytical
laboratory will produce properly formatted electronic data deliverables (EDDs). Upon
receipt, the format of the EDDs will be checked using the Equis Data Processor (EDP)
created by EarthSoft. After addressing any errors and completing the Final Checklist for
Submission of EDDs, the data will be submitted electronically to DEC using the EDP
software.”
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1. Purpose

1.1

Introduction

GEI Consultants, Inc. (GEI) has prepared this Field Sampling Plan (FSP) to address the PreDesign Investigation (PDI) of the Fulton Municipal Works (Fulton) Former Manufactured
Gas Plant (MGP) site located on multiple parcels located along Degraw and Sackett Streets
and 3rd Avenue and the Gowanus Canal in the Gowanus neighborhood in Brooklyn, New
York. This FSP is a companion document to the Fulton Municipal Works Former MGP
Final Interim Remedial Measure (IRM) Pre-Design Investigation Work Plan dated March
2012 (Final PDI Work Plan) that was prepared by National Grid. The project location is
shown in Figure 1 of the Final PDI Work Plan. Proposed sample locations are summarized
in Figure 3 of the Final PDI Work Plan. The FSP was prepared to provide the applicable
procedures for collecting, transporting, and logging analytical samples during the Fulton
Municipal Works MGP PDI.
A Quality Assurance Project Plan (QAPP) dated March 2012 has been prepared under a
separate cover. The QAPP details the project data objectives and quality assurance/quality
control (QA/QC) measures that will be implemented during the implementation of the Final
PDI Work Plan.
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2. General Field Procedures

2.1

Utility Clearance Procedure

Underground utilities, including electric, telephone, cable television, sewers, water, natural
gas, etc., will be identified by owners/operators prior to any intrusive activity. National Grid
will provide underground utility locations on National Grid property, if necessary. The
drilling contractor will place a call to the New York City/ Long Island One Call Center (1800-272-4480) at least two, but not more than 10 days, prior to the commencement of work
activities. The New York City and Long Island One Call Center is open 24 hours a day, 7
days a week. The drilling and excavation contractors will make note of ticket reference
number and names of the utility operators that will be notified by the New York City and
Long Island One Call Center. Public and privately owned utilities will be located by
responsible agencies at least 48 hours prior to field activities. The contractor will check that
each notified operator has either marked the work site or given an “all clear” prior to
commencing work. Other potential on-site hazards such as sharp objects, known subsurface
structures, overhead power lines, and building hazards will be identified during the site
reconnaissance visit.
If intrusive activity occurs on private property, then a private mark out company will be
contracted to identify any subsurface utilities or obstructions prior to sample collection. As a
precaution, the first 5 feet or 1 foot below the nearest identified utility of the boring location
will be cleared using hand tools, vacuum excavation, or non-intrusive methods.
References
1. Field Sampling Plan For Site Investigations At Manufactured Gas Plants, KeySpan
Corporation, March 2004.
2. New York City One Call Center & Long Island internet web page online
http://www.nycli1calldsi.com accessed on March 5, 2007.

2.2

Field Notebook Procedure

Objective
The field notebook is intended to serve as a record of significant field activities performed or
observed during the project. The field notebook will serve as a factual basis for preparing
field observation reports, if required, and reports to clients and regulatory agencies.
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Procedure
1. Use a separate all-weather bound notebook for each site/location/project number.
2. Write neatly using black or blue waterproof pen (or note if field conditions [i.e., cold
or wet weather] require use of pencil).
3. Write the project name, project number, and book number (i.e., 1 of 3) on the front
cover. On the inside cover, identify the project name, project number, and “Return
Book To:” the office address of the Project Manager (PM).
4. Number all of the pages of the field book starting with the first entry.
5. Record activities as they occur.
6. Neatly cross out mistakes using a single line and initial them. Erasures are not
permitted. If an error is made on an accountable document assigned to one
individual, that individual will make all corrections. The person who made the entry
will correct any subsequent error discovered on an accountable document. All
subsequent corrections will be initialed and dated.
7. Sign or initial and date the bottom of every page with an entry. Cross out unused
portions of a page.
8. Record the following information upon each arrival at the site:
a. Date/time/weather/project number
b. Consultant personnel
c. Purpose of visit/daily objectives
9. Record conversations with: [Recommendation - If possible, record telephone
numbers of individual contacts for the site in the field notebook.]
a. Contractors
b. Clients
c. Visitors (include complete names, titles, and affiliations whenever possible).
d. Consultant office staff
e. Landowners (site or abutters)
f. Note time of arrival and departure of individuals visiting the site.
10. Examples of the field information to be recorded include time of occurrences.
a. General site work activities
b. Subcontractor progress
c. Type and quantity of monitoring well construction materials used
d. Use of field data sheets or electronic logging equipment (i.e., boring logs,
monitoring well sampling logs, etc.)
e. Ambient air monitoring data
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f.
g.
h.
i.
j.
k.
l.
m.
n.
o.

p.
q.
r.
s.

Locations and descriptions of sampling points
Sample media (soil, sediment, groundwater, etc.)
Sample collection method
Number and volume of sample(s) collected and sample bottle preservatives
used
Sample identification number (s) and date and time of sample collection
Approximate volume of groundwater removed before sampling
Field observations
Any field observations made such as pH, temperature, turbidity, conductivity,
water level, etc.
References for all maps and photographs of the sampling site(s)
Information pertaining to sample documentation such as; bottle lot numbers/
dates and method of sample shipments/chain-of custody record numbers and
overnight shipping air bill numbers.
Surveying data (including sketches with north arrows)
Changes in weather
Rationale for critical field decisions
Recommendations made to the client representative and PM.

11. Record the following information upon departure.
a. Include a site sketch or representative site photograph of conditions at the end
of the day, if required.
b. Time
c. Summarize work completed/work remaining
d. Place a diagonal line though and sign portions of pages not used or skipped.
Precautions





Only record facts.
Do not fail to record an observation because it does not appear to be relevant at that
time.
Identify conditions or events that could affect/impede your ability to observe
conditions.
Do not use spiral notebooks because pages can be easily removed.

References
1. ASFE Model Daily Field Report (1991), ASFE, Inc.
2. Field Sampling Plan For Site Investigations At Manufactured Gas Plants, KeySpan
Corporation, March 2004.
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2.3

Daily Activity Report Procedure

Objective
A daily activity report will be generated daily from the field database or field notebook to
summarize the activities, observations, and decisions made during the day’s fieldwork.
Procedure
At the completion of the day’s fieldwork, all pertinent field observations will be recorded in
the site database, computer electronic form or on a hard copy paper form. If the electronic
database is used, the database will generate the daily activity report that includes all samples
collected and submitted to the laboratory for analysis. A daily activity report form is located
in Appendix A. This report must be completed at the end of the workday. The daily activity
report will be forwarded to the PM and site manager once completed. Field reports will be
maintained at the site electronically and/or in hard copy form.
Contents of the report should include, at a minimum, the following information:
1. Date, project name, project number/phase/task, and site location.
2. A record of person(s) present at the site during the workday.
3. A brief description of the daily activities performed (e.g., drilled five borings in the
overburden).
4. A summary of any significant field observations to include:
a. A summary of deviation(s) from the work plan or objectives.
b. A summary of field decision(s) made, who made it/them, and the basis for
such decision(s).
c. Any recommendations that may result from field observations and any actions
that resulted from those recommendations.
5. A summary of specific fieldwork completed (e.g. FWSB-01, drilled depth 20 feet).
6. A summary of samples submitted for laboratory analysis.
Precautions



The daily activity report should be based solely upon information. Any
speculation should be clearly noted in the report as such.
The daily activity report should never be released to anyone other than the PM or
client unless explicitly authorized by the PM or client.
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2.4

Field Boring Data Logging

Objective
To prepare and record a succinct, accurate representation of subsurface conditions, drilling
and soil sampling activities, monitoring well installation details, and borehole abandonment
procedures. A completed boring log should contain sufficient information to facilitate the
preparation of geologic cross sections, to identify possible contaminant sources or pathways
observed, and to offer readers a thorough account of drilling and borehole abandonment
procedures.
Procedures
1. All borings will be recorded in a field notebook and/or electronically on a personal
data assistant (PDA) in utilizing pLog™ or similar soil logging program. Prior to
beginning drilling activities, generic project header information, project staff,
subcontractors, and anticipated geologic formations should be entered into the
pLog™ database and downloaded to the PDA. If a field notebook is used, then
logging will be completed in accordance with procedures described above in
subsection 2.2.
2. Complete the log concurrently with drilling procedures (i.e., do not let the driller
work faster than your ability to accurately represent the subsurface conditions).
3. If applicable, record the conventional geotechnical parameters during Standard
Penetration Testing as per American Society for Testing and Materials (ASTM)D1586, including blow counts of the hammer per 6-inch increment, total penetration
of the split-spoon sampler, and length of the entire sample recovered. Record the
weight of the hammer, size of the split-spoon sampler, and distance of the hammer
fall.
4. Record the depth at which casing, augers, or drilling equipment are seated and the
sizes of the equipment. Be certain to include sizes and seating depths of telescoped
casing (if used).
5. Record the time at which each sample is retrieved from the borehole.
6. Record the results of any headspace tests performed on samples collected from
discrete depths and also the type of field equipment used.
7. Provide soil descriptions in accordance with soil description procedures located
below in Section 5.
8. Use the field book to record any relevant drilling observations that cannot be recorded
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on the PDA such as advance rate, water levels, drilling difficulties, changes in drilling
method or equipment, amounts and types of any drilling fluids, running sands, and
borehole stability.
9. Record the procedures and material used to abandon or seal each borehole upon
completion.
10. At the completion of the day’s activities, download the PDA to the database and
generate, review, and edit (if necessary) the completed boring log. If a field notebook
is used, make photocopies of the field notebook at the end of each day.
Precautions




Electronic files should be backed up daily to prevent loss of data. A hardcopy of the
boring logs for work performed each day should be generated as a backup. Hardcopy
documents should be backed up also.
Keep boring logs and rock core logs focused on actual observations. Record only
factual information on the logs.
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3. Surface Soil Sample Collection Procedure

The following surface soil sample collection procedure is applicable to the collection of
representative surface soil. Alternative methods may be used at the field representative’s
discretion with the authorization of National Grid and New York State Department of
Environmental Conservation (NYSDEC).
Procedure
1. Surface soil samples will be collected at the locations indicated in the site work plan.
Sample management is detailed in the QAPP.
2. Samples will be collected using decontaminated stainless steel or disposable sampling
equipment.
3. If the selected sampling location is in a vegetated area, the vegetation will be
removed over a one square foot area prior to sample collection. The sample will be
collected from within the top two (2) inches of the exposed ground surface.
4. Samples will be collected by digging into the soil with a pre-cleaned stainless steel
trowel or disposable sampling equipment.
5. All samples selected for laboratory analysis will be placed in the appropriate
containers provided by the laboratory. Sample containers for volatile organic analysis
will be filled first. Next, a sufficient amount of the remaining soil will be
homogenized by mixing the sample in a decontaminated stainless steel bowl with a
decontaminated steel trowel or disposable scoop. This composite sample will be
analyzed for all remaining parameters identified in the site work plan.
6. All samples collected for analysis will be placed immediately into laboratory sample
jars and properly stored in a cooler with ice to 4oC before transport to the laboratory.
7. Duplicate samples will be collected at the frequency detailed in the QAPP by
alternately filling two sets of sample containers. Composite samples may be required
to obtain a sufficient soil volume.
8. Procedures for geologic logging, sample collection, and field classification are
presented in Section 5. In addition, the surface soil sample will be described
including:
 Site;
 Location number;
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Interval sampled;
Date;
Initials of sampling personnel;
Soil type;
Color;
Moisture content;
Texture;
Grain size and shape;
Relative density;
Consistency;
Visible evidence of residues; and
Miscellaneous observations (including organic vapor readings).

References
1. Field Sampling Plan For Site Investigations At Manufactured Gas Plants, KeySpan
Corporation, March 2004.
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4. Subsurface Soil Sample Collection Procedure
The following subsurface soil sample collection procedure is applicable to the collection of
representative subsurface soil using direct push Geoprobe® drilling methods. Conventional
hollow-stem auger or resonant sonic drilling technologies may also be used if drilling
conditions warrant. Alternative methods may be used at the field representative’s discretion
with the authorization of National Grid and New York State Department of Environmental
Conservation (NYSDEC).

4.1

Sampling Methods

Location, equipment, and sampling situations will dictate the applicable method of sample
collection for each boring location. Borings will generally be accomplished through the use
of one of the following samplers or techniques:





Geoprobe® Drilling Techniques
Conventional Hollow-Stem Auger Drilling Methods
Resonant Sonic Drilling Methods
Cone Penetrometer Test Drilling Methods

These samplers and sampling techniques will result in the collection of representative
samples.

4.2

Sample Interferences

Proper sampling procedures will be used to collect samples in accordance with the standard
operating procedures (SOP) to prevent cross contamination and improper sample collection.
Common causes of sample interferences are listed below to ensure that the samplers can
avoid potential sample collection problems.
1. Cross Contamination: Eliminated or minimized through the use of dedicated or
disposable sampling equipment where appropriate. Where the use of dedicated or
disposable sampling equipment is not possible or practical, the equipment will be
decontaminated in accordance with the SOP for Decontamination of Field Sampling
Equipment is located in Section 10.
2. Improper Sample Collection: Typical improper sample collection techniques include:
 Improper decontamination of sampling equipment
 Use of sampling equipment or sample containers that are not compatible with
the contaminants of concern or the laboratory analytical method.
 Sample collection in an obviously disturbed or non-representative area.

10

FIELD SAMPLING PLAN
FULTON MUNICIPAL W ORKS FORMER MANUFACTURED GAS PLANT SITE
BROOKLYN, NEW YORK
MARCH 2012

4.3

Equipment/Apparatus

Equipment needed for collection of subsurface soil samples may include (depending on
technique chosen):




















4.4

Geoprobe® Sampling Apparatus
Rotary Hollow-Stem Auger Sampling Apparatus
Rotosonic Sampling Apparatus
Stainless Steel Sampling Tools
Laboratory Provided Sample bottles
Resealable plastic bags
Ice
Coolers, packing material
Chain of Custody (COC) records, custody seals
Decontamination equipment/supplies
Maps/plot plan
Safety equipment
Tape measure
Digital Camera
Field data sheets/Logbook/waterproof pen
Permanent markers
Sample bottle labels
Paper towels
Personal protective equipment (PPE)

Subsurface Soil Sample Procedure

Subsurface sampling will be conducted in accordance with the following general procedures
and specific guidance for the methods discussed below.
4.4.1 General Procedures
Prior to sampling, New York City and Long Island One Call will be contacted and an
accurate utility mark out will be established as described in subsection 2.1. If drilling on
private property, then a private mark out company may be contracted to identify any
subsurface utilities or obstructions prior to sample collection.
At each location, plastic sheet, plywood sheet, or other suitable cover will be placed around
the augers during conventional hollow stem auger drilling rig to contain soil cuttings.
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Procedures for geologic logging, sample collection, and field classification are presented in
Section 5.
If a boring exhibits the presence of non-aqueous phase liquid (NAPL), drilling will proceed
until signs of the free and residual product are no longer visible in accordance with the work
plan and the limitations of the drilling equipment. Any deep drilling through nearby
impacted zones will ensure that there is no vertical communication caused by the drilling.
Specifically, the upper impacted units may be cased and grouted into a lower, more confining
unit, if encountered.
All the borings will be backfilled using a tremie pipe from the bottom to the top of the bore
hole with cement/bentonite grout in accordance with NYSDEC guidelines for standard grout
mixtures:




One 94-pound bag Type I Portland cement
3.9 pounds powdered bentonite
7.8 gallons potable water

The boring will be grouted to the surface and allowed to cure overnight. If excessive settling
is observed in the borehole due to seepage of the grout into the formation, then additional
grout may be applied. The surface conditions including any asphalt/concrete surface will
then be restored to its original condition.
All borings performed in the canal will be backfilled using a tremie pipe from the bottom to
the top of the hole with a grout mixture suitable for saltwater. The mixture is intended to
prevent platelet flocculation and will be proportioned as follows: 1 pint LIQUI-TROLTM, 16
pounds ZEOGEL®, 5 pounds powdered bentonite, and 40 gallons potable water.
Investigation derived wastes will be handled as specified in investigation-derived waste
handling procedure located in Section 12.
4.4.2 Direct Push Geoprobe® Procedures
For direct push Geoprobe® methods, discrete soil samples will be collected from each boring
using a 4-foot or 5-foot close piston Macro-Core® sampler configuration. Macro-Core® will
be advanced to the beginning of the intended sample interval, the piston will be released, and
the Marco-Cores® will be driven to the end the intended sample interval. This method will
ensure that sampling of “slough” does not occur. The Macro-Core® will then be retrieved
and the collected soil core will be extruded from the sampler along with the liner. After
decontamination, the Macro-Core® sampler will be re-assembled using a new liner. The
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Macro-Core®, rods and other sample collection equipment will be decontaminated as
indicated below in subsection 10.2.2.
4.4.3 Rotary Hollow Stem Auger Procedures
For rotary hollow-stem auger methods, split-spoon sampling will be conducted in accordance
with ASTM Specification D-1586-84 for standard penetration test and split barrel sampling.
Soil samples will be collected continuously through split-spoon sampling methods at the
boring location. Split spoon samples will be collected ahead of the lead auger flight.
Upon collection of each split spoon sample, the lead auger will be advanced over the sampled
interval prior to collection of the next split spoon sample. This method will ensure that
“double-spooning” ahead of the augers does not occur. In addition, while the augers are
being advanced a temporary auger plug will be placed at the bottom of the lead auger to
minimize or eliminate the potential for formation materials to run up into the augers. The use
of an auger plug will help assure that split spoon samples are representative of in-situ
formation materials. Split-spoons will be decontaminated after each sample is collected as
indicated below in subsection 10.2.2.
4.4.4 Rotosonic Procedures
For rotosonic methods, soil samples will be collected utilizing a stainless steel core barrel
that is advanced utilizing resonant sonic energy. A larger diameter casing is then advanced
over the core barrel. The core barrel is retrieved to the surface for sample extrusion. Core
samples will be taken directly from the core barrel by extruding it into a plastic baggie-like
sleeve, stainless steel tray, or retained in a clear plastic liner. The core barrel will be cleaned
with tap water following each use. The field geologist will classify and sample the soil
located within the liner. Upon completion, the excess soil will be placed into a 55-gallon
drum for disposal and the inner liner properly disposed as indicated in 13. The core barrel
will then be advanced within the isolation casing on the same borehole to collect the next soil
core interval. The core barrel, casing, and other sample collection equipment will be
decontaminated as indicated below in subsection 10.2.2.
4.4.5 Cone Penetrometer Testing
For cone penetrometer testing (CPT) methods, sampling will be conducted in accordance
with ASTM Specification D-5778-07 for electronic friction cone and piezocone penetration
testing of soils. During CPT work, soil parameters including: cone bearing / tip resistance
(qc), sleeve friction (fs), both of which are used to calculate the friction ratio (Rf), and pore
water pressure (U) will be continuously measured, at five centimeter intervals, as the cone
penetrometer is advanced into the ground.
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References
1. New York State Department of Environmental Conservation, Division of Environmental
Remediation, 2003. Groundwater Monitoring Well Decommissioning Procedures.
NYSDEC, April, 2003.
2. ASTM, 1997. D1586-84 (1992) Standard Test Method for Penetration Test and SplitBarrel Sampling of Soils. ASTM, West Conshohocken, PA. 1997.
3. ASTM, 2007. D5778-07 (2007) Standard Test Method for Electronic Friction Cone and
Piezocone Penetration Testing of Soils. ASTM, West Conshohocken, PA. 2007.

4.5

Shelby Tube Sampling

Shelby tube samples will be collected in accordance with the latest revision of ASTM D/587.
When the desired sampling depth is reached, the hollow-stem auger or casing will be cleaned
out using whatever method is preferred so as not to disturb the material to be sampled. The
Shelby tube will be lowered to the bottom of the borehole, then advanced (pushed) via
pressure without rotation by a continuous relatively rapid motion until 24 inches of
penetration is achieved. At the discretion of the field geologist, a period of approximately 10
minutes, measured from the time of insertion, will be allowed to provide for sample adhesion
to the tube walls. Prior to removal, the tube may be rotated two complete revolutions to
shear the bottom of the sample from the native material.
Upon removal, the field geologist will log the tops and bottoms of the sample for soil
classification. Samples recovered via Shelby tube will be preserved in conformance with the
latest revision of ASTM D 4220. To preserve the natural moisture content of the samples,
the tube ends will be sealed with a minimum of 0.50 inch of paraffin wax. Plastic slip caps
will be applied at the ends of the sample tube, taped, then dipped and sealed in wax.
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5. Soil/Sediment Description Procedure

The following soil description procedure is applicable for use in describing surface and
subsurface soils. This procedure may be varied or changed as required, dependent upon site
conditions and equipment limitations. Any deviation from this standard will be documented
in the field-sampling book and in the final report.

5.1

Description Method

All soils will be described using the Unified Soil Classification System/ASTM D2488. The
use of one standard will allow continuity of sampling descriptions between sample locations
and personnel.

5.2

Sample Interferences

Proper handling of cores while recording descriptions will be used to ensure that handling
does not affect sample collection or cause cross contamination within the core sample.
Cross Contamination: Eliminated or minimized with dedicated or disposable sampling
equipment where appropriate. Where the use of dedicated or disposable sampling equipment
is not possible or practical, the equipment will be decontaminated in accordance with the
procedure for the decontamination of field sampling equipment located below in Section 10.

5.3

Equipment/Apparatus

Equipment needed for description of soil samples may include:









Stainless steel sampling tools
Decontamination equipment/supplies
Safety equipment
Tape measure
Camera
Field data sheets/field notebook/waterproof pen
Permanent marker
PPE
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5.4

Soil Sample Description Procedure

The sampling procedure is as follows:
All soils are to be logged using ASTM D2488 Standard Practice for Description and
Identification of Soils. The description of each sample interval should be prepared as
follows:
1. The specific intervals for description should be noted for each sample. The
description should not necessarily be for the entire subsurface soil interval. Geologic
horizons, small-scale units, or other changes in soil conditions within the subsurface
soil sample should be identified and described separately.
2. Soil description should include particular notes if the field representative believes that
there is a possibility the soil sample being described is not representative of the
interval sampled.
3. The following data will be recorded on the sample collection method, if applicable:
a. Method of collection, hollow stem auger, rotosonic, Geoprobe®, etc.
b. Interval sampled vs. amount recovered.
c. Blow counts, weight of hammer, and hammer free fall distance for split spoon
samplers, if used.
4. For course grained soils with less than 50% fines:
a. GROUP NAME (SYMBOL), Structure, % Gravel Sand and Fines in order of
predominance, % Cobbles and/or boulders (by Volume), Maximum Particle
Size, Other (moisture, depositional descriptions, representativeness), Color,
Local or Geologic Name, environmental/geologic descriptions.
5. For fine grained soils with greater than or equal to 50% fines:
a. GROUP NAME (SYMBOL), Structure, Plasticity, Plasticity characteristics (if
performed), % Gravel Sand, and size ranges, Other (moisture, depositional
descriptions, representative nature), Color, Local, or Geologic Name, Field
Soil Strength measurements (if performed), environmental/geologic
descriptions.
6. Specific descriptions of each of the above description categories are described in
Appendix B or below.
7. Soil moisture will be described as Dry, Moist, or Wet.
8. Soil color will be described using the color chart in Appendix B. Colors may be
combined: e.g., red-brown. Color terms should be used to describe the “natural
color” of the sample as opposed to staining caused by contamination.
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9. The representative nature of the sample interval should be noted if there is a
possibility the soil sample being described is not representative of the interval
sampled.
10. Visual evidence of contamination should be described in the sample log with the
specific depths or depth intervals where the contamination was noted. Descriptions
of visual, olfactory, and product observed should conform to the following standards.
a. Sheen - iridescent petroleum-like sheen. Not to be used to describe a
“bacterial sheen” this can be distinguished by its tendency to break up on the
water surface at angles, whereas petroleum sheen will be continuous and will
not break up. A field test for sheen is to put a soil sample in a jar of water and
shake the sample (jar shake test), then observe the presence/absence of sheen
on the surface of the water in the jar.
b. Stained - used w/color (i.e., black or brown stained) to indicate that the soil
matrix is stained a color other than the natural (non-impacted) color of the
soil.
c. Coated - soil grains are coated with tar/free product – there is not sufficient
free-phase material present to saturate the pore spaces.
d. Blebs - observed discrete sphericals of tar/free product - but for the most part
the soil matrix was not visibly contaminated or saturated. Typically, this is
residual product.
e. Saturated - the entirety of the pore space for a sample is saturated with the
tar/free product. Care should be taken to ensure that you are not observing
water saturating the pore spaces if you use this term. Depending on viscosity,
tar/free-phase saturated materials may freely drain from a soil sample.
f. Oil. Used to characterize free and/or residual product that exhibits a distinct
fuel oil or diesel fuel like odor; distinctly different from MGP-related
odors/impacts.
g. Tar. Used to describe free and/or residual product that exhibits a distinct
“coal tar” type odor (e.g., naphthalene-like odor). Colors of product can be
brown, black, reddish-brown, or gold.
h. Solid Tar. Used to describe product that is solid or semi-solid phase. The
magnitude of the observed solid tar should be described (e.g. discrete granules
or a solid layer).
i. Purifier Material. Purifier material is commonly brown/rust or blue/green
wood chips or granular material. It is typically associated with a distinctive
sulfur-like odor. Other colors may be present.
j. Olfactory Descriptors. Use terms such as “ tar-like odor” or “naphthalenelike odor” or “fuel oil-like odor” that provide a qualitative description
(opinion) as to the possible source of the odor. Use modifiers such as strong,
moderate, faint to indicate intensity of the observed odor.
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k. Dense Non-Aqueous Phase Liquid (DNAPL)/Light Non-Aqueous Phase
Liquid (LNAPL). A jar shake test should be performed to identify and
determine whether observed tar/free-phase product is either denser or lighter
than water. In addition, MGP residues can include both light and dense
phases - this test can help determine if both light and dense phase materials
are present at a particular location.
l. Viscosity of Free-Phase Product – If free-phase product/tar is present, a
qualitative description of viscosity should be made. Descriptors such as:
Highly viscous (e.g. taffy-like)
Viscous (e.g. No. 6 fuel oil or bunker crude like)
Low viscosity (e.g. No. 2 fuel oil like)
11. A photo ionization detector or flame ionization detector (PID/FID) will be used to
screen all soil samples at the core location at 6 to 12-inch intervals. This screening
data may be used to aid in selection of specific analytical sampling intervals. In
addition, the PID or FID will be used to screen samples using the jar headspace
method described below in subsection 5.5. The maximum readings from the jar
headspace screening will be recorded and included on the logs. PID or FID will be
calibrated daily at a minimum.

5.5

Soil Screening Procedure

The objective of field screening of soils is to measure the relative concentrations of volatile
organic compounds (VOCs) present in soil at the project site. This information can be used
to: 1) segregate soil based upon the degree of impacts, 2) to identify samples for laboratory
analysis of VOCs, and 3) as a qualitative method to evaluate the presence or absence of
VOCs in soils. A PID or FID may be used.
Procedure
1. Prior to sampling event, the instrument must be calibrated to the appropriate standard
and have the appropriate detector for the contaminants expected to be encountered at
the site. The type of standard and detector to be used is indicated in the QAPP.
2. Record background readings of atmospheric conditions in the work area while
walking across the work area. The highest meter response should be recorded in the
field notebook.
3. Fill a clean, glass jar approximately half way with soil. Use a clean stainless steel
sampling implement. Quickly cover the top of the jar with a sheet of aluminum foil
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and affix the lid to the jar. Each jar should be labeled to indicate the sample location
and depth from which the sample was collected.
4. Allow the soil to volatilize for at least 10 minutes. Shake vigorously at the beginning
and at the end of the headspace development period. If ambient temperatures are
below 50 °F, headspace development should occur, if possible, with a heated area.
5. After headspace development, gently remove the screw cap and expose the foil seal.
Quickly puncture the foil seal with the instruments tip to approximately ½ of the
headspace depth.
6. Following the probe insertion through the foil seal, record the highest meter response
as the jar headspace concentration. Maximum response should occur within 3 to 5
seconds after probe insertion.
Precautions






5.6

Follow safety procedures defined within the Fulton Municipal Works MGP Site
Health and Safety Plan (HASP).
The various instruments may work poorly in rain, high humidity, or in cold
temperatures. In these instances, headspace readings will be completed in dry or
warm areas.
Care must be taken to prevent water or soil particulates from entering the tip of the
instrument. If this occurs, the probe tip should be cleaned before further use.
While establishing background conditions and performing jar headspace screening,
care should be taken to avoid extraneous VOC sources such as vehicle emissions or
other organic vapor sources.

Air Monitoring Procedure

Air monitoring will be conducted as specified in the Final PDI Work Plan and the HASP
dated March 2012 that is provided as part of the Final PDI Work Plan. Air monitoring will
be conducted utilizing a PID during all intrusive subsurface soil-sampling activities. A
multiple gas meter will be used to monitor will be used to monitor for total VOCs, hydrogen
cyanide, hydrogen sulfide, lower explosive limit (LEL) and percent oxygen during intrusive
subsurface soil sampling activities. During subsurface soil sampling, particulate monitoring
will be conducted with a personal mini-ram digital particulate meter up wind and downwind
of the work zone. All monitoring equipment will be calibrated at the beginning of the day
and more frequently, if needed, with manufacturer specified calibration gas.
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5.7

Quality Assurance/Quality Control

There are no specific QA activities that apply to the implementation of these procedures.
However, the following general QA procedures apply:



5.8

All data must be documented on field data sheets or within site logbooks.
All instrumentation must be operated in accordance with operating instructions as
supplied by the manufacturer, unless otherwise specified in the work plan.
Equipment checkout and calibration activities must occur prior to
sampling/operation and they must be documented.

Sample Labeling Procedure

All samples collected will be labeled in accordance with the table listed below.
PRIMARY SAMPLES TYPES

QA/QC SAMPLE TYPES

SOIL SAMPLES
Surface Soil-ID (SAMPLE DEPTH-FEET)
FW-SS-XX (0-0.2)
Boring -ID (SAMPLE DEPTH-FEET)
FW-SB-101 (X-X)
GROUNDWATER SAMPLES
Monitoring Well-ID
FW-MW-24
Temporary Groundwater Monitoring Point-ID
(SAMPLE DEPTH-FEET)
FW-GW-XX (X-X)
SOIL VAPOR SAMPLES
Soil Vapor Point-ID
FW-SV-XX
AMBIENT AIR SAMPLES
Indoor Air
FW-IA-XX
Outdoor Air
FW-OA-XX

FIELD BLANKS
SAMPLE-ID – [DATE]
FW-SS-FB-033107
FW-SB-FB-033107
FW-MW-FB-033107
FW-GW-FB-033107
MATRIX SPIKE/DUP
SAMPLE [ ID ] [DEPTH] [EITHER MS OR MSD]
FW-SS-01 (10-15) MS/MSD
FW-SB-01 (10-15) MS/MSD
FW-MW-01 (10-15) MS/MSD
FW-GW-01 (10-15) MS/MSD
TRIP BLANKS
SAMPLE- ID [DATE]
FW-TB-063007
BLIND DUPLICATES
SAMPLE -ID[XX][ DATE ]
FW-SS-XX-063007
FW-SB-XX-063007
FW-MW-XX-063007
FW-GW-XX-063007

In addition to the information listed above, each sample will be labeled with the date and
time the sample was collected, laboratory analysis requested, initials of the sampler(s), and
the project number. Sample handling procedures are located in the QAPP.
References
1. ASTM D 2488, Standard Practice for Description and Identification of Soils (VisualManual Procedure). ASTM International, West Conshohocken, PA.
2. ASTM D 2487, Standard Classification of Soils for Engineering Purposes (Unified Soil
Classification System). ASTM International, West Conshohocken, PA.
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6. Test Pit Excavation
The following test pit soil sample collection procedure is applicable to the collection of
representative subsurface soil using a backhoe. Alternative methods may be used at the field
representative’s discretion with the authorization of KeySpan and NYSDEC.

6.1

Test Pit Specifications

Test Pits will be installed according to the following specifications:
1. When specified in the site work plan, test pits will be excavated using a rubber-tired
backhoe. In the event deep excavations are required, a track hoe will be utilized.
2. Locations of test pits will be finalized in the field, based on the location of potential
source areas and existing underground utilities.
3. If the prospective test pit location is covered by asphalt or concrete, the area will be
saw cut prior to excavation.
4. During excavation activities, personnel will stand upwind of the excavation area to
the extent possible. Air monitoring will be conducted in accordance with the HASP.
5. Test pit materials will be visually described, as well as photographed for future
reference.
6. Material removed from the test pit will be placed on polyethylene sheeting.
7. Should sampling of excavated material be performed, samples will be collected from
the stockpiled material and/or the backhoe bucket.
8. Upon completion, the materials from the test pit will be placed back in the excavation
in the reverse order in which it was excavated.
9. Visually clean soils, such as surface soils, will be segregated from soils that may be
impacted. The visually clean soils will be used to cover the impacted soils/source
materials when placed back in the excavation.
10. Test pits will be backfilled as soon as possible after completion. No test pit
excavation will remain open overnight.
11. For gravel roadways and parking areas, the backfill will be tamped down in 18-inch
lifts. A six (6) inch layer of clean run of crushed gravel will be tamped in-place as
the final lift. For test pits located in asphalt-covered areas, the surface will be
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replaced with cold or hot asphalt mix, compacted by rolling, and trimmed flush with
the adjoining surface. Test pits located in grassed areas will be reseeded.
12. Following restoration of the excavation, the test pit will be staked to facilitate
subsequent location by surveying crews, if necessary.
13. If during test pit activities a pipe or other buried utility is encountered, excavation
will cease, the orientation and dimensions will be recorded, the test pit backfilled and
a new test pit attempted in the general vicinity of the initial location. If a pipe or
underground utility is accidentally severed, the owner of the utility, then KeySpan,
will immediately be notified. Liquid flows or electricity will be shut off immediately
and appropriate repairs initiated as soon as possible. If a release of liquid occurs, the
Consultant/Contractor PM will notify KeySpan who will then notify NYSDEC.
Appropriate response actions will be implemented.
References
1. Field Sampling Plan For Site Investigations At Manufactured Gas Plants, KeySpan
Corporation, March 2004.
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7. Monitoring Well Installation and Development

Monitoring wells will be installed at the completion of the soil boring installation; all
permanent wells will be developed prior to the collection of groundwater samples. The
following procedures will be used to install and develop all permanent monitoring wells.

7.1

Monitoring Well Specifications

Monitoring wells installed in unconsolidated deposits that do not penetrate a presumed
confining layer will be constructed according to the following specifications:
1.

Install polyvinyl chloride (PVC) 1.5-inch pre-packed or 1 or 2-inch diameter,
threaded, flush-joint casing, and 1.5-inch pre-packed or 1 or 2-inch diameter inner
diameter screens.

2.

Wells will be screened in the unconsolidated deposits. Screens will be 10 feet in
length, and slot openings will be 0.010 inch. Alternatives may be used at the
discretion of the field geologist, based on site-specific geologic conditions.

3.

If appropriate, a sump, at least 2 feet in length, may be attached to the bottom of the
screen to collect DNAPLs.

4.

Where appropriate, the annulus around the screens will be backfilled with clean silica
sand (based on Site-specific geologic conditions and screen slot size) to a minimum
height of 1 to 2 feet above the top of the screen.

5.

Where appropriate a bentonite pellet seal or bentonite slurry will be placed above the
sand pack. If a pellet seal is used, it will be allowed to hydrate for at least 30 minutes
before placement of grout above the seal. Where possible, the bentonite pellet seal
will be a minimum of 24-inches in depth, except in those instances where the top of
the well screen is in close proximity to the ground surface. In these instances, the
well will be completed in accordance with specifications provided by the field
geologist who will incorporate an adequate surface seal into the well design.

6.

The remainder of the annular space will be filled with a cement grout up to the
ground surface. The grout will be pumped from the bottom up. The grout will be
mixed in the following relative proportions: One 94-pound bag Type I Portland
cement, 3.9 pounds powdered bentonite, and 7.8 gallons potable water. The grout
will be allowed to set for a minimum of 48 hours before wells are developed.

7.

The top of the casing will be finished using flush-mount casings with keyed-alike
locks.
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8.

A concrete surface pad (2 feet x 2 feet x 6 inches) will be sloped to channel water
away from the well casing.

9.

A weep hole will be drilled at the base of the protective standpipe casing to allow any
water between the inner and outer casing to drain.

10.

The top of the PVC well casing will be marked and surveyed to 0.01 foot, and
elevations will be determined relative to a fixed benchmark or datum. The measuring
point on all wells will be on the innermost PVC casing.

11.

Characteristics of each newly installed well will be recorded in the field notebook. A
monitoring well checklist is shown on Figure 1 and a generic overburden well
monitoring diagram is shown on Figure 2 attached within Appendix C.

Monitoring wells that penetrate a confining layer will be installed via double/ isolation
casing.
A typical double-cased monitoring well construction diagram for wells installed in
unconsolidated soils that penetrate a presumed confining layer is located in Appendix C.
The decision to install double-cased wells will be made on a boring-specific basis by the field
geologist. Double-cased wells will be installed when the boring for the monitoring well
penetrates a presumed confining layer. The confining layer shall be defined as a minimum
five (5) foot thick, predominantly clay unit that has been shown to be laterally continuous
across the Site. In the event the field geologist, National Grid, and NYSDEC PMs decide a
reasonable possibility exists for contamination to be deposited in deeper, clean zones during
the drilling and installation of a monitoring well, the well will be double-cased. The purpose
of the steel protective casing will be to minimize the possibility that residual contamination is
deposited at the depth of the screened interval during the drilling process.
Monitoring wells that penetrate confining layers will be installed according to the following
specifications:


6-inch inner diameter (ID) steel outer casings will be installed to a depth of at least 2
feet below the lower limit of observed or measured contamination and/or the
confining layer. This casing will be grouted in place with cement or sealed by
alternate methods approved by the NYSDEC to inhibit downward migration of
contamination.



The 6-inch casing will be installed through 6.25-inch ID hollow-stem augers. The
augers will be filled with grout prior to their removal to ensure the integrity of the
borehole and the grout seal. Then, the 6-inch casing will be installed into the grout
and hydraulically pushed approximately 1-foot beyond the bottom of the boring.
Potable water will be tremied to the bottom of the inside of the casing to dilute the
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grout, thereby allowing the grout to be more easily pumped out of the casing. The
grout pumped out of the casing will be drummed and staged with other investigationderived waste (IDW). Alternate isolation methods may be used as approved by the
NYSDEC.


The cement-bentonite grout remaining in the annulus between the casing and the
formation will be allowed to set for at least 24 hours before drilling is continued. The
drilling will then continue using a 4-inch diameter flush-joint spin casing or other
appropriately sized drill casing and potable water. All lubricant water will be
containerized.

The well will be constructed of 2-inch diameter PVC or stainless steel riser pipe and screen,
sand pack, bentonite seal, grout, and surface casing as specified for single cased monitoring
wells and in accordance with NYSDEC requirements. The bentonite seal may consist of
pellets or a mixture of bentonite slurry and sealed with grout. The grout will be mixed in the
following relative proportions: One 94-pound bag Type I Portland cement, 3.9 pounds
powdered bentonite, and 7.8 gallons potable water. The grout will be allowed to set for a
minimum of 48 hours before wells are developed.
References
1. Field Sampling Plan For Site Investigations At Manufactured Gas Plants, KeySpan
Corporation, March 2004.

7.2

Monitoring Well Development

After a minimum of 48 hours after completion of permanent monitoring wells, one or a
combination of the following techniques will be used in the monitoring well development:
1.
2.
3.
4.

Surging;
Bailing;
Using a centrifugal pump and dedicated polyethylene tubing; and/or
Positive displacement pumps and dedicated polyethylene tubing.

Development water will initially be monitored for organic vapors with a PID. In addition,
the development water will be observed for the presence of non-aqueous phase liquids
NAPLs or sheens. The development water will be contained in a tank and/or 55-gallon steel
drums on-site. The purge water will be disposed of in accordance with NYSDEC
requirements. The wells will be developed until the water in the well is reasonably free of
visible sediment (<50 nephelometric turbidity units (NTU) if possible). Well development
will not exceed 10 well volumes. Following development, wells will be allowed to recover
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for at least two weeks before groundwater is purged and sampled. All monitoring well
development will be overseen by a field representative and recorded in the field logbook.
References
1. Field Sampling Plan For Site Investigations At Manufactured Gas Plants, KeySpan
Corporation, March 2004.

7.3

In-Situ Hydraulic Conductivity Testing

In-situ hydraulic conductivity testing may be performed on selected monitoring wells as
indicated in the site work plan to obtain estimates of groundwater velocities and potential
groundwater recovery rates for the aquifer. The objective of the hydrogeologic testing is to
determine the hydraulic properties of the aquifer in the vicinity of the Site.
Slug tests may be conducted in selected monitoring wells utilizing the rising or falling head
slug test technique. Rising head tests can be performed in unconfined and confined aquifers.
Falling head tests should only be performed in confined aquifers. The slug tests will be
performed by subjecting water-bearing units in the screened interval to a stress caused by the
sudden displacement of the water level within the well. The rising head tests will be
conducted as follows:
1. Slugs and other downhole equipment will be decontaminated before and after each
test by methods described in Section 10.
2. Prior to conducting each slug test, the static water level in the well will be measured
to the nearest 0.01 foot. Water levels will be measured during the test with an
electronic water level indicator and with pressure transducers attached to a data
logger, thereby providing water level measurements by two independent devices.
3. A weighted slug of known volume will be inserted gently into the well below the
water table. The water level will be measured until the water level returns to static
conditions.
4. The slug will be suddenly withdrawn from the well and the water level recovery will
be monitored at appropriate intervals until recovery is complete and stabilized.
5. Wells that were bailed dry during development may not be able to provide
meaningful data through slug tests. Tests will be terminated in wells that do not
recover significantly (>80% of static level) within one hour. These wells will be
bailed dry and their recovery measured with an electronic water level indicator.
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The falling head tests will be conducted as follows:
1. Slugs and other downhole equipment will be decontaminated before and after each
test by methods described in Section 10.
2. Prior to conducting each slug test, the static water level in the well will be measured
to the nearest 0.01 foot. Water levels will be measured during the test with an
electronic water level indicator and with pressure transducers attached to a data
logger, thereby providing water level measurements by two independent devices.
3. A weighted slug of known volume will be quickly inserted into the well below the
water table. The water level will be measured until the water level returns to static
conditions.
4. The test will be terminated in wells that do not recover significantly (>80% of static
level) within one hour.
The slug test data will be analyzed using either the Cooper, Bredehoeft, and Papadopulos
(1967) type curve method or the Bouwer and Rice (1976, 1989) method. The Cooper et al.
analysis assumes that the well penetrates a confined aquifer, and the Bouwer and Rice
method applies where unconfined conditions are prevalent.
References
1. Field Sampling Plan For Site Investigations At Manufactured Gas Plants, KeySpan
Corporation, March 2004.
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8. Groundwater Sampling Procedure

The following is a step-by-step sampling procedure to be used to collect groundwater
samples from the monitoring wells and temporary groundwater monitoring points. Well
sampling procedures will be recorded in the field notebook. Sample management is detailed
in the QAPP.
1.

Groundwater samples will not be collected until at minimum, two weeks following
well development of permanent wells.

2.

Prior to sampling, a round of groundwater elevation measurements will be collected.
The measurements will be made from the surveyed well elevation mark on the top of
the inner PVC casing with a decontaminated electric water/product level probe. The
measurements will be made in as short a period as practical to minimize temporal
fluctuations in hydraulic conditions. The time, date, and measurement to nearest 0.01
foot will be recorded in the field logbook. The water probe will be decontaminated
between measurements.

3.

Place a plastic sheet on the ground to prevent contamination of the bailer rope and/or
the tubing associated with the purging (pump) equipment.

4.

Each monitoring well will be purged with a centrifugal, submersible, peristaltic, or
whale pump and dedicated polyethylene tubing, or other methods at the discretion of
the field geologist, and with the prior approval of National Grid and NYSDEC.

5.

Monitoring wells will be purged at a rate to minimize drawdown within the well to
the extent practicable.

6.

The water quality parameters of temperature, pH, conductivity, salinity, oxygen
reduction potential, turbidity, and dissolved oxygen (DO) will be measured and
recorded, at 3 to 5 minute intervals with a multi-parameter water quality probe. At
least, one well volume of water will be removed prior to sampling. When the
parameters stabilize over three consecutive readings, sampling may commence.
Stability is achieved when pH is within 0.1 standard unit, temperature is within 0.5ºC,
Eh is within 10% and specific conductivity is within 10% for three consecutive
readings. Record results in the field logbook prior to sample collection.

7.

Collect VOC samples with a dedicated polyethylene bailer lowered by a dedicated
polypropylene rope or other methods as indicated. Other parameters may be
collected with a submersible or peristaltic pump using the low-flow sampling
technique. The pump should be capable of throttling to a low flow rate suitable for
sampling.
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8.

If the well goes dry before the required volumes are removed, the well may be
sampled when it recovers sufficiently.

9.

After all samples are collected, the water level in the monitoring well will be gauged
and the locking cap will be re-installed.

10.

Investigation derived water will be stored in 55-gallon drums, roll-off or frac tank.
PPE will be disposed of dedicated disposable sampling equipment in garbage bags or
stored in 55-gallon drums

References
1. Field Sampling Plan For Site Investigations At Manufactured Gas Plants, KeySpan
Corporation, March 2004.
2. Low Stress (low flow) Purging and Sampling Procedure for the Collection of Ground
Water Samples From Monitoring Wells, published July 30, 1996 by the United States
Environmental Protection Agency (EPA).
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9. Soil Vapor and Indoor Air Sampling Procedure

9.1

Soil Vapor Sample Collection

This set of procedures outlines the general steps to collect soil vapor samples. The sitespecific Sampling and Analysis Work Plan should be consulted for proposed sample
locations, sample depths, and sampling duration.
9.1.1 Soil Vapor Probe Installation
Permanent and temporary soil vapor probes will be installed using the procedure outlined
below:


Record weather information (temperature, barometric pressure, rainfall, wind speed,
and wind direction). Record substantial changes to these conditions that may occur
during the course of the probe installation. The information may be measured with
on-site equipment or obtained from a reliable source of local measurements (e.g., a
local airport).



Install soil vapor probes using a direct-push drill rig (e.g., GeoProbe® or similar) or
manually using a slide hammer. Probes will consist of stainless-steel drive points
with stainless steel screens attached to food-grade (inert) Teflon or polyethylene
tubing through which the soil vapor sample will be drawn.



Attach the drive points to a drive rod (stainless-steel tube) and drive the rod to the
target depth, as define in the work plan.



Withdraw the drive rods from the hole, leaving the drive point and tubing.



Place filter pack material, such as glass beads or clean silica sand, in the annular
space surrounding the tubing directly above the sample point to a height of
approximately 1 to 2 feet. The depth of the filter pack material should always be
adequate to prevent the bentonite slurry above from going over the drive point and
sample inlet screen.



Place bentonite slurry in the annulus above the filter pack material to provide a seal in
the borehole. Ideally, place the bentonite annular seal at least 3 feet thick, although
adjustments to this thickness may be required based on site-specific conditions. The
entire borehole must be filled to the ground surface with either entirely bentonite or
with natural fill between two bentonite seals (one above the filter pack material and
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one at the ground surface). Permanent installations must have a surface seal made of
cement or cement/bentonite grout.


For permanent installations, install flush-mounted protective covers to protect the
probe and the tubing.



Cut the end of the tubing to allow proper closure of the flush-mounted protective
cover, but with a sufficient length of tubing exposed at the surface to facilitate
connection of sampling equipment.



Close or cap the sample tubing following installation and following collection of each
sample.

9.1.2 Collection of Soil Vapor Samples
Collecting soil vapor samples will be accomplished by using the following procedure:



Record weather information (i.e., temperature, barometric pressure, rainfall, wind
speed, and wind direction) at the beginning of the sampling event. Also, record
substantial changes to these conditions that may have occurred over the past 24 to 48
hours and that do occur during the course of sampling. The information may be
measured with on-site equipment or obtained from a reliable source of local
measurements (e.g., a local airport).



Sampling personnel must avoid activities immediately before and during the sampling
that may contaminate the sample (e.g., using markers, fueling vehicles, etc.).



Identify sampling locations on a plot plan that also identifies buildings, other
landmarks, and potential sources of VOC contamination to both the surface and
outdoor air. Record the depth of the probe screen below grade.



If necessary, connect additional tubing to the tubing extending from the soil vapor
probe to allow for connection to sample collection equipment.



Calculate the volume of air in the probe, tubing (volume = π r²h), including any
additional tubing added in the step above and the annular space between the probe
and the native material if sand or glass beads were used.



Connect a vacuum pump or gas-tight syringe (~60 cubic centimeters [cc]) to the
sample tubing. At a flow rate of no more than 0.2 liter per minute (lpm), purge air
from the tubing until one to three of the above-calculated air volumes are removed.



During purging, evaluate the potential for ambient air to be introduced in the soil
vapor sample through the annulus of the soil vapor probe or tubing connections using
a tracer gas such as helium. The procedures for the tracer gas evaluation are
described below. Note that the bentonite used in the probe installation should have
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sufficient time to seal before the samples are collected. The tracer gas evaluation will
verify if the seal is sufficient.


Use an evacuated Summa® passivated (or equivalent) stainless-steel canister to
collect the soil vapor sample. The canister will be provided by the laboratory, along
with a flow controller equipped with an in-line particulate filter and a vacuum gauge.
The flow controller will be pre-calibrated by the laboratory for the desired flow rate
or duration of sample collection, as identified in the project-specific work plan. The
sampling flow rate should always be less than 0.2 lpm. The canisters will be batch
certified as clean by the laboratory.



Remove the protective brass plug from the canister. Connect the pre-calibrated flow
controller to the canister.



Record the identification numbers for the canister and flow controller. Record the
initial canister pressure on the vacuum gauge (check equipment-specific instructions
for taking this measurement). A canister with a significantly different pressure than
originally recorded by the testing laboratory should not be used for sampling. Record
these numbers and values on the chain-of-custody form for each sample.



Connect the tubing from the soil vapor probe to the flow controller.



Completely open the valve on the canister. Record the time that the valve was
opened (beginning of sampling) and the canister pressure on the vacuum gauge.



Photograph the canister and the area surrounding the canister.



Monitor the vacuum pressure in the canister routinely during sampling.



Stop sample collection when the canister still has a minimum amount of vacuum
remaining. Check with the laboratory supplying the canister and flow controller for
the ideal final vacuum pressure. Typically, the minimum vacuum is between 2 and 5
inches of mercury, but not zero. If there is no vacuum remaining, the sample will be
rejected and collected again in a new canister.



Record the final vacuum pressure and close the canister valve. Record the date and
time that sample collection was stopped.



Remove the flow controller from the canister and replace the protective brass plug.



Attach labels/tags (sample name, time/date of sampling, etc.) to the canister as
directed by the laboratory.



Place the canister and other laboratory-supplied equipment in the packaging provided
by the laboratory.
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Enter the information required for each sample on the chain-of-custody form, making
sure to include the identification numbers for the canister and flow controller, and the
initial and final canister pressures on the vacuum gauge.



Include the required copies of the chain-of-custody form in the shipping packaging,
as directed by the laboratory. The field crew will retain a copy of the chain-ofcustody for the project file.



Deliver or ship the samples to the laboratory within one business day of sample
collection and via overnight delivery (when shipping).



Provided that no additional sampling is expected to be conducted, either pull out (if
practical) or abandon in place the sampling probe. When abandoning, cut the tubing
back as far down as practical and cover to surface with native soil.

All laboratory analytical data will be validated by a data validation professional in
accordance with the USEPA Contract Laboratory Program National Functional Guidelines
for Organic Data Review, January 2005 and the USEPA Region II SOP for the Validation of
Organic Data modified to accommodate the USEPA Method TO-15.
9.1.3 Tracer Gas Evaluation
The tracer gas evaluation provides a means to evaluate the integrity of the soil vapor probe
seal and assess the potential for introduction of ambient air into the soil vapor sample. A
tracer gas evaluation should be conducted on all soil vapor probes. After the initial round of
sampling and with the approval of the regulating agency, the use of tracer gas may be
reduced to a minimum of 10 percent for permanent and semi-permanent probes if the initial
round results showed installations with competent seals.
The following tracer gas evaluation procedure uses in-field tracer gas measurements and
tracer gases (e.g., helium) that can be measured by portable detectors.


Retain the tracer gas around the sample probe by filling an air-tight chamber (such as
a plastic bucket) positioned over the sample location.



Make sure the chamber is suitably sealed to the ground surface.



Introduce the tracer gas into the chamber. The chamber will have tubing at the top of
the chamber to introduce the tracer gas into the chamber and a valved fitting at the
bottom to let the ambient air out while introducing tracer gas. A tracer gas detector
will be attached to the valve fitting at the bottom of the chamber to verify the
presence of the tracer gas. Close the valve after the chamber has been enriched with
tracer gas at concentrations >50%.
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The chamber will have a gas-tight fitting or sealable penetration to allow the soil
vapor sample probe tubing to pass through and exit the chamber.



After the chamber has been filled with tracer gas, attach the sample probe tubing to a
pump that will be pre-calibrated to extract soil vapor at a rate of no more than 0.2
lpm. Purge the tubing using the pump. Calculate the volume of air in the tubing and
probe and purge one to three tubing/probe volumes prior measuring the tracer gas
concentration.



Use the tracer gas detector to measure the tracer gas concentration in the pump
exhaust.



Record the tracer gas concentrations in the chamber and in the soil vapor sample. If
the evaluation indicates a high concentration of tracer gas in the sample (>10% of the
concentration of the tracer gas in the chamber), then the surface seal is not sufficient
and requires improvement via repair or replacement prior to commencement of the
sample collection. A nondetectable level of tracer gas is preferred; however, if the
evaluation indicates a low potential for introduction of ambient air into the sample
(<10% of the concentration of the tracer gas in the chamber), then proceed with the
soil vapor sampling. While lower concentrations of tracer gas are acceptable, the
impact of the detectable leak on sample results should be evaluated in the sampling
report.

9.2

Sub-Slab Soil Vapor Collection

This set of procedures outlines the general steps to collect sub-slab vapor samples. The Final
PDI Work Plan should be consulted for proposed sample locations, sample depths, and
sampling duration.
9.2.1 Sub-Slab Vapor Probe Installation
Temporary sampling probes will be installed using the following procedures:


Sampling personnel must avoid activities immediately before and during the sampling
that may contaminate the sample (e.g., using markers, fueling vehicles, etc.).



If appropriate, record weather information (temperature, barometric pressure, rainfall,
wind speed, and wind direction) at the beginning of the sampling event. Record
substantial changes to these conditions that may have occurred over the past 24 to 48
hours and that do occur during the course of sampling. The information may be
measured with on-site equipment or obtained from a reliable source of local
measurements (e.g., a local airport).

34

FIELD SAMPLING PLAN
FULTON MUNICIPAL W ORKS FORMER MANUFACTURED GAS PLANT SITE
BROOKLYN, NEW YORK
MARCH 2012



Identify sampling location(s) on a floor plan that also identifies any slab breeches
(e.g., utility penetrations, sumps, drains, and cracks) and locations of HVAC
equipment.



Insert a section of food-grade (inert) Teflon or other appropriate tubing through a
3/8-inch (approx.) hole drilled through the slab. If necessary, advance the drill bit 2 to
3 inches into the sub-slab material to create an open cavity.



Install the tubing inlet to the specified sampling depth below the slab, not to exceed 2
inches.



Seal the annular space between the hole and tubing using 100% beeswax or another
inert, non-shrinking sealing compound such as permagum.

9.2.2 Sub-Slab Vapor Sample Collection
Sub-slab vapor samples will be collected by following the steps outlined below.


Purge the tubing using a vacuum pump or gas-tight syringe (~60 cc). Calculate the
volume of air (volume = _π r²h) in the tubing and purge one to three tubing volumes
prior to sample collection at a rate no greater than 0.2 liter per minute (lpm).



Use an evacuated Summa® passivated (or equivalent) canister to collect the sub-slab
vapor sample. The canister will be provided by the laboratory, along with a flow
controller equipped with an in-line particulate filter and a vacuum gauge. The flow
controller will be pre-calibrated by the laboratory for the desired flow rate or duration
of sample collection, as defined in the site-specific work plan. The sampling flow
rate should always be less than 0.2 lpm. The canisters will be batch certified as clean
by the laboratory.



Remove the protective brass plug from canister. Connect the pre-calibrated flow
controller to the canister.



Record the identification numbers for the canister and flow controller. Record the
initial canister pressure on the vacuum gauge (check equipment-specific instructions
for taking this measurement). A canister with a significantly different pressure than
originally recorded by the testing laboratory should not be used for sampling. Record
these numbers and values on the chain-of-custody form for each sample.



Connect the tubing from the sub-slab vapor sampling probe to the flow controller.



Completely open the valve on the canister. Record the time that the valve is opened
(beginning of sampling) and the canister pressure on the vacuum gauge.



Photograph the canister and the area surrounding the canister.
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Monitor the vacuum pressure in the canister routinely during sampling, when
practical (sometimes the canister will sample over a 24-hour period and routine
monitoring is not practical).



Complete the NYSDOH building survey and chemical survey form.



Stop sample collection after the scheduled duration of sample collected, but when the
canister still has a minimum amount of vacuum remaining. Check with the laboratory
supplying the canister and flow controller for the ideal final vacuum pressure.
Typically, the minimum vacuum is between 2 and 5 inches of mercury, but not zero.
If there is no vacuum remaining, the sample will be rejected and collected again in a
new canister.



Record the final vacuum pressure and close the canister valve. Record the date and
time that sample collection was stopped.



Remove the flow controller from the canister and replace the protective brass plug.



Attach labels/tags (sample name, time/date of sampling, etc.) to the canister as
directed by the laboratory.



Place the canister and other laboratory-supplied equipment in the packaging provided
by the laboratory.



Enter the information required for each sample on the chain-of-custody form, making
sure to include the identification numbers for the canister and flow controller, and the
initial and final canister pressures on the vacuum gauge.



Include the required copies of the chain-of-custody form in the shipping packaging,
as directed by the laboratory. The field crew will retain a copy of the chain-ofcustody for the project file.



Deliver or ship the samples to the laboratory within one business day of sample
collection and via overnight delivery (when shipping).



For temporary probes, remove the probe and seal the slab hole with cement. Repair
flooring, if any.

All laboratory analytical data will be validated by a data validation professional in
accordance with the USEPA Contract Laboratory Program National Functional Guidelines
for Organic Data Review, January 2005 and the USEPA Region II SOP for the Validation of
Organic Data modified to accommodate the USEPA Method TO-15 and natural gas analysis
by ASTM D-1945.
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9.2.3 Tracer Gas Evaluation
The tracer gas evaluation provides a means to evaluate the integrity of the soil vapor probe
seal and assess the potential for introduction of ambient air into the soil vapor sample. A
tracer gas evaluation should be conducted on all soil vapor probes. After the initial round of
sampling and with the approval of the regulating agency, the use of tracer gas may be
reduced to a minimum of 10 percent for permanent and semi-permanent probes if the initial
round results showed installations with competent seals.
The following tracer gas evaluation procedure uses in-field tracer gas measurements and
tracer gases (e.g., helium) that can be measured by portable detectors.


Retain the tracer gas around the sample probe by filling an air-tight chamber (such as
a plastic bucket) positioned over the sample location.



Make sure the chamber is suitably sealed to the ground surface.



Introduce the tracer gas into the chamber. The chamber will have tubing at the top of
the chamber to introduce the tracer gas into the chamber and a valved fitting at the
bottom to let the ambient air out while introducing tracer gas. A tracer gas detector
will be attached to the valve fitting at the bottom of the chamber to verify the
presence of the tracer gas. Close the valve after the chamber has been enriched with
tracer gas at concentrations >50%.



The chamber will have a gas-tight fitting or sealable penetration to allow the soil
vapor sample probe tubing to pass through and exit the chamber.



After the chamber has been filled with tracer gas, attach the sample probe tubing to a
pump that will be pre-calibrated to extract soil vapor at a rate of no more than 0.2
lpm. Purge the tubing using the pump. Calculate the volume of air in the tubing and
probe and purge one to three tubing/probe volumes prior measuring the tracer gas
concentration.



Use the tracer gas detector to measure the tracer gas concentration in the pump
exhaust.



Record the tracer gas concentrations in the chamber and in the soil vapor sample. If
the evaluation indicates a high concentration of tracer gas in the sample (>10% of the
concentration of the tracer gas in the chamber), then the surface seal is not sufficient
and requires improvement via repair or replacement prior to commencement of the
sample collection. A nondetectable level of tracer gas is preferred; however, if the
evaluation indicates a low potential for introduction of ambient air into the sample
(<10% of the concentration of the tracer gas in the chamber), then proceed with the
soil vapor sampling. While lower concentrations of tracer gas are acceptable, the
impact of the detectable leak on sample results should be evaluated in the sampling
report.
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9.3

Indoor Air Sample Collection

This set of procedures outlines the general steps to collect indoor air samples. The sitespecific Sampling and Analysis Work Plan should be consulted for proposed sampling
locations and other indoor air requirements (inventory, etc.).
Indoor air samples will be collected by following the steps outlined below:


Sampling personnel must avoid activities immediately before and during the sampling
that may contaminate the sample (e.g., using markers, fueling vehicles, etc.).



Record weather information (temperature, barometric pressure, relative humidity,
wind speed, and wind direction) and indoor temperature and humidity at the
beginning of the sampling event. Record substantial changes to these conditions that
may have occurred over the past 24 to 48 hours and that do occur during the course of
sampling. The information may be measured with on-site equipment or obtained
from a reliable source of local measurements (e.g., a local airport).



Identify sampling location(s) on a floor plan that also identifies locations of HVAC
equipment, chemical storage areas, garages, doorways, stairways, sumps, drains,
utility perforations, north direction, and separate footing sections



Use an evacuated Summa® passivated (or equivalent) stainless-steel canister to
collect the outdoor air sample. The canister will be provided by the laboratory, along
with a flow controller equipped with an in-line particulate filter and a vacuum gauge.
The flow controller will be pre-calibrated by the laboratory for the desired flow rate
or duration of sample collection, as defined in the site-specific work plan. The
sampling flow rate should always be less than 0.2 lpm. The canisters will be
individually certified as clean by the laboratory.



Place the canister at the sampling location. The sample should be collected from
breathing height (e.g., 3 to 5 feet above ground). Either mount the canister on a stable
platform or attach a length of inert tubing to the flow controller inlet and support it
such that the sample inlet will be at the proper height.



Remove the protective brass plug from canister. Connect the pre-calibrated flow
controller to the canister.



Record the identification numbers for the canister and flow controller. Record the
initial canister pressure on the vacuum gauge (check equipment-specific instructions
for taking this measurement). A canister with a significantly different pressure than
originally recorded by the testing laboratory should not be used for sampling. Record
these numbers and values on the chain-of custody form for each sample.
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Completely open the valve on the vacuum pressure in the canister. Record the time
that the valve was opened (beginning of sampling) and the canister pressure on the
vacuum gauge.



Photograph the canister and the area surrounding the canister.



Monitor the vacuum pressure in the canister routinely during sampling, when
practical (sometimes the canister will sample over a 24-hour period and routine
monitoring is not practical). During monitoring, note the vacuum pressure on the
gauge.



Complete the NYSDOH building survey and chemical survey form.



Stop sample collection after the scheduled duration of sample collection, but make
sure that the canister still has a minimum amount of vacuum remaining. Check with
the laboratory supplying the canister and flow controller for the ideal final vacuum
pressure. Typically, the minimum vacuum is between 2 and 5 inches of mercury, but
not zero. If there is no vacuum remaining, the sample will be rejected and collected
again in a new canister.



Record the final vacuum pressure and close the canister valves. Record the date and
time that sample collection was stopped.



Remove the flow controller from the canister and replace the protective brass plug.



Attach labels/tags (sample name, time/date of sampling, etc.) to the canister as
directed by the laboratory.



Place the canister and other laboratory-supplied equipment in the packaging provided
by the laboratory.



Enter the information required for each sample on the chain-of-custody form, making
sure to include the identification numbers for the canister and flow controller, and the
initial and final canister pressures on the vacuum gauge.



Include the required copies of the chain-of-custody form in the shipping packaging,
as directed by the laboratory. The field crew will retain a copy of the chain-ofcustody for the project file.



Deliver or ship the samples to the laboratory within one business day of sample
collection and via overnight delivery (when shipping).

All laboratory analytical data will be validated by a data validation professional in
accordance with the USEPA Contract Laboratory Program National Functional Guidelines
for Organic Data Review, January 2005 and the USEPA Region II SOP for the Validation of
Organic Data modified to accommodate the USEPA Method TO-15.
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9.4

Ambient Air Sample Collection

This set of procedures outlines the general steps to collect ambient air samples. The sitespecific Sampling and Analysis Work Plan should be consulted for proposed sample
locations and sampling duration.
The following procedures will be followed for the collection of ambient air samples:


Sampling personnel must avoid activities immediately before and during the sampling
that may contaminate the sample (e.g., using markers, fueling vehicles, etc.).



Select a location upwind of the building or other area that is being evaluated. If
possible, select a location upwind or near the HVAC air intake for the building being
sampled.



Record weather information (i.e., temperature, barometric pressure, relative humidity,
wind speed, and wind direction) at the beginning of the sampling event. Record
substantial changes to these conditions that may occur during the course of sampling.
The information may be measured with on-site equipment or obtained from a reliable
source of local measurements (e.g., a local airport).



Use an evacuated Summa® passivated (or equivalent) stainless-steel canister to
collect the ambient air sample. The canister will be provided by the laboratory, along
with a flow controller equipped with an in-line particulate filter and a vacuum gauge.
The flow controller will be pre-calibrated by the laboratory for the desired flow rate
or duration of sample collection, as defined in the site-specific work plan. The
sampling flow rate should always be less than 0.2 lpm. The canisters will be
individually certified as clean by the laboratory.



Place the canister at the sampling location. If the sample should be collected from
breathing height (e.g., 3 to 5 feet above ground), then mount the canister on a stable
platform such that the sample inlet will be at the proper height.



Remove the protective brass plug from canister. Connect the pre-calibrated flow
controller to the canister.



Record the identification numbers for the canister and flow controller. Record the
initial canister pressure on the vacuum gauge (check equipment-specific instructions
for taking this measurement). A canister with a significantly different pressure than
originally recorded by the testing laboratory should not be used for sampling. Record
these numbers and values on the chain-of custody form for each sample.



Completely open the valve on the vacuum pressure in the canister. Record the time
that the valve was opened (beginning of sampling) and the canister pressure on the
vacuum gauge.
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Photograph the canister and the area surrounding the canister.



Document on a field form an outdoor plot sketch that indicates the building being
sampled, streets, sampling location, location of potential outdoor air sources, north
direction and paved areas. Also record pertinent observations such as odors, readings
from field instrumentation, and significant activities in the vicinity that result in air
emissions.



Monitor the vacuum pressure in the canister routinely during sampling, when
practical (sometimes the canister will sample over a 24-hour period and routine
monitoring is not practical). During monitoring, note the vacuum pressure on the
gauge.



Stop sample collection after the scheduled duration of sample collection but make
sure that the canister still has a minimum amount of vacuum remaining. Check with
the laboratory supplying the canister and flow controller for the ideal final vacuum
pressure. Typically, the minimum vacuum is between 2 and 5 inches of mercury, but
not zero. If there is no vacuum remaining, the sample will be rejected and collected
again in a new canister.



Record the final vacuum pressure and close the canister valves. Record the date and
time that sample collection was stopped.



Remove the flow controller from the canister and replace the protective brass plug.



Attach labels/tags (sample name, time/date of sampling, etc.) to the canister as
directed by the laboratory.



Place the canister and other laboratory-supplied equipment in the packaging provided
by the laboratory.



Enter the information required for each sample on the chain-of-custody form, making
sure to include the identification numbers for the canister and flow controller, and the
initial and final canister pressures on the vacuum gauge.



Include the required copies of the chain-of-custody form in the shipping packaging,
as directed by the laboratory. The field crew will retain a copy of the chain-ofcustody for the project file.



Deliver or ship the samples to the laboratory within one business day of sample
collection and via overnight delivery (when shipping).

All laboratory analytical data will be validated by a data validation professional in
accordance with the USEPA Contract Laboratory Program National Functional Guidelines
for Organic Data Review, January 2005 and the USEPA Region II SOP for the Validation of
Organic Data modified to accommodate the USEPA Method TO-15.
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10. Sediment Sampling Procedure
The following standard sediment sampling procedure is applicable to the collection of
representative sediment core samples from the Gowanus Canal. This procedure may be
varied or changed as required, dependent upon site conditions and equipment limitations.
Any deviation from this standard will be documented in the field notebook and in the final
report.

10.1 Sampling Methods
Location, equipment, and sampling situations will dictate the applicable method of sample
collection for each point. Sediment sampling will generally accomplished through the use of
one of the following samplers or techniques:






Ponar/Shipek Grab Sampler
Vibracore Sampler
Remote Sampler
Sonic or GeoProbe® Drill Rig and Sampler as specified in Section 4.4
CPT Drill Rig as specified in Section 4.4

These samplers and sampling techniques will likely result in the collection of representative
sediment samples from the Gowanus Canal.

10.2 Sample Interferences
Proper sampling procedures will be used to collect samples in accordance with this SOP to
prevent cross contamination and improper sample collection. Common causes of sample
interferences are listed below to ensure that the samplers can avoid potential sample
collection problems.
1. Cross Contamination: Eliminated or minimized through the use of dedicated or
disposable sampling equipment where appropriate. Where the use of dedicated or
disposable sampling equipment is not possible or practical, the equipment will be
decontaminated in accordance with the SOP for Decontamination of Field Sampling
Equipment located in Section 11.
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2. Improper Sample Collection: Typical improper sample collection techniques include:
 Improper decontamination of sampling equipment.
 Use of sampling equipment or sample containers that are not compatible with
the contaminants of concern or the laboratory analytical method.
 Sample collection in an obviously disturbed or non-representative area.

10.3 Equipment/Apparatus
Equipment needed for collection of sediment samples may include (depending on technique
chosen):




















Vibracore Sampling Rig
Ponar/Shipek Sampler
Stainless Steel Sampling Tools
Laboratory Provided Sample bottles
Resealable plastic bags
Ice
Coolers, packing material
Chain of custody records, custody seals
Decontamination equipment/supplies
Maps/plot plan
Safety equipment
Tape measure
Camera
Field data sheets/field notebook/waterproof pen
Permanent markers
Sample bottle labels
Paper towels
Personal protective equipment (PPE)
Global positioning system (GPS)

10.4 Pre-Sampling Procedures
10.4.1 Sample Location
A GPS navigation system will be used to identify and record sample location coordinates.
The base station will be located on land based survey control point tied into the New York
State Plane coordinate system. If required, the proposed locations may be adjusted based
upon access and obstructions.

44

FIELD SAMPLING PLAN
FULTON MUNICIPAL W ORKS FORMER MANUFACTURED GAS PLANT SITE
BROOKLYN, NEW YORK
MARCH 2012

10.5 Sample Collection
10.5.1 Ponar/Shipek Sampler
Surficial sediment samples will be collected from the upper 6 inches (approximate) using a
Ponar or Shipek type grab sampler. Both of these sampling devices have the advantages of
being relatively easy to handle and operate, readily available, moderately priced, and
versatile in terms of the range of substrate types they can effectively sample. In addition,
both of these grab samplers provide sufficient sample volume (7.5 or 3 cubic liters,
respectively) to allow sub sampling for multiple analytes.
Careful use of grab samplers is required to avoid problems such as loss of fine-grained
surface sediments from the bow wave during descent, mixing of sediment layers upon
impact, lack of sediment penetration, and loss of sediment from tilting or washout upon
ascent
The sampling procedure is as follows:
1. Prior to sample collection, the grab sampler will be decontaminated.
2. When deploying the grab sampler, the speed of descent should be controlled, with no
“free fall” allowed. In deep waters, use of a winching system is recommended to
control both the rate of descent and ascent.
3. The sampler will be carefully lowered the last few feet to minimize dispersal of fine
material due to a sampler-induced shock wave.
4. At the time of the sample collection, the sample location will be surveyed with GPS
survey equipment.
5. After the sample is collected, the sampling device should be lifted slowly off the
bottom, and raised to the surface at a slow and steady rate.
6. Sediments in direct contact with sides or teeth of the grab sampler will be excluded
from samples to prevent potential contamination from the grab sampling device when
possible.
7. Prior to sampling directly from the grab sampler, the overlying water will be removed
by opening the jaws of the ponar slightly and allowing the water to drain. If the
overlying water is turbid, then the suspended solids will be allowed to settle, if
possible, prior to draining.
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8. Where sampling directly from the sampler is not possible or feasible, the sampler will
be slowly opened over a sample platform. The sampler will be placed such that the
sample may be deposited with minimal disturbance.
9. Photograph the sample in color with a camera. Place a small label with sample field
Identification (ID) number and approximate depth so that it appears in each frame.
10. Sediments will be described in accordance with the soil description procedure listed
above in Section 5.
11. Place sediment samples into pre-cleaned laboratory provided jars for the appropriate
analyses as determined in the work plan. Label each jar with the unique grab sample
identification number and depth of the sample.
12. Place the sample containers into plastic sealable bags or bubble wrap and place them
in an iced cooler until transfer shipment to the analytical laboratories. Add sample to
the chain of custody form.
If the above sampling protocols are followed, it will minimize the effects of typical
disadvantages to Ponar or Shipek samplers such as possible shock wave and loss of very fine
grained surface deposits, potential for water column contamination, and nearby down current
sediment re-deposition. The potential does exist for larger materials such as twigs and stones
to prevent jaw closure that will result in collection of unacceptable sample. In areas with
significant debris in sediment, collection of a representative sediment surface sample may not
be possible due to method and equipment limitations.
10.5.2 Vibracore Sampler
A Vibracore Sampler will be used to collect samples at depth that maintain a representative
vertical profile of the sediment stratigraphy. The corer is slowly lowered to the substrate and
vibrated into the sediments. Vibrations from the core barrel do cause minimal realignment of
sediment grains; however, compaction and strata-bending are nearly eliminated.
The sample collection procedure is as follows:
1. The core location will be located via GPS and recorded in boat’s navigational
software and/or project field book.
2. Measure the water depth using appropriate means, such as a sounding line, marked
pole or fathometer.
3. Press and vibrate the core barrel into the sediment until it is inserted 20 feet, or until
refusal occurs. Note insertion length in the field book.
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4. Retrieve the core barrel containing the sample.
5. With the Lexan sleeve and the barrel held vertically in the boat, drill a hole in the
Lexan tube just above the top of the sediment column to drain off water.
6. Cut off the Lexan tube just above the sediment surface and cap both ends.
7. Label the tube lengths with sample station ID codes using a permanent marker.
8. Section the core into five 48-inch sections, capping each end, and ensuring the upper
ends are marked with the depth interval.
9. Stow the core sections upright on the boat in a vertical rack.
10. Transport core sections ashore and place in an enclosed vertical rack with ice for
processing as soon as possible.
Once on shore, the cores will be transported to the Williamsburg MGP site for processing.
Core samples for visual logging and analytical sampling shall be processed as follows:
1. Place core section on the core-processing table and secure with the cutting guides.
2. Using the metal guides, cut the Lexan core liner lengthwise using a router or other
vibrating cutter tool with a guide such that the cutting bit penetrates the Lexan liner
and does not cut significantly into the sediment core. Rotate the core 180 degrees and
repeat the process. Disturbed sediment adjacent to the liner wall should not be
sampled, but it is important not to contaminate the undisturbed interior of the core
with plastic chips or other debris from the cutting process.
3. Once the liner wall is cut through along opposite sides (top and bottom of the
horizontal core), use a 6-foot length of stainless steel wire to separate the core into
two half-cylinders. With the core secured on the core processing table, line the wire
up along the top saw cut. Draw the wire evenly thought the core vertically until the
core is separated.
4. If the core material cannot be separated using the wire, a thin rectangular stainless
steel blade should be used to separate the core using a series of vertical cuts along the
core’s axis. Vertical cutting in discrete steps, rather than “dragging” the blade
through the core, insures that the layered structure of the core is not obscured, and
that contaminants are not spread across layers. Between each vertical cut,
decontaminate the blade as described in Section 11.
5. Arrange the two half-cylinders of the core section side-by-side, with the cut surfaces
facing up. Extend a tape measure along them, starting at the original top end of the
core.
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6. Photograph the core in color with a camera. Insure that the wet surface of the core
does not reflect light directly into the camera lens. Photograph the core section in
overlapping frames; place a small label with core field ID number so that it appears in
each frame. Advance the tape measure appropriately for any additional sections of
the same core.
7. Sediments will be described in accordance with the soil description procedure
(Section 5).
8. Collect each analytical sample, as pre-determined in the work plan, from the
undisturbed core interior with a clean, stainless steel spoon or spatula. Do not sample
any obviously “non-sediment” objects in the core interval; bottle caps, broken glass,
sticks, large rocks, etc.
9. Place sediment samples into pre-cleaned laboratory provided jars for the appropriate
analyses as determined in the work plan. Label each jar with the unique core
identification number and depth of the sample.
10. Place the samples containers into plastic sealable bags or bubble wrap and place them
in an iced cooler until transfer shipment to the analytical laboratories.
10.5.3 Remote Sampler
A remote sampler will be used to collect surficial sediment samples at shallow depths where
either ponar/Shipek or vibracore methods are inaccessible.
The sample collection procedure is as follows:
1. Prior to sample collection, the remote sampler will be thoroughly decontaminated.
2. The remote sampler may consist of a stainless steel or Teflon scoop attached to a
telescoping pole or other similar device.
3. The remote sampler is extended to the location of the sediment sample targeted for
collection.
4. Once a sufficient volume of material is collected in the scoop, then the sampler
should be retrieved slowly to avoid the loss of extremely fine material as the sampler
passes thru the water column.
5. The sample is then transferred directly to a pre-cleaned laboratory container.
6. This process may be repeated if additional sample volume is necessary.
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10.6 Quality Assurance/Quality Control
QA/QC procedures that apply to the these activities include QA/QC laboratory samples
including blind duplicate, MS/MSD samples, and field blank samples. QA/QC samples are
detailed in the Final PDI Work Plan and QAPP. Prior to collection of the QA/QC samples,
equipment will decontaminated in accordance with procedures described in Section 11.
The following general QA procedures apply:
All data must be documented on field data sheets or within site field notebooks.
All instrumentation must be operated in accordance with operating instructions as
supplied by the manufacturer, unless otherwise specified in the work plan. Equipment
checkout and calibration activities must occur prior to sampling/operation and they must
be documented as indicated in the QAPP.
References
1. U.S. Environmental Protection Agency, Office of Water, Office of Science &
Technology. 2001. Methods for Collection, Storage and Manipulation of Sediments
for Chemical and Toxicological Analyses: Technical Manual. EPA-823B-01-002,
October 2001
2. State of Ohio, Environmental Protection Agency, Division of Surface Water. 2001.
Sediment Sampling Guide and Methodologies, Second Edition. November 2001
3. ASTM, 2003. D4823-95 (2003) Standard Guide for Core Sampling Submerged,
Unconsolidated Sediments. ASTM International, West Conshohocken, PA. August
2003.
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11. Equipment Decontamination Procedure
The following equipment decontamination procedure is applicable for use in
decontaminating sampling tools used in collection of analytical samples from surface soils,
subsurface soils, and groundwater. Equipment decontamination will prevent crosscontamination and maintain analytical sample integrity. This procedure may be varied or
changed as required, dependent upon site conditions and equipment limitations. Any
deviation from this standard should be documented in the field-sampling book and in the
final report.

11.1 Equipment/Apparatus
Equipment needed for decontamination of sampling equipment may include:











Alconox or non-phosphate soap
Simple Green
Methanol
10% Nitric acid solution
De-ionized water
Decontamination buckets
Secondary containment vessels
Plastic sheeting
Scrub brushes
PPE

11.2 Equipment Decontamination Procedure
Equipment will be decontaminated in accordance with procedures specified in the Final PDI
Work Plan as summarized below. Equipment decontamination procedures are also detailed
within the QAPP.
11.2.1 Sampling Equipment and Tools
Prior to sampling, all non-dedicated equipment (i.e., bowls, spoons, bailers, and soil
sampling apparatus (i.e. Macro-Core Shoe and split spoon equipment) will be
decontaminated as follows.


Decontamination of sampling equipment and hand tools may take place at the
sampling location as long as all liquids are contained in pails, buckets, etc.
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All sampling equipment will be washed with water and a non-phosphate detergent
(Alconox, Simple Green, etc.) to remove gross contamination.
All sampling equipment will then be rinsed with de-ionized water.
All equipment used to collect samples for VOC and semi-volatile organic compounds
(SVOC) analysis will then receive a methanol rinse followed by a de-ionized water
rinse.
All equipment used to collect samples for metals analysis will then receive a 10%
nitric acid solution rinse followed by a de-ionized water rinse.
At no time will decontaminated equipment be placed directly on the ground.
Equipment will be wrapped in polyethylene plastic or aluminum foil for storage or
transportation from the designated decontamination area to the sampling location,
where appropriate.

11.2.2 Drill Rig and Backhoe Decontamination
A decontamination pad will be constructed of High Density Polyethylene (HDPE) sheeting
on a prepared surface sloped to a sump. If possible, the decontamination pad will be
constructed onsite, even if work is to be performed offsite. If contaminated soils are
encountered offsite, the need for a temporary off-site decontamination pad will need to be
evaluated.
The size of the pad shall be sufficient to drive the drill rig on without tearing the sides or
bottom of the plastic sheet. Sides of the pad will be bermed so that all decontamination water
is contained. Upon completion of all field activities, the decontamination pad will be
properly decommissioned. To accomplish decommissioning, all free liquids will be removed
from the surface of the HDPE sheeting, including the sump area, and allowed to air dry. The
HDPE sheeting will then be cut to manageable size, folded or rolled, and placed in the waste
container (roll-off container or 55-gallon drum). The wood timbers used to construct the
containment berm will be inspected to ascertain if the material has come in contact with
decontamination liquids during use. If they have, the materials will be steam cleaned or
disposed in the waste container for subsequent disposal at an appropriate facility. If the
materials have not been in contact with decontamination liquids, they may be reused.
Geoprobe® rig drilling implements will be decontaminated with water and a non-phosphate
detergent and water rinse. Decontamination will be completed in close proximity to the
proposed borings and will be completed over a temporary decontamination pad or plastic
containers because of site constraints. The macro-core sampling shoe will be
decontaminated in accordance with subsection 10.2.1.
All equipment used in intrusive work including backhoe, drilling rig, augers, bits, tools, splitspoon samplers, and tremie pipe will be cleaned with a high-pressure hot water or steam
cleaning unit. The equipment will be broom-cleaned with a wire brush to remove dirt,
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grease, and oil before beginning fieldwork and before leaving the project Site upon
completion of the last sampling activity. Tools, drill rods, and augers will be placed on
sawhorses or polyethylene plastic sheets following steam cleaning. Direct contact with the
ground should be minimized. The augers, rods, and tools will be decontaminated between
each drilling location according to the above procedures. The backhoe bucket, arm, and any
other part of the equipment, which may have contacted excavated soil, will be
decontaminated between each test pit location. Decontamination water will be containerized
on-site prior to disposal.
Unless sealed in manufacturers packaging, monitoring well casing and screens will be steam
cleaned immediately before installation. The screen and casing shall then be wrapped in
polyethylene plastic and transported from the designated decontamination area to the well
location.

11.3 Quality Assurance/Quality Control
There are no specific QA activities that apply to the implementation of these procedures.
However, the following general QA procedures apply:



All data must be documented on field data sheets or within site field notebooks.
All instrumentation must be operated in accordance with operating instructions as
supplied by the manufacturer, unless otherwise specified in the work plan.
Equipment checkout and calibration activities must occur prior to sampling/operation
and they must be documented.

References
1. Field Sampling Plan For Site Investigations At Manufactured Gas Plants, KeySpan
Corporation, March 2004.
2. U.S. Environmental Protection Agency, 1993. U.S. EPA Contract Laboratory Program –
Statement of Work for Organic Analysis, Multi-Media, Multi-Concentration. Document
ILMO1.0-ILO-1.9, 1993. U.S. Environmental Protection Agency, Washington, DC.
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12. Analytical Sample Handling and Transport
Subsurface soils collected will be handled and submitted for laboratory analysis according to
the following procedure. The QAPP provides a detail description of sample handling and
transport.
1. Samples will be transferred from the sample equipment into suitable, labeled sample
containers specific for the laboratory analyses to be performed. Use laboratoryprovided, pre-preserved sample bottles for specific analyses. Do not overfill bottles if
they are pre-preserved.
2. Secure the sample container with the appropriate cap, place the sample container in a
resealable plastic bag or bubble wrap, and place it inside of a sample cooler provided
by the laboratory. Use ice to cool the sample cooler to 4 degrees Celsius.
3. Record all pertinent sample identification data in the site database and/or field
notebook.
4. Print the completed COC record from the database, sign, and photocopy. If
necessary, a hard copy COC may be used in the place of the electronic database. A
COC is attached in Appendix D. Place the original COC in a resealable plastic bag
and affix it to the inside of the top of the cooler/or will transmitted to the laboratory
courier upon a sample pick-up.
5. Attach a custody seal to the outside of the cooler prior to shipment/pickup.
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13. Investigation-Derived Waste Handling Procedure

13.1 General Waste Handling Procedures
The following procedure provides guidelines for the management of investigation derived
wastes. Wastes anticipated to be generated as part of the Fulton Municipal Works MGP RI
include the following materials: subsurface soils, groundwater, decontamination fluids, PPE,
and miscellaneous investigation-derived field supplies. All wastes will be segregated into
sediment and subsurface soil, fluids and PPE/miscellaneous investigation-derived materials.
Investigation derived wastes will be placed in a United States Department of Transportation
(USDOT)-approved 55-gallon drum, roll-off or tank. Each waste vessel will labeled with a
“Non-Hazardous Waste Label” designated with “Pending Characterization.”
Information on the label should include:
Generator: National Grid Corporation
Address:
Fulton Former MGP Site (address of the parcel listed in the Final PDI Work
Plan)
At the end of each day, each waste container should be secured and placed onto the drum
containment pad. Each container should be covered and sealed at the end of waste handling
activities. The field representative will document the number and type of investigation
derived wastes. Investigation -derived wastes will be documented on the waste tracking
sheet and provided to the National Grid PM. A waste tracking form is attached in Appendix
E.

13.2 Investigation Derived Waste Sample Collection Procedure
If required, the field representative will obtain a waste profile sample of soil and fluid
investigation derived wastes. A sample will be collected from each of the investigationderived wastes that require analysis for disposal. Soil wastes will be collected by using
shovels, hand auger or other equipment, composited and then placed into laboratory provided
sample jars. The waste profile parameters will be provided to the field representative prior to
collection of the waste profile sample. Samples will be collected into laboratory-preserved
bottles, chilled with ice, and submitted to the laboratory under COC as described in above
Section 11.
Reference
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1.

Field Sampling Plan For Site Investigations At Manufactured Gas Plants, KeySpan
Corporation, March 2004.
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Appendix A

Daily Activity Report (electronic only)

DAILY ACTIVITY REPORT
DATE:

Page ___ of ___

Consultant Personnel:

PROJECT:

National Grid Personnel:

PROJECT NO.:

Other Personnel:

SITE LOCATION:

NYSDEC Personnel:
Site Visitors:

Description of Activities and Summary of Significant Field Observations (Indicate Times as Appropriate)
______________________________________________________________________________________________________
______________________________________________________________________________________________________
______________________________________________________________________________________________________
______________________________________________________________________________________________________
______________________________________________________________________________________________________
______________________________________________________________________________________________________
______________________________________________________________________________________________________
______________________________________________________________________________________________________
______________________________________________________________________________________________________
______________________________________________________________________________________________________
______________________________________________________________________________________________________
______________________________________________________________________________________________________
Drilling Summary
Completed Boring ID

Completed Well
ID

Total Depth of Soil
Sampling

Well Screen Bottom
Depth

Well Screen Top
Depth

Isolation
Casing
Depths

Other

Summary of Soil Samples Submitted for Laboratory Analyses
Soil Sample ID

Boring ID

Depth Interval

Time Collected

Analyses Requested

Duplicate
Sample ID

MS/MSD
(yes/no)

Summary of Groundwater Samples Submitted for Laboratory Analyses
Groundwater
Sample ID

Well ID

Time Collected

Analyses Requested

Sample Tube
Intake Depth

Purge/Sample Flow
Rate

Duplicate Sample ID
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Appendix B

Visual-Manual Description Standards (electronic only)
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Appendix C

Monitoring Well Information (electronic only)

Figure 1

WELL INSTALLATION CHECKLIST
Project Name

Drilling Co.

Boring No.

Project Number

Drillers

Date Started

Project Location
Site Location

Date Completed
Inspector

Final depth of boring and bore hole diameter
Depth bottom of sand pack and sand used
(e.g. Morie #0)
Type of casing (e.g. 2-in SCH 40 PVC)
Depth bottom of screen and screen type
(e.g. 10-slot)
Depth top of screen
Depth top of sand pack
Depth top of seal and type of seal
(e.g. cement/bentonite grout)
Type of surface seal
Well completion (e.g. stickup or flush mount)

Figure 2
Overburden Monitoring Well Construction Diagram
Project
Project No.
Date
Elevation
Field Geologist

Driller
Drilling Method
Development Method
Boring No.
Well No.
Elevation of Top of
Surface Casing
Stick Up Casing Above
Ground Surface
Elevation of Top of Riser
Pipe
Riser Pipe Above Ground
Surface
Type of Surface Seal
Surface Casing I.D.
Type of Surface Casing
Riser Pipe I.D.
Type of Riser Pipe
Borehole Diameter
Type of Backfill
Elevation/Depth Top of
Seal
Type of Seal
Elevation/Depth Top of
Sand Pack
Elevation/Depth Top of
Screen
Type of Screen
Slot Size and Length
Type of Sand Pack
Elevation/Depth Bottom
of Screen
Elevation/Depth Bottom
of Sand Pack
Type of Backfill Below
Monitoring Well
Elevation/Depth of Hole
NOT TO SCALE

Figure 3
Double Cased Monitoring Well Construction Diagram
Project
Project No.
Date
Elevation
Field Geologist

Driller
Drilling Method
Development Method
Boring No.
Well No.
Elevation of Top of
Surface Casing
Stick Up Casing Above
Ground Surface
Elevation of Top of Riser
Pipe
Riser Pipe Above Ground
Surface
Surface Casing I.D.
Type of Surface Seal
Type of Surface Casing
Upper Aquifer Casing
I.D.
Borehole Diameter/Depth
Riser Pipe I.D.
Type of Riser Pipe
Type of Backfill
Depth Casing is Set In
Confining Layer
Approximate Thickness
Confining Layer
Elevation/Depth Top of
Seal
Type of Seal
Elevation/Depth Top of
Sand Pack
Type of Sand Pack
Borehole Diameter/Depth
Type of Screen
Slot Size and Length
Elevation/Depth Bottom
of Screen
Elevation/Depth Bottom
of Sand Pack
Type of Backfill Below
Monitoring Well
Elevation/Depth of Hole
NOT TO SCALE

Groundwater Sample Log Sheet
__KeySpan
____________________ Well Identification: _______________
Client:
__
______________________________
Project Number:
Date: _______________
_
Site Name / Location:
Depth to Water (ftbtoc): _______________
Weather: ____________________________________________________
Well PID (ppm): _________________
Purging Information
Time

3@3-5 m.

pH

+/- 0.1

Specific
Cond.
(mS/m)

3%

Turbidity Dissolved
Oxygen
(NTU)
(mg/L)

10%

10%

Temp.

Salinity

(ºC)

ORP
(Eh)
(mV)

3%

+/- 10 mV

Comments
Rate
(lpm)

(color, odor, etc.)

Approximate Purge Volume:
_______________________
Sampling Information

Personnel: _______________________________
Sample Collection

Analysis

Number

Size

Type

Preserv.

Sample Name:

Time:

Notes:

Page __ of __
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Appendix D

Chain-of-Custody (electronic only)
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Appendix E

Waste Tracking Form (electronic only)

Addendum to Field Sampling Plan
The following describes revisions/additions to the site specific Field Sampling Plan (FSP)
prepared by GEI Consultants for the Fulton Municipal Works Manufactured Gas Plant Site
in Brooklyn, New York.
Revisions to Section 4. - Subsurface Soil Sample Collection Procedure
Revision to Page 10 Section 4 First paragraph – Remove text outlined in first paragraph and
insert the following: “The following subsurface soil sample collection procedure is
applicable to the collection of representative subsurface soil using direct push Geoprobe®,
hollow-stem auger, resonant sonic drilling technologies, and cased rotary drive and wash
methods. Alternate methods may be used at the field representative’s discretion with
authorization of National Grid and New York State Department of Environmental
Conservation (NYSDEC).
Revision to Page 14 Section 4.4 – Insert Section 4.4.6 – Cased Rotary Drive and Wash
Methods and add the following text: “For cased rotary drive and wash methods casing will
be advanced using a 300-lb hammer to the target sampling depth. Various casing sizes (4-, 6, 8-inch) will be used at each boring location depending on subsurface conditions encountered
(e.g. blowing sands, obstructions etc.). A roller bit attached to a drill string will be inserted
into the casing annulus to remove soil cuttings to the proposed sample depth. Water combined
with a biodegradable drilling polymer will be mixed in a drilling tub to create a drilling fluid.
The drilling fluid will be circulated through the drill string and roller bit to facilitate in
maintaining a hydrostatic head and remove soil cuttings inside the casing. Drill cuttings and
drilling fluid will be returned inside the casing into the drilling wash tub to allow soil cuttings
to settle out and reuse the drilling fluid. Upon completion of cleaning the casing, split-spoon
sampling will be conducted in accordance with ASTM D-1586-84 for standard penetration
test and split spoon sampling. Soil samples will be collected at various sampling intervals
at each boring location. Split spoon samples will be collected ahead of the casing. Splitspoon samples will be decontaminated after each sample is collected as indicated below in
subsection 10.2.2. Soil cuttings from split spoon samples and drilling wash tub and drilling
fluid will be containerized and properly disposed as indicated in section 13.
Revisions to Section 7. - Change section name to “Monitoring/NAPL Recovery Well
Installation and Development”
Insert Section 7.4 – NAPL Recovery Well Specifications
1.

Install 4-inch inner diameter, threaded, flush joint, Schedule 40 polyvinyl chloride
(PVC) well screen and casing extending from the bottom of each boring to
approximately 2 to 3 inches below ground surface. Well screens will have slot
openings of 0.020 inches.

2.

Install 2 to 5-foot long sumps at the bottom of each well. Sumps will consist of 4inch inner diameter, Schedule 40 PVC riser pipe.
April 2015 – File No. 34060.00 – Page 1

3.

Annular space around the sumps will be filled with bentonite pellets. Pellets will be
installed via pouring through the top of casing at ground surface and the pellets will
be allowed to hydrate for at least 30 minutes before installation of overlying
materials.

4.

Screen sections will be installed to span tar saturated or tar coated materials
observed during drilling and will vary in length depending on subsurface conditions
encountered.

5.

Multiple screen sections may be utilized in a single well depending on subsurface
conditions encountered. If multiple screen sections are utilized, the screens will be
separated by 4-inch diameter Schedule 40 PVC riser pipe.

6.

Annular space around the well screens will be filled with #2 filter sand to a minimum
height of 2 feet above the top of the well screen.

7.

Install a minimum 2 foot long seal above the filter sand using bentonite pellets.
Pellets will be allowed to hydrate for at least 30 minutes before installation of
overlying materials.

8.

Remaining annular space of above seal to approximately 6-inches below ground
surface will be filled with cement grout using a tremie pipe. The grout will be
allowed to set for a minimum of 48-hours prior to well development.

9.

Recovery wells will be completed with a minimum 6-inch inner diameter, load rated
flush mounted curb box. Curb box will be installed within a 2 foot by 2 foot by 6inch thick concrete pad sloped to shed surface water away from the well.

10.

Each recovery well will be equipped with an expandable cap and a lock.

11.

The top of the casing and the rim of the curb box for each recovery well will be
surveyed to 0.01 feet relative to the North American Vertical Datum 1988 (NAVD
88).
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GZA
Geo Environmental, Inc.
Engineers and Scientists

UNIFIED SOIL CLASSIFICATION SYSTEM (USCS) (ASTM D 2488) (Visual-Manual Procedure)
Order of Descriptors
-

Consistency or Relative Density
Particle Size Descriptor(s)
- Percentage
- Grain Size (fine/medium/coarse)
- Angularity
- Component Name

-

- Plasticity
- Dilatancy
Organics
Debris
Maximum Size of Gravel
Moisture Condition

Criteria for Descriptors
Consistency of Fine Grained Soils
N-Value (uncorrected)

Very Soft
Soft
Medium Stiff
Stiff
Very Stiff
Hard

<2
2–4
5–8
9 – 15
16 – 30
> 30

Definition of Particle Size Ranges
Soil Component

Size Range

Boulder
Cobble
Gravel
Sand

> 12 in (300 mm)
3 in (75 mm) to 12 in (300 mm)
No. 4 Sieve (4.75 mm) to 3 in (75 mm)
No. 200 (0.075 mm) Sieve to No. 4
Sieve (4.75 mm)
< No. 200 Sieve (0.075 mm)*
< No. 200 Sieve (0.075 mm)*

*Use Atterberg limits and chart to differentiate between silt
and clay

VISUAL IMPACTS

Color
Contaminate Information
Odor
Stratum

Apparent Density of Coarse Grained
Soils

Consistency

Silt
Clay

-

Consistency
Very Loose
Loose
Medium Dense
Dense
Very Dense

N-Value (uncorrected)
<4
4 – 10
11 – 30
31 – 50
> 50

Portion Amount Percentage by Volume
Trace
Few
Little
Some
Mostly

Angularity of Coarse-Grained Particles
Angular

- Particles have sharp edges
and relative plane sides with
unpolished surfaces

Subangular

- Particles are similar to angular
description but have rounded
edges

Subrounded

- Particles have nearly plane
sides but have well-rounded
corners and edges

Rounded

- Particles have smoothly
curved sides and no edges

5%*
5-10%
15-25%
30-45%
50-100%

Moisture Condition
Dry

- Absence of moisture,
dusty, dry to touch

Moist

- Damp, but no visible
water

Wet

- Visible free water,
usually soil is below
water table

ABBREVIATIONS

MR = Mud Rotary
NLO = Naphthalene Like Odor
HSA = Hollow Stem Auger
FLO = Fuel Like Odor
SSA = Solid Stem Auger
PLO = Petroleum Like Odor
NAPL Saturated
SS = Split Spoon Sampler
CLO = Chemical Like Odor
U = Undisturbed Sample (Shelby Tube)
ALO = Asphalt Like Odor
Tv = Field Vane Shear Test (Torvane)
CrLO = Creosote Like Odor
Lenses with NAPL Saturation
PP = Pocket Penetrometer
OLO = Organic Like Odor
and Naphthalene Like Odors
WOR = Weight of Rod
SLO = Sulfur Like Odor
WOH = Weight of Hammer
MLO = Musty Like Odor
SPT = Standard Penetration Test (ASTM D1586)
Blebs, Globs, Lenses,
N-Value = Cumulative number of uncorrected blows
= Measured Water Level
Coatings and Naphthalene Like
for the middle two 6-inch intervals (blows/ft)
Odors
R = Refusal of Spoon Sampler
REC = Recovery
NAPL Staining, Sheen, and
RQD = Rock Quality Designation
Naphthalene Like Odors
PEN = Penetration length of sampler or core barrel
PID = Photoionization Detector
ppm = Parts Per Million
Petroleum Sheen/Staining
NA = Not Applicable
Odors
NS = Not Surveyed
ft. = Feet
in. = Inches
USCS = Unified Soil Classification System (ASTM
D2487)
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UNIFIED SOIL CLASSIFICATION SYSTEM (USCS) (ASTM D2488)
IDENTIFYING FINE GRAINED SOILS (50% OR MORE FINES)

IDENTIFYING COARSE GRAINED SOILS (50% OR LESS FINES)

APPENDIX D
COMMUNITY AIR MONITORING PLAN (CAMP)

FINAL REMEDIAL INVESTIGATION WORK PLAN
FULTON MUNICIPAL WORKS
FORMER MANUFACTURED GAS PLANT (MGP) SITE
BROOKLYN, NEW YORK
MARCH 2008

Community Air Monitoring Plan
Fulton Former MGP Site
In accordance with NYSDEC and NYSDOH requirements for a CAMP, a perimeter air-monitoring plan
will be implemented at the site during each phase of the field activities. The objective of the perimeter
air-monitoring plan is to provide a measure of protection for the downwind community (i.e., off-site
receptors, including residences and businesses and on-site workers not involved with the site field
activities) from potential airborne contaminant releases as a direct result of field activities. The perimeter
air-monitoring plan is a stand-alone document and will be available on site. The VOC Monitoring,
Response Levels, and Actions are presented as follows.
Air Monitoring Response Levels and Actions
Response Level
>5 ppm above
background for 15minute average
Persistent levels >5
ppm over background
<25 ppm











VOCs
Actions
Temporarily halt work activities
Continue monitoring
If VOC levels decrease (per instantaneous readings) below 5 ppm over background, work
activities can resume
Halt work activities
Identify source of vapors
Corrective action to abate emissions
Continue monitoring
Resume work activities if VOC levels 200 feet downwind of the property boundary or half the
distance to the nearest potential receptor is <5 ppm for a 15-minute average
If VOC levels are >25 ppm at the perimeter of the work area, activities must be shutdown
Particulates

Response Level
>100 mcg/m3 above
background for 15minute average or
visual dust observed
leaving the site
>150 mcg/m3 above
background for 15minute average










Actions
Apply dust suppression
Continue monitoring
Continue work if downwind PM-10 particulate levels are <150 mcg/m3 above upwind levels
and no visual dust leaving site
Stop work
Re-evaluate activities
Continue monitoring
Continue work if downwind PM-10 particulate levels are <150 mcg/m3 above upwind levels
and no visual dust leaving site

Sources:
New York State Department of Health Community Air Monitoring Plan, June 20, 2000.
New York State Department of Environmental Conservation Division Technical and Administrative Guidance
Memorandum - Fugitive Dust Suppression and Particulate Monitoring Program at Inactive Hazardous Waste
Sites, October 27, 1989.

During excavating and materials handling operations, the air in work areas will also be sampled
periodically for the presence of contaminants. A portable PID will be utilized to periodically monitor the
levels of organic vapors in the ambient air and a Mini RAMTM PM-10 (or equivalent) particle detector
will be used to count inhalable particles (0.1-10 micrometer range) of dust during the fieldwork.
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PID and Mini RAM readings will be taken hourly during excavation or more frequently if air quality
measurements approach action levels as defined herein. Measurements will be monitored from the
breathing zone (4 to 5 feet above ground level) at worker locations to determine working conditions (and
whether there is a need to change levels of worker protection).
In addition to VOCs and particulates, cyanide will be monitored in the work zone and at the perimeter of
the work area. The cyanide monitoring methods will be determined prior to mobilization, but at a
minimum, will include Draeger® tube sampling.
In order to make a conservative assessment of when different levels of respiratory protection are needed
during the fieldwork, it will be assumed that the organic vapors detected by the air monitoring
instruments consist of the most toxic volatile compounds expected to be found on the site. Preliminary
evaluation of the risks expected at the site indicates that the most toxic volatiles that are probably present
are VOCs (particularly Benzene, Toluene, Ethylbenzene, Xylene [BTEX]). Based on data published by
the Occupational Safety and Health Administration (OSHA) and the American Conference of
Government Industrial Hygienists (ACGIH), and previous experience with manufactured gas plant
(MGP) wastes, the following personal protective equipment (PPE) will be employed when the given
concentrations of organic vapor are detected in the breathing zone.

Compound of Concern

Level D

Level C

Level B

Chemical Name
M<X
X<M<Y
M>Y
BTEX and other photoionizable
M <5 ppm
5 ppm <M <50 ppm
M >50 ppm
VOCs
Where: M = concentration of organic vapor measured in the field.
X,Y = concentrations at which different levels of respiratory protection are necessary.

The PPE requirements may be modified based on compound-specific monitoring results information, with
the written approval of the Corporate Health and Safety Specialist (CHSS).
Respiratory protection from dusts will be required when inhalable particulate concentrations from
potentially contaminated sources exceed 150 µg/m3.
Odors or dusts derived from site contaminants may cause nausea in some site workers, even though the
contaminants are at levels well below the safety limits as defined above. Workers may use dust masks or
respirators to mitigate nuisance odors with the approval of the site safety officer (SSO).
Whenever practical, work areas should be positioned upwind of organic vapor and dust sources to reduce
the potential for worker exposure.

