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Executive Summary
By way of an Order on Consent (Order), The Brooklyn Union Gas Company d/b/a National Grid
NY (National Grid), while preserving its rights to seek reimbursement from any responsible
parties, has agreed to complete delineation of the nature and extent of the contamination at, and
emanating from the K - Williamsburg Works site, site #224055 in Brooklyn, Kings County, New
York (the Site). Pursuant to that Order, National Grid has further agreed to implement this
Remedial Investigation Work Plan Addendum (Work Plan Addendum), attached to the Order as
Exhibit B, in accordance with the Work Plan Addendum’s schedule.
A remedial investigation (RI) was previously performed (2009-2012 RI) in accordance with the
RI Work Plan dated May 2008, and a RI Report was submitted to the NYSDEC in January 2015
(2015 RI Report). For ease of discussion, the 2015 RI Report the RI study area was divided into
six parcels identified as Parcels 1 through 6 as shown in the table below and in Figure 2.
Current Owner
Parcel ID
Address
Block
Within Former Williamsburg Works MGP Footprint (i.e., Within the Site)
35 Kent Avenue
Parcel 1
North 12th Associates
2288
Brooklyn, NY
50 Kent Avenue, Brooklyn,
NYC Department of
Parcel 2
2287
NY
Parks and Recreation
20 North 12th Street
NYC Department of
Parcel 3
2287
Brooklyn, NY
Parks and Recreation
2 North 12th Street
NYC Department of
Parcel 4
2287
Brooklyn, NY
Parks and Recreation
Outside Former Williamsburg Works MGP Footprint (i.e., Outside the Site)
16 North 11th Street
NYC Department of
2294
Brooklyn, NY
Parks and Recreation
Parcel 5
33 North 10th Street
NYC Department of
2294
Brooklyn, NY
Parks and Recreation
26 North 12th Street
NYC Department of
Parcel 6
2277
Brooklyn, NY
Parks and Recreation
Source: New York City Oasis Map http://www.oasisnyc.net/map.aspx accessed 12/10/2020

Lot
1
1
16
30

1
5
1

This work plan is an addendum to the 2008 RI Work Plan and includes Parcels 3 and 4 and
adjacent street rights-of-way (the Investigation Area). This Work Plan Addendum has been
prepared by GEI Consultants, Inc. (GEI), on behalf of National Grid, and in general accordance
with the New York State Department of Environmental Conservation (NYSDEC) DER-10
Technical Guidance for Site Characterization and Remedial Investigation, dated May 2010.
The Site is adjacent to property located at 26th North 12th Street and at 16 North 11th Street,
where a large-scale oil refining and storage facility (Pratt Works) was operated on Blocks 2277
and 2294, respectively, by Standard Oil and its predecessors (now collectively ExxonMobil)
GEI Consultants, Inc., P.C.
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from the 1860s until 1949, generally contemporaneous with the operation of the Williamsburg
Works. Both the Williamsburg Works and ExxonMobil operations, as well as onsite and adjacent
operations by Bayside Fuel Oil Depot Co, Motiva Enterprises LLC., Buckeye Partners, L.P.,
Sunoco, Inc., and Chevron U.S.A. Inc. (ChevTex), included the storage and use of petroleum and
petroleum products. Parcels 3 and 4 are currently vacant and comprise a portion of one of five
blocks that have been or will be redeveloped by the New York City Department of Parks and
Recreation (NYCDPR) as part of Bushwick Inlet Park.
In this Work Plan Addendum, the installation of soil borings, monitoring wells, soil vapor points,
and test pits, to evaluate the nature and extent of impacts in subsurface soil and groundwater at
the Investigation Area, is described. National Grid reserves the right to amend/add to this Work
Plan Addendum scope to incorporate and or consider sampling data from the ExxonMobil and
NYC site characterization. Data generated during this Work Plan Addendum investigation will
be used to evaluate the nature and extent of impacts and update the conceptual site model (CSM)
and will be incorporated into the 2015 RI Report, including tables and figures, to create a RI
report that is comprehensive for at least Parcels 2, 3, and 4. An Alternatives Analysis (AA) that
develops, evaluates, and recommends a remedy to address MGP wastes for the Site, or at least
the administrative portion of the Site that includes Parcels 2, 3 and 4, will be prepared and
submitted to NYSDEC within 60 days following their approval of the Final RI Report.

GEI Consultants, Inc., P.C.
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1. Introduction
By way of an Order on Consent (Order), The Brooklyn Union Gas Company d/b/a National Grid
NY (National Grid), while preserving its rights to seek reimbursement from any responsible
parties, has agreed to complete delineation of the nature and extent of the contamination at, and
emanating from the K - Williamsburg Works site, site #224055 which is approximately 5.5 acres
in area and consists of the following properties located in Brooklyn, Kings County, New York
(the Site).
Tax Map/Parcel No.

Address

Block 2287 Lot 1

50 Kent Avenue (aka 41 North 11th Street), Brooklyn, NY

Block 2287, Lot 16

20 North 12th Street, Brooklyn, NY

Block 2287, Lot 30

2 North 12th Street, Brooklyn, NY

Block 2288, Lot 1

35 Kent Avenue, Brooklyn, NY

The Site location is shown in Figure 1. Pursuant to the Order, National Grid has further agreed to
implement this Remedial Investigation Work Plan Addendum (Work Plan Addendum), attached
to the Order as Exhibit B, in accordance with the Work Plan Addendum’s schedule. This Work
Plan Addendum is an addendum to the Remedial Investigation Work Plan, Williamsburg Works
Former Manufactured Gas Plant, Brooklyn, New York dated May 2008.
In February 2007, prior to the execution of the Order, National Grid entered into Order on
Consent and Administrative Settlement, Index # A2-0552-0606, with the New York State
Department of Environmental Conservation (NYSDEC) to investigate and remediate
Manufactured Gas Plant (MGP) wastes associated with several sites in Kings, Queens, Nassau,
and Suffolk counties, New York (the Multi-Site Order). The former Williamsburg Works was
added to the Multi-Site Order in August of 2007. In November 2016, National Grid exercised its
unilateral right to terminate the Williamsburg Works site from the Multi-Site Order. NYSDEC
disputed the termination. In November 2017, a stipulation and order of settlement and
discontinuance resolved the disputed termination in favor of National Grid. See The Brooklyn
Union Gas Company v. New York State Department of Environmental Conservation, Supreme
Court of the State of New York, County of Albany, Index No. 903754-17.
While the Site was under the Multi-Site Order, a remedial investigation (RI) was performed
(2009-2012 RI), and a RI Report was submitted to NYSDEC in January 2015 (2015 RI Report).

GEI Consultants, Inc., P.C.
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For ease of discussion, the 2015 RI Report the RI study area was divided into six parcels
identified as Parcels 1 through 6 as shown in the table below and in Figure 2.
Current Owner
Parcel ID
Address
Block
Within Former Williamsburg Works MGP Footprint (i.e., Within the Site)
35 Kent Avenue
Parcel 1
North 12th Associates
2288
Brooklyn, NY
50 Kent Avenue, Brooklyn,
NYC Department of
Parcel 2
2287
NY
Parks and Recreation
20 North 12th Street
NYC Department of
Parcel 3
2287
Brooklyn, NY
Parks and Recreation
2 North 12th Street
NYC Department of
Parcel 4
2287
Brooklyn, NY
Parks and Recreation
Outside Former Williamsburg Works MGP Footprint (i.e., Outside the Site)
16 North 11th Street
NYC Department of
2294
Brooklyn, NY
Parks and Recreation
Parcel 5
33 North 10th Street
NYC Department of
2294
Brooklyn, NY
Parks and Recreation
26 North 12th Street
NYC Department of
Parcel 6
2277
Brooklyn, NY
Parks and Recreation
Source: New York City Oasis Map http://www.oasisnyc.net/map.aspx accessed 12/10/2020

Lot
1
1
16
30

1
5
1

The Site is adjacent to property located at 26th North 12th Street and at 16 North 11th Street,
where a large-scale oil refining and storage facility (Pratt Works) was operated on Blocks 2277
and 2294, respectively, by Standard Oil and its predecessors (now collectively ExxonMobil)
from the 1860s until 1949, generally contemporaneous with the operation of the Williamsburg
Works. Both the Williamsburg Works and ExxonMobil operations as well as on-site and
adjacent operations by Bayside Fuel Oil Depot Co; Motiva Enterprises LLC.; Buckeye Partners,
L.P.; Sunoco, Inc.; and Paragon Oil, Inc. and Texaco Inc., and Chevron U.S.A. Inc. (collectively
ChevTex) included the storage and use of petroleum and petroleum products.
In this Work Plan Addendum, the installation of soil borings, monitoring wells, soil vapor points,
and test pits is proposed to evaluate the nature and extent of impacts in subsurface soil and
groundwater at Parcels 3 and 4 and adjacent street rights-of-way (the Investigation Area). Plate 1
shows the Investigation Area and proposed investigations; sample locations from prior
investigations, including the 2009-2012 RI, are shown in Plate 2. Data generated during this
Work Plan Addendum investigation will be used to evaluate the nature and extent of impacts and
to update the 2015 RI Report, including the conceptual site model, with respect to the
Investigation Area.
Parcels 3 and 4, currently vacant, were most recently used for document storage and, in addition
to gas manufacture, were previously used for a railroad terminal (ChevTex), for lumber storage
(Bridge Lumber Co.), and for parking (ChevTex). They comprise a portion of one of five blocks
that have been or will be redeveloped by the New York City Department of Parks and Recreation
GEI Consultants, Inc., P.C.
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(NYCDPR) as part of Bushwick Inlet Park. Located on Lots 16 and 30 of Block 2287, Parcels 3
and 4 occupy 2.75 acres of park land.
This Work Plan Addendum has been prepared by GEI Consultants, Inc. (GEI), on behalf of
National Grid, and in general accordance with the NYSDEC DER-10 Technical Guidance for
Site Characterization and Remedial Investigation, dated May 2010. As such, this Work Plan
Addendum includes an Investigation Area description and summary of history relevant to this
Work Plan Addendum (Section 2) and a scope of work (Section 3). The Health and Safety Plan
(HASP), Community Air-Monitoring Plan (CAMP), Field Sampling Plan (FSP), and Quality
Assurance Project Plan (QAPP) have been updated in this Addendum to incorporate new
information and changes to policy and industry practice since 2008 (e.g., 2010 version of DER10) and are provided as Appendices A through D, respectively. Historical documents are
provided in Appendix E. National Grid reserves the right to amend/add to this Work Plan
Addendum to incorporate and or consider recent sampling data from Block 2277.

GEI Consultants, Inc., P.C.

3

Remedial Investigation Work Plan Addendum - Parcels 3 and 4
Williamsburg Works Site
Brooklyn, New York
July 2021

2.

Investigation Area Background

Parcels 3 and 4 are bordered by the East River to the west; North 11th and North 12th Streets to
the south and north, respectively; and 41 N. 11th Street (aka 50 Kent Avenue) to the east. Parcel
1 is entirely covered by an occupied building. There are currently no buildings at Parcels 2, 3 and
4. The Investigation Area is located within a dense urban area of mixed commercial, industrial,
and residential land use. Blocks 2277 and 2294, located adjacent to the Site footprint to the
north and south, have a long history of industrial activity by ExxonMobil; Bayside Fuel Oil
Depot Co.; Motiva Enterprises LLC.; Buckeye Partners, L.P.; Sunoco, Inc.; and ChevTex
including oil refining, storage, and distribution. In addition to being part of the Williamsburg
Works, 41 N. 11th Street, Parcel 2, has been used for sheet metal manufacturing and a New York
City Department of Sanitation garage.

2.1

History

The history of the former Williamsburg Works, the ExxonMobil refinery, and the surrounding
area has been developed through the review of selected historical maps, photographs, historic
drawings from The Brooklyn Union Gas Company (BUG), available Ordnance Department of
the War Department files, available Sanborn Fire Insurance (Sanborn) maps, historic periodicals,
books, and information presented in previous reports. These documents are provided in
Appendix E. Historic structures for 1887, 1905, 1916, and 1978 are shown in Figures 3 through
6. The Site and surrounding area history relevant to this Work Plan Addendum is summarized
below. This history focuses on the similarity of contaminants of concern from the Williamsburg
Works and other on-site and nearby operations. An in-depth history for the Williamsburg Works
and surrounding area can be found in the Construction Completion Report, 50 Kent Avenue
Property Holder Area, Portion of NYSDEC Site Number 224055 and Brooklyn North 1 Garage,
NYSDEC Site Number 224028, Brooklyn, Kings County, New York dated March 2018.

2.1.1

Pre-Operational History

The Plan of the City of New York 1776map, surveyed in 1766 and 1767 depicted the former
marsh and shorelines surrounding the Site and Bushwick Creek (Appendix E). According to this
map, the Creek extended to the east along North 14th and North 15th Streets with the shoreline
recessed to First Avenue (now Kent Avenue). As such, Parcels 3 and 4 were submerged.
An 1844 navigation map of the East River depicted a similar configuration of the historic
shoreline and depth of water, over what was later developed into Parcels 3 and 4. Sometime
between 1849 and 1855, approximately 20 feet of filling above the original sediment surface
extended the land area westward into the East River (Colton, 1849 and Dripps, 1855). An 1868
insurance map shows the property to the north, Parcel 6, filled and reshaped, indicating that prior
GEI Consultants, Inc., P.C.
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to 1868, Bushwick Creek was filled and reshaped into what is now Bushwick Inlet. A basin at
the end of North 12th Street was filled in between 1887 and 1898.

2.1.2

MGP Operational History

The Williamsburg Gas Light Company was the first known operator of the Williamsburg Works.
It was incorporated in 1850 but as of 1851 had not started operations (Murphy, 1995). The
Williamsburg Works was first shown on the 1868 Sanborn map. At that time, gas was produced
using a coal carbonization process. On the 1868 Sanborn map, gas production facilities included
a retort house, coal shed, and coal tar tank. The 1887 Sanborn map shows two exhauster houses,
a generator house, condenser house, and multiple tanks. Gas storage and purification facilities
included two tar tanks on the 1887 Sanborn map. In the 1800s it also appears that the MGP gas
feedstock switched from coal to coal and naphtha, the latter supplied by ExxonMobil
(Progressive Age, 1893). The old Loomis House shown on the 1908 BUG drawing is also
evidence of the conversion to petroleum feed stock.
According to the 1905 Sanborn map, iron tanks, a pump house, a circular gas tank, a generator
house, a condenser house, exhauster houses, purifying houses, blacksmith shop, and pipe shop
had been added.
A 1908 BUG drawing shows an excavation plan for a pump house, settling tank, and oil
separator to be built on the south-western portion of Parcels 3 and 4. Two pipelines, one labeled
Oil Conduit and the other labeled Pratt Oil Conduit, are shown on Parcel 4. Based on its name
and on the orientation of the Pratt Oil Conduit crossing the Site in the 1908 figure, it appears to
connect to operations on Block 2277 as shown in Figure 4. The other conduit, based on its name
and orientation, appears to connect the ExxonMobil operations to the Williamsburg Works by oil
lines in N. 12th Street shown on a 1912 New York City drawing (Figures 4 through 6 and Plate
1).
By 1916, the Sanborn indicates the former Williamsburg Works continued carbureted water gas
production as evidenced by the addition of generators and conversion of the retort house to a
generator house. A pump house and oil separator, similar to those shown in the 1908 BUG
drawing, as well as two additional oil tanks and a tar slop tank are also shown.
During World War I the United States government, acting through the Ordnance Department of
the War Department, constructed a toluol manufacturing plant within and adjacent to the
Williamsburg Works property. These operations occurred on at least Parcel 3 (BUG, 1921). The
toluol plant began operations on October 8, 1918 and was discontinued 45 days thereafter, on
November 21, 1918. The toluol plant was rated to scrub 16,000 million cubic feet of water gas
per day. The estimated annual pure toluol production was 407,000 gallons, however, given the
short period of operation actual production was 39,829 gallons.
GEI Consultants, Inc., P.C.
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In addition to toluol, other petroleum distillates were produced, as reported by the Ordnance
Department, including light oil, crude benzol, crude toluol, and solvent naphtha.
During the period from 1932 to 1937, ExxonMobil refinery infrastructure, in the form of steam
lines connecting Block 2277 to Block 2294, was installed over and across North 12th Street and
North 11th Street and through the Williamsburg Works (City of New York, 1932, Plate 1).
Removal of the steam lines from North 11th and North 12th Streets, in 1937, approximately
coincides with the cessation of operations and demolition of The Williamsburg Works, after
1935 (City of New York, 1938).
The Williamsburg Works ceased operation and the structures were dismantled prior to 1941, as
evidenced by the vacant lots shown in the 1941 Sanborn Map.

2.1.3

Post-MGP Operational History

Subsequent to dismantlement, the former Williamsburg Works property was subdivided and
redeveloped for commercial, industrial and manufacturing uses. A brief history of the postworks use was developed from available BUG and Sanborn maps and is presented below by
parcel (Appendix E).
United States Navy leased Parcels 3 and 4 beginning on July 1, 1945, with permission to stay
until June 30, 1946, or six months after the end of the war. The use and activity, if any, by the
United States Navy is unknown. Other subsequent operators and operations are described below:
•

Parcel 3: The property was sold by The Brooklyn Union Gas Company to Havemeyer
and Elder Inc. on January 31, 1947. Brooklyn Eastern District Terminal purchased the
property September 8, 1948. ChevTex purchased the property from the Brooklyn Eastern
District Terminal on August 14, 1958. The 1965 Sanborn depicts two railroad spurs, a
repair shop, office, scale, and scrap metal storage on the property. By 1978, the property
and buildings were vacant except for the office. ChevTex sold the property to Bridge
Lumber Co. Inc. on May 24, 1982 which then sold the property to the New York City
Industrial Development Agency on October 5, 1982. By 1983, as shown on the Sanborn
map, the buildings had been demolished, and the property was used for parking. On
March 26, 1987 the property was repurchased by the Bridge Lumber Co. Inc. which sold
it to the R.A.R Realty Corp. on the same day. A warehouse building was constructed by
1986 and used for lumber storage from 1988 until 1995, according to Sanborn maps. On
September 23, 1991, the property was purchased by The City of New York. On June 29,
1995, the property was purchased by Citipostal, Inc. On December 12, 2001, the property
was purchased by 10th Street, LLC. On October 7, 2004 the property was purchased by
New 10th Street LLC. CitiStorage used the building for document storage until January
31, 2015 when a fire destroyed the building. The remainder of the building was

GEI Consultants, Inc., P.C.

6

Remedial Investigation Work Plan Addendum - Parcels 3 and 4
Williamsburg Works Site
Brooklyn, New York
July 2021

demolished, and the parcel is currently vacant. On April 26, 2017, the property was
repurchased by The City of New York.
•

2.1.4

Block 2287 Parcel 4: According to a title search, the property was sold from the
Brooklyn Union Gas Company to Havemeyer and Elder Inc. on January 31, 1947.
Havemeyer & Elder purchased multiple properties along the East River to expand their
railroad terminal, the Brooklyn Eastern District Terminal. The 1965 Sanborn figure
depicted three railroad spurs extending into the property from the west. Brooklyn Eastern
District Terminal sold the property to ChevTex on August 14, 1958. Sanborn maps
depict oil truck parking operations occurred from at least 1978 until 1982. ChevTex sold
the property to The Bridge Lumber Company Inc. on May 24, 1982. On March 26, 1987
the property was repurchased by the Bridge Lumber Co. Inc. which sold it to the R.A.R
Realty Corp. on the same day. The property was used for lumber storage from at least
1988 until at least 1996, according to Sanborn maps and aerial photographs. On
September 23, 1991, the property was purchased by The City of New York. On June 29,
1995, the property was purchased by Citipostal, Inc. The building on Parcel 3 was
extended to Parcel 4 sometime after 1996. On December 12, 2001, the property was
purchased by 10th Street, LLC. On October 7, 2004 the property was purchased by New
10th Street LLC. CitiStorage used the building for offices and document storage until
January 31, 2015 when a fire destroyed the building. The remainder of the building was
demolished, and the parcel is currently vacant. On April 26, 2017, the property was
repurchased by The City of New York.

Surrounding Parcel Histories

The history of the properties surrounding Parcels 3 and 4 is important to understanding the
environment at the Site. A brief history of the surrounding area was developed through the
review of selected historical maps, photographs, historic drawings from BUG, available Sanborn
maps, and information presented in previous reports.
Parcel 2
The parcel east of Parcel 3 was also occupied by the Williamsburg Works. Gas storage and
purification facilities included three gas holders, a governor house, a purifying house, and
scrubbers on the 1868 and 1887 Sanborn maps. Gas storage in holders continued on this parcel
until after 1935.
During World War I the United States government, acting through the Ordnance Department of
the War Department, constructed a toluol manufacturing plant within the Williamsburg Works
property, including operations on this parcel. A survey made for Chemical Equipment
Corporation dated September 10th, 1920 showed a tank and 3-story iron structure near the corner
of N. 12th Street and Kent Avenue.
GEI Consultants, Inc., P.C.
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Gas production gradually decreased between 1932 and 1937 as production increased elsewhere.
Operations ceased after 1935 and the structures were dismantled prior to 1941. Subsequent to
dismantlement, the former Williamsburg Works property was subdivided and redeveloped for
commercial, industrial and manufacturing uses.
BUG sold the property to Kent Industrial Corp. on July 22, 1946. A warehouse/industrial
building was constructed by 1951 and was occupied by the Ferro-Co. Corp. for sheet metal
product manufacturing. By 1965, the building was occupied by Commercial Corrugated
Container Corp. On December 12, 1952, Kent Industrial Corp. sold Parcel 2 to Kenneth Carroad.
On June 2, 1971, the property was sold to American Sandfill and Marine Corp. On December
31, 1986, the property was sold to The Carroad Family Partners. On May 8, 1989, the property
was sold to Fifty Kent Avenue Associates, LP. By 1978, the property was leased by a New York
City Department of Sanitation garage, which occupied the property until February 2009 when the
building was demolished (GEI, 2015). New York City acquired the property by condemnation in
2007. An Interim Remedial Measure (IRM) was completed on this property from November
2015 until June 2017. Dense nonaqueous phase liquid (DNAPL) recovery wells were installed
in 2014 and DNAPL recovery is ongoing. The property has no building and is currently a New
York City park.
Additional information on Parcel 2 can be found in the Construction Completion Report, 50 Kent
Avenue Property Holder Area, Portion of NYSDEC Site Number 224055 and Brooklyn North 1
Garage, NYSDEC Site Number 224028, Brooklyn, Kings County, New York dated March 2018.
Parcel 5
The block south of the Site contained historic manufacturing and oil operations. 1868 Sanborn
that shows C. Pratt & Co. Oil works onsite, with Lot 1 labeled “Oil Packing”. Multiple large
tanks for refined oil storage and a filling house are depicted on the 1884 Sanborn map. Pratt
Manufacturing occupied the property by at least 1887 (Sanborn map), with the exception of a
row of residential buildings along Kent Avenue. A large section in the center of the property
noted the storage of oil in barrels.
On the 1905 Sanborn map, the eastern portion of the property contains 11 tanks marked as
refined oil storage ranging from 375 to 14,000 petroleum barrels (BBLS) and one unmarked iron
tank. The Pratt Works portion of the property notes barrel storage, filling, and shipping, as well
as barrel printing and storage. The 1916 Sanborn maps shows the unmarked iron tank have been
removed and four more oil storage tanks are present. The storage capacity of the largest oil tank
is 843,000 BBLS.
A 1932 Army Corps of Engineers report indicates that Standard Oil Co. of New York (Inc.) (now
ExxonMobil) operated two piers for the receipt of petroleum products and drums/barrels on the
East River (north of 10th St and south of 11th St) and a bulkhead wharf on Bushwick Creek and
GEI Consultants, Inc., P.C.
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East River associated with Pratt’s 13th St plant operations, as shown in the in-text figure below.
These were likely the loading locations for millions of gallons of oil per year.

1932 COE Port of New York: Standard Oil Pier and Wharf Locations

In 1937, ExxonMobil sold the property to Havermeyers and Elder, Inc. In 1938, Havermeyers
and Elder, Inc. sold the property to the Brooklyn Eastern Terminal District. The 1941 Sanborn
indicates the property was occupied by the Brooklyn Eastern District Terminal as a rail-marine
terminal. The property was used primarily for bulk flour storage. One chemical storage building
is depicted to the southwest of the property along North 10th Street.
By 1982, the Sanborn map shows additional railroad lines and spurs through the northern portion
of the property into the former Williamsburg Works property. In 1987, the property was sold
multiple times: from the Brooklyn Eastern District Terminal to NYD Properties, Inc., then to
Oliver Carey, and then to Kent Terminal Corp. A warehouse was constructed on the property in
the 1990s and has been since used by CitiStorage and Recall for document storage. USA Waste
Services of NYC, Inc. bought the property in 1998. Jallco LLC and then Citipostal Inc. bought
the property in 2000. 10th Street LLC bought the property in 2002. New 10th Street LLC bought
the property in 2005. In April 2017, New York City acquired the property for its incorporation
into Bushwick Inlet Park.
GEI Consultants, Inc., P.C.
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Parcel 6
The property north of the Site has also been used for manufacturing, as a refinery for various
petroleum products including kerosene, gasoline, and naphtha, and as an oil terminal. Until
recently, the property was used as an oil storage facility. This property has been operated by
ExxonMobil, Bayside Fuel Oil Depot Co: Motiva Enterprises LLC.; Buckeye Partners, L.P.;
Sunoco, Inc.; and Paragon Oil, Inc. and Texaco Inc., and Chevron U.S.A. Inc. (collectively
ChevTex).
Charles Pratt and Company began operations at the Astral Oil Works (later known as Pratt
Works), a kerosene refinery, in 1867 (Wilson, 1918). The refinery was located between N. 12th
Street, 1st Avenue (now Kent Avenue), the East River and Bushwick Inlet (Explosion, 1880).
Around 1875, barges delivered feedstock oil to the plant where it was pumped through pipes and
into receiving tanks. The oil was then distilled leaving a solid residue byproduct (Forbes, 1959).
By 1872, the plant was rated at a capacity of 1,500 barrels of oil per day, making it one of the
three largest oil refineries around Manhattan. Circa 1883, oil was also delivered to the facility
via a 12-inch pipeline from the Standard Oil (now ExxonMobil) Works on Newtown Creek
(Brooklyn Daily Eagle, 1883). This pipeline is shown in Figures 3 through 6 and Plate 1.
The plant had the rated capacity of a daily output of illuminating oils in excess of 1,100 barrels,
or about 1,200 barrels of refined oils of all kinds, including naphthas. The process yielded
approximately 1.5 percent gasoline, 1 percent naphthas, and 66 percent kerosene in the form of
either the highly refined “Astral” illuminating oil (kerosene) or ordinary grade illuminating oil.
Acids and caustics were added to remove the impurities following the distillation. Six additional
small, horizontal cylindrical stills also took charges of 50 barrels each. In addition, Pratt used
several small steam stills which were used exclusively to refine gasoline and naphthas
(Williamson et al, 1959). Around 1876 nineteen stills handled over 120,000 gallons of Crude Oil
on a daily basis, and eventually the plant was expanded to thirty-five stills (primarily for the
production of naphtha) (ExxonMobil, Undated and 1950).
The 1887 Sanborn map shows the northwestern section of the property was used primarily for
manufacturing tin cans, boxes and barrels. The southeastern portion of the property contained
the majority of the oil refining operations. At its peak, the facility handled over 50 million
gallons of petroleum products per year including “Astral” oil, crude petroleum, refined oils,
naphtha, benzene, gasoline, lubricating oils, and turpentine. There are several tanks depicted on
the property, including: five labeled as tar tanks, others labeled as gasoline, oil, and others
without labels. The five tar tanks include: three round tanks and one rectangular tank in the
center of the property, and one round tank in the southeast corner of the property, near the
intersection of North 12th Street and Kent Avenue. Depending on oil prices, plants were known
to alternate between the use of coal and crude petroleum as feed stocks (Gesner, 1865). This
coal distillation process is very similar to the MGP coal carbonization process, and the tar
produced from both processes would be chemically similar (Scientific American, 1974). The tar
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tanks may have been used as a result of coal distillation or as fuel to heat the boilers. Coal was
also the source of heat for the refining process.
The December 1900 Standard Oil Co. of NY Pratt Works Business Analysis gives the following
income breakdown: approximately 46 million gallons of crude oil sold, 9.5 million gallons of
naphtha, 390,000 gallons of gas oil, 7.8 million gallons of tar (itemized separately from asphalt
and pitch), and 316,000 gallons of acid oil (ExxonMobil, 1907). Several additional tanks are
shown in the 1905 Sanborn map, including six iron tanks labeled “naphtha” at the corner of N.
12 Street and Kent Avenue.
Multiple newspaper articles dated between 1871 and 1910 document the occurrence of several
fires at the plant that resulted in burning of tar and oil tanks and releases of product to the
environment. On one occasion, the entire property was destroyed. The New York Times 1873
article titled “Great Fire” references constant bursting of stills with flames and sparks drifting
toward the gas works facility. The New York Times Article published on May 10, 1910
documents several explosions followed by a catastrophic fire within the canning and filling
building located on the western portion of the parcel, near the East River. Another article cites
drainage from the Pratt plant of the Standard Oil Company (now ExxonMobil) as the source of
fire on Bushwick Creek (New York Times, 1909).
A 1932 Army Corps of Engineers report indicates that ExxonMobil operated a bulkhead wharf
on Bushwick Creek associated with Pratt’s 13th St plant operations (in text figure above under
Parcel 5). Astral oil was containerized in 5-gallon containers and millions of cans were shipped
from the facility’s Bushwick Creek Dock. All of the cans and cases, primarily tin, used for
containerization and shipment were manufactured at the plant (ExxonMobil, 1944). Tin and lead
were used in the canning process. Cans were filled in filling rooms located on the western end of
the property, near the end of N. 12th Street.
The 1951 Sanborn map shows the plant as “not in use”. A 1954 aerial photograph confirms the
removal of the refining stills and equipment located in the southeastern portion of property. In
1951 ExxonMobil sold the property to ChevTex. From 1965 until 1988, ChevTex operated a
bulk oil terminal at the property.
The 1965 Sanborn map depicts a substantial change in property structures and ownership. The
property was used by ChevTex and all-but one formerly existing building appears to have been
removed as well as all the former tanks. Ten new tanks were shown:
•
•
•
•

Four 500,000-gallon tanks for gasoline,
One 212,000-gallon tank for kerosene,
One 1,050,000-gallon tank for No. 2 fuel oil,
One 840,000-gallon tank for No. 4 fuel oil,
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•
•

Two 212,000-gallon tanks for diesel oil, and
One 1,206,000-gallon tank for No. 6 fuel oil.

The 1978 Sanborn map notes the addition of a garage on the eastern portion of the property. In
1979, ChevTex received a Major Petroleum Facility License to operate a major oil storage
facility (MOSF) at the property. In 1997 the property was acquired by Bayside Fuel. The ten
tanks and the truck loading area were in use through 2016, until Bayside Fuel began
dismantlement. The NYSDEC Bulk Storage Database lists Bayside Fuel as MOSF Site Number
2-1240. The site status is currently listed as inactive with an expiration date of 03/31/2018.
Bayside Fuel is also listed as Chemical Bulk Storage (CBS) with site number 2-000222, which
expired on 02/08/2004.
The property is currently vacant and was acquired by the New York City Department of Parks
and Recreation in March 2016 for its incorporation into Bushwick Inlet Park.
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3.

Site Geology and Hydrogeology

This section describes the geology and hydrogeology beneath the Site and surrounding area
based upon specific boring and monitoring well data collected during nearby investigations.

3.1

Surficial Geology

Four major stratigraphic units, in order of increasing depth, have been identified during nearby
investigations: (1) fill, (2) alluvial, harbor, and marsh deposits, (3) glacial deposits [glacial till,
glacial outwash, and glacial lacustrine (lake)], and (4) bedrock [Fordham Gneiss].

3.1.1

Fill

The former shoreline of the Bushwick Creek and East River was located east of Parcel 3, as
shown on an 1844 Map of New York Bay and Harbor and The Environs included in Appendix E.
The Site and surrounding area were landfilled as part of the development of the waterfront in the
mid-1800s. Historically, a portion of the Site was in a marsh (possibly intertidal) area and
submerged under 3 feet to more than 15 feet of water. The depth of the water increased to the
west towards the East River. In the 1800s, the area was filled and developed. Fill has been
observed up to 43 feet bgs [-39.1 feet NAVD] near the Site.
There is also a more recently placed wedge of soil/fill (the “fill wedge”) above the historic
industrial surface of Parcels 3 and 4. This fill wedge would have been placed on Parcels 3 and 4
to level the site for construction of the warehouses that were built on Parcel 3 circa 1985 and
Parcel 4 between 1996 and 2001. The fill wedge is thin at the eastern side of Parcel 3 and
becomes thicker towards the East River.

3.1.2 Alluvial, Harbor, and Marsh Deposits
Alluvial, harbor, and marsh deposits have been observed beneath the fill layer during nearby
investigations. The alluvial deposits consist of sub-units of primarily sands with occasional silt
and/or gravel. Harbor deposits consist of organic materials, including fine-grained soil such as
organic soil. Marsh deposits consist of primarily silt, silt-clay, clay, and peat. Based on historical
maps, these deposits are believed to be associated with a former marsh (possibly inter-tidal)
located adjacent to Bushwick Creek and harbor deposits in the East River.
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3.1.3 Glacial Deposits
Glacial deposits have been encountered beneath the fill and alluvial deposits and above bedrock
during the Pre-Design Investigation (PDI) on Parcel 2 at a thickness of up to approximately 97
feet. The glacial deposits are categorized into three sub-units:
•
•
•

glacial till,
glaciolacustrine (glacial lake) clay, and
glacial outwash.

Glacial outwash was the most predominant geologic unit observed. Sporadic layers of glacial till
and a continuous glaciolacustrine layer are present within the glacial outwash. The glacial
deposits encountered are consistent with glacial stratigraphy described by Merguerian (2003) and
Moss and Merguerian (2005 and 2007). The sequence of deposits is likely associated with the
advance of the Harbor Hill terminal moraine, damming of glacial meltwaters and forming of
glacial lakes, and breaching of the Harbor Hill Terminal Moraine at The Narrows of New York
Harbor and subsequent retreat of the glacier.
The glacial outwash sands are typically light brown, brown, loose, non-cohesive, well-sorted,
fine to coarse sands with varied amounts of gravel, sporadic cobbles and trace silt. The glacial
outwash deposits extend to the bedrock surface, which is located approximately 99 feet bgs [87.27 feet NAVD,] on Parcel 2 during the PDI.
Sporadic layers of glacial till are present within the glacial outwash. Glacial till layers generally
consist of silt-sand mixtures. The maximum observed thickness of glacial till material was 49
feet [bottom depth -36.26 feet NAVD] south of the Site; however, the observed glacial till
thickness was generally less than 10 feet.
A consistent layer of glaciolacustrine clay (a glacial silt-clay unit) was encountered. This deposit
consists of a cohesive, dense, red to brown to gray, clay with varying amounts of fine sand, with
varves of silt and fine sand. The glacial silt-clay was encountered below the fill layer and interbedded with the glacial outwash. The glacial silt-clay was encountered as shallow as 36 feet bgs
[-31.4 feet NAVD] south of the Site, and as deep as 90 feet bgs [-78.27 feet NAVD] on Parcel 2
during the PDI. The glacial silt-clay unit is likely glaciolacustrine in origin as evidenced by the
varves of fine sand. Similar deposits within New York Harbor, described by Merguerian (2003),
were inferred to be associated with damming of the ancient Hudson River by the Harbor Hill
Terminal Moraine to the southwest.
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3.1.4

Bedrock

Published bedrock information presented by Buxton, et al. (1981) indicates that bedrock in the
vicinity of the Site is located at approximately -100 feet NAVD. Bedrock was encountered at 99
feet [-87.27 feet NAVD] on Parcel 2 during the PDI.

3.2

Hydrogeology

The Site hydrogeology will be discussed in terms of the closest surface water bodies (East River
and Bushwick Inlet). The East River is located at the northwestern boundary of the Site. The
Site and vicinity are underlain by an unconfined aquifer, the Upper Glacial Aquifer. Based upon
previous investigations at and near the Site, the anticipated depth to groundwater is from
approximately 6 to 8 feet bgs, depending on proximity to the East River, thickness of fill wedge,
and tide level. The groundwater flow direction is northwest, towards the East River. Historic
groundwater reversals, due to pumping for industrial and public water supply, between 1904 and
1947 have been documented (Buxton, 1981).
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4.

Scope of Work

The proposed activities will be conducted in accordance with the HASP (Appendix A), CAMP
(Appendix B), QAPP (Appendix C), and FSP (Appendix D). The remainder of this Work Plan
Addendum describes the proposed soil borings, monitoring wells, soil vapor points, and test pits,
as well as analytical samples. National Grid reserves the right to amend/add to this Work Plan
Addendum scope to incorporate and or consider sampling data from the ExxonMobil and NYC
site characterization.

4.1

Soil Borings

Sixty-one soil borings (WW-SB-200 through WW-SB-254 and WW-MW-200 through WWMW-205) are proposed for installation in the Investigation Area. The proposed soil boring
locations are shown in Plate 1. Table 1 contains sample descriptions, rationale, and analysis.
Actual drilling locations will be determined based upon the subsurface utility clearance
activities, permanent above-ground structures, and property owner requirements. The borings
will be installed with a sonic drill rig in accordance with drilling methods and procedures in the
FSP and RI Work Plan. Each boring location will be hand-cleared for utilities to 5 feet bgs. Soil
samples will be collected and logged continuously from each boring. It is anticipated that
drilling will proceed approximately 10 feet into soils that appear to be un-impacted according to
visual and PID assessment in the field. If no impacts are observed at a particular on-site boring
location, the boring will terminate at 30 feet bgs. Borings will not be advanced through the clay
layer present at approximately 60 feet bgs. After completing each borehole, the casing will be
removed incrementally as the boring is grouted.
At least 10 borings (WW-MW-202 and WW-SB-207, 208, 212, 221, 227, 232, 235,237, and
251), spread throughout the Investigation Area, will be advanced to the top of the clay layer at
approximately 60-feet to characterize the surface of the confining layer. These 10 borings target
known areas of deep contamination, based on borings installed adjacent to Parcels 3 and 4 during
the 2009-2012 RI and are spaced throughout Parcels 3 and 4 to provide adequate representation
of the presumed confining layer.
Up to four soil samples per boring will be selected for chemical analysis, as follow.
•

One sample will be collected from the depth interval indicating the greatest apparent
degree of contamination in the top 5 feet bgs. If the fill wedge is present at the boring
location and is at least 5-feet thick at the location, an additional shallow fill sample will
be collected from the next 5-feet below the fill wedge.

•

The next sample will be collected during boring advancement at the depth interval
indicating the greatest degree of impacts between the shallow fill and completion depth
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of boring. The greatest degree of impacts will be identified by field screening of the
borings with a Photoionization Detector (PID), and by visual and olfactory observations.
If soils within a particular boring appear un-impacted, then the sample will be collected
from the observed groundwater table.
•

The final sample will be collected beneath impacts, if present, or at the completion of the
boring.

Each sample will be analyzed, at a minimum, for volatile organic compounds (VOCs) by the
United States Environmental Protection Agency (EPA) Method 8260C, semi-volatile organic
compounds (SVOCs) by EPA Method 8270D, target analyte list (TAL) metals plus tin by EPA
Method 6000/7000 series, free cyanide by EPA Method 9014.
Samples from nine boring locations (WW-SB-204, 224, 227, 245, 246, 248, 249, 251, and 253)
also will be analyzed for alkylated polycyclic aromatic hydrocarbons (PAHs) by EPA Method
8270D SIM, n-alkanes and isoprenoids by EPA Method 8015D Modified, and extractable
petroleum hydrocarbon (EPH) by NJDEP EPH Method. The deepest sample from these nine
boring locations will only be analyzed for these additional analyses if visual or olfactory impacts
are observed at the completion depth of the boring. These methods will identify impacts that are
common to both Williamsburg Works and ExxonMobil operations.
The shallowest sample collected at each location will be analyzed for an additional suite.
Herbicides will be analyzed by EPA Method 8151A, pesticides will be analyzed by EPA Method
8081A, and polychlorinated biphenyls (PCBs) will be analyzed by EPA Method 8082. Six of the
shallowest samples will also be analyzed for per- and polyfluoroalkyl substances (PFAS) by
EPA Method 537. The QAPP details the quality assurance/quality control (QA/QC) samples that
will be collected.
At least 11 samples will be collected from the fill wedge based on four samples per acre required
by DER-10 paragraph 3.11. These samples will be collected from soil borings WW-SB-204,
205, 210, 214, 221, 224, 228, 233, 234, and 238, and WW-MW-200 and will be analyzed for
VOCs by EPA Method 8260C, SVOCs by EPA Method 8270D, TAL metals plus tin by EPA
Method 6000/7000 series, free cyanide by EPA Method 9014, herbicides by EPA Method
8151A, pesticides by EPA Method 8081A, Total Petroleum Hydrocarbons (TPH) by EPA
Method 418.1, and PCBs by EPA Method 8082. The next shallowest sample will be analyzed
for VOCs by EPA Method 8260C, SVOCs by EPA Method 8270D, TAL metals plus tin by EPA
Method 6000/7000 series, and free cyanide by EPA Method 9014. If four samples are collected
from borings WW-SB-204, 224, 227, 245, 246, 248, 249, 251, and 253 due to the thickness of
the fill wedge, the sample from the fill wedge will not be analyzed for alkylated PAHs by EPA
Method 8270D SIM, n-alkanes and isoprenoids by EPA Method 8015D Modified, and EPH by
NJDEP EPH Method.
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Drilling and sampling equipment will be decontaminated between each sample location as
described in the FSP. Soil cuttings and decontamination fluids will be contained within properly
labeled United States Department of Transportation (USDOT) 55-gallon drums or a lined roll-off
and disposed of at a National Grid-approved disposal facility.

4.2

Monitoring Wells

Six of the proposed soil borings (WW-MW-200 through WW-MW-205) will be completed as
permanent monitoring wells. The proposed well locations are shown in Plate 1. Table 1
provides sample description, rationale, and analysis. If potentially mobile NAPL is encountered
at depth in a boring, additional deeper wells may be installed to assess the potential for NAPL
recovery. The wells will be installed using rotosonic methods in accordance with drilling
methods and procedures in the FSP.
Each proposed monitoring well will be screened in the uppermost portion of the regional
unconfined aquifer. If deeper wells are installed to assess the potential for NAPL recovery, the
wells will be screened in areas of NAPL saturation. Each monitoring well will be constructed
with an approximate 10-foot length of 2-inch inner diameter (ID), 0.010-inch-slotted, monitoring
well screen and finished with 2-inch ID poly vinyl chloride (PVC) riser pipe to the surface and a
2-foot sump. Each well screen will extend approximately two feet above the water table. The
annular space between the well screen and borehole wall will be backfilled with chemically inert
sand to promote sufficient groundwater flow to the well and to minimize the passage of any finegrained formational material into the well. A bentonite clay seal will be placed above the sand
pack. The remaining annular space will be filled to grade with cement/bentonite grout. Each
monitoring well will be fitted with a lockable cap and finished with a flush-mounted curb box
secured with cement.
Each newly installed monitoring well will be developed by alternatively surging and pumping
until the turbidity is less than 50 nephelometric turbidity units (NTUs) or until a maximum of 10
well volumes of water has been removed. A field turbidity meter will be used to monitor the
NTU levels. Well development will be completed in general accordance with the FSP.
Each of the newly installed monitoring wells will be sampled after a minimum of two weeks
following completion of well development. Prior to sampling, two synoptic rounds of
groundwater level measurements will be recorded for the existing and newly installed monitoring
wells and the established surface water measuring point in the East River; the groundwater will
be gauged at both the low and high tidal levels.
The newly installed monitoring wells will be purged and sampled using low flow groundwater
sampling procedures and in accordance with the FSP unless NAPL is observed in the monitoring
well. Each groundwater sample will be analyzed for VOCs by EPA Method 8260C, SVOCs by
EPA Method 8270D, TAL metals and tin by EPA Method 6000/7000 series, herbicides by EPA
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Method 8151A, pesticides by EPA Method 8081A, PCBs by EPA Method 8082, and total
cyanide by EPA Method 9014. The QAPP details the QA/QC samples that will be collected.
Purge water generated during the installation and sampling of monitoring wells will be collected
in 55-gallon USDOT drums or a fractionation tank and will be disposed at a National Gridapproved disposal facility.

4.3

Test Pits

A total of four test pits (WW-TP-200 through WW-TP-203) are proposed to be excavated at the
Site. The proposed test pit excavation locations are shown in Plate 1, and the descriptions,
rationale, and analysis are presented in Table 1. The test pits are proposed to assess the
configuration and contents of former structures which may be present in the site subsurface.
Actual test pit locations will be determined based upon the subsurface utility clearance activities,
permanent above ground structures, and property owner requirements and may also be excavated
perpendicular to the conduits. Test pits may be advanced in the ROWs adjacent to the Site to
locate the conduits prior to finalizing the locations of on-site test pits, to avoid exploring through
the wedge of fill. The test pits will be excavated in accordance with the methods and procedures
in the FSP and RI Work Plan.
Each test pit will be photographed and logged during excavation. All material removed from the
test pit will be placed on polyethylene sheeting separated by depth. Odor-suppressing foam
and/or other appropriate means to mitigate odor (e.g. plastic sheeting) will be used to control
odor emissions that may result if impacted soils are excavated. Test pits will be terminated at the
approximate groundwater table or practical extent of the equipment, which is approximately 15
feet bgs. Field screening of soils will be conducted with a PID from the ground surface to the
entire depth of the excavation. A minimum of one soil sample will be selected for analysis per
each test pit. Samples will be selected from the area exhibiting the most prominent signs of
apparent contamination. If no impacts or structures are observed a sample will be collected from
the bottom of the test pit. Each sample will be analyzed for VOCs by EPA Method 8260C,
SVOCs by EPA Method 8270D, alkylated PAHs by EPA Method 8270D SIM, TAL metals plus
tin by EPA Method 6000/7000 series, n-alkanes and isoprenoids by EPA Method 8015D
Modified, EPH by NJDEP EPH Method, and free cyanide by EPA Method 9014. The QAPP
details the QA/QC samples that will be collected.
After the completion of each test pit, the test pit will be backfilled in reverse sequence in which it
was excavated, so that materials removed from the bottom of the test pit are placed back at the
bottom and materials removed from the top of the test pit are placed back at the top. The test pits
will be backfilled in lifts and compacted. If test pits are excavated in paved areas, the pavement
will be saw cut first and restored following completion of RI activities. Sampling equipment will
be decontaminated between each sample location and excavation equipment will be
decontaminated between each test pit location as described in the FSP. Excess soils and
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decontamination fluids will be contained within USDOT 55-gallon drums or a lined roll-off and
disposed of at a National Grid-approved disposal facility.
4.4 Soil Vapor Sample Collection
Six soil vapor samples (WW-SV-200 through WW-SV-205) are proposed for collection to assess
the soil vapor conditions beneath the former building foundation. The soil vapor point locations
were determined to evaluate subsurface soil vapors within the entirety of the Site. One ambient
air soil vapor sample (WW-AA-200) will be taken to compare background ambient air
concentrations to the subsurface soil vapor concentrations.
Each soil vapor point 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 National Grid’s “Draft Standard Operating Procedures for Soil
Vapor Intrusion Evaluations at National Grid MGP Sites in New York State.”
Temporary soil vapor sample points will be advanced approximately 5 feet bgs, or 1 foot above
the water table if the water table is shallower than 6 feet bgs. Temporary points will be
constructed utilizing a stainless-steel screen that is fitted to Teflon or stainless-steel tubing
secured with stainless steel fittings and caps to the ground surface. The annular space around the
screen will be backfilled with inert silica to a minimum of 6 inches above the screen. A bentonite
seal will be placed above the sand and the remainder of the annulus will be filled with soil
cuttings. The sampling port will be sealed with a 2-inch layer of bentonite paste at the surface.
To ensure that the sampling tube is sealed from the ambient air aboveground, helium will be
used as a tracer gas as described in the NYSDOH Soil Vapor Intrusion Guidance document.
Each sample will be collected utilizing a SUMMA® canister with a laboratory calibrated flow
controller that will not exceed 0.2 liters/minute. Each SUMMA® canister will be shipped to an
approved-NYSDOH ELAP registered laboratory for analysis. The sample will be analyzed for
VOCs and naphthalene by the EPA Method TO-15.
QA/QC procedures are detailed within the QAPP located in Appendix D. QA/QC samples will
include one blind duplicate sample collected during each sampling event. An approved
NYSDOH ELAP registered laboratory will perform the analyses.

4.4

Survey

Sample locations and test pit limits will be surveyed by a New York State Licensed Land
Surveyor. The elevation of each sample location will be determined to ±0.01 foot and will be
tied into the Site benchmark. All locations and elevations will be referenced to the New York
State Plane Eastern Zone North American Datum 1983 and North American Vertical Datum
1988.
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4.5

Data Validation and Management

Soil and groundwater samples will be analyzed by a NYSDOH environmental laboratory
approval program accredited laboratory. Analytical results will be provided in a New York State
Category B data deliverable format. The data will be validated in accordance with New York
State Analytical Service Protocols, and a data usability summary report will be prepared
documenting the adequacy of the analytical data obtained from the laboratory and discussing any
quality control non-compliance issues or limitations on the use of the data.
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5.

RI and AA Report Preparation

5.1

Remedial Investigation Report

The information collected as part of this Work Plan Addendum will be used to update the
conceptual site model (CSM) and will be incorporated into the 2015 RI Report, including tables
and figures, to create a RI report that is comprehensive for at least Parcels 2, 3, and 4. The CSM
and RI report developed using data collected as part of this Work Plan Addendum will build
upon data already collected at the Site including the 2015 RI Report, 50 Kent Avenue PDI, and
other data collected previously on the Site.

5.2

Alternatives Analysis Report

An Alternatives Analysis (AA) Report that develops, evaluates, and recommends a remedy to
address MGP wastes for at least Parcels 2, 3, and 4 will be prepared in accordance with section
4.4 of DER-10.
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6.

Schedule

The Community Participation Plan (CPP) has been updated and submitted to NYSDEC for
review in July 2021.
Field activities can commence two to four weeks following NYSDEC and NYSDOH approval of
this Work Plan Addendum and access to private properties, pending contractor availability. The
field work is projected to last approximately 6 weeks. The draft RI report will be submitted to
NYSDEC for review approximately 20 weeks following the completion of field activities.
A draft AA will be submitted to NYSDEC within 60 days of approval of the Final RI Report for,
at least, Parcels 2, 3, and 4.
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Table

GEI Consultants, Inc., P.C.

Table 1. Sample Location Rationale
Remedial Investigation Work Plan Addendum

WW-SB-200

Lot 16

Evaluate soil quality within
the footprint of the former
purifying house

WW-SB-201

Lot 16

Evaluate soil quality within
the footprint of the former
scrubbers

3

0

0

WW-SB-202

Lot 16

Evaluate soil quality within
the footprint of the Site.

3

0

0

WW-SB-203

Lot 16

Evaluate soil quality within
the footprint of the iron gas
tank.

3

0

0

WW-SB-204

Lot 16

Evaluate soil quality within
the footprint of the Site.

4

0

0

WW-SB-205

Lot 16

Evaluate soil quality within
the footprint of the Site.

4

0

0

WW-SB-206

Lot 16

Evaluate soil quality within
the footprint of the Site.

GEI Consultants, Inc., P.C.

3

0

0

3

0

0

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

At least 30 feet, or 10
feet beyond visually
impacted soil. Boring
will not be advanced
through the clay layer
anticipated at 60 feet

1. Greatest impacts from 0-5'
2. If the fill wedge is observed from 0-5' an additional sample will be
collected from the top 5' below the fill wedge
3. Greatest impacts between the water table and completion depth of
the boring, if no apparent impacts the observed groundwater table
4. Beneath impacts, if present, or at the completion of the boring

X

X

X

X

X

X

X

PFAS
(EPA 537)3,5

X

EPH
(NJDEP EPH)5

X

N-alkanes and
Isoprenoids
(EPA 8015D)5

X

TPH
(EPA 418.1)4

X

Alkylated PAHs
(EPA 8270D SIM)5

At least 30 feet, or 10
feet beyond visually
impacted soil. Boring
will not be advanced
through the clay layer
anticipated at 60 feet
At least 30 feet, or 10
feet beyond visually
impacted soil. Boring
will not be advanced
through the clay layer
anticipated at 60 feet
At least 30 feet, or 10
feet beyond visually
impacted soil. Boring
will not be advanced
through the clay layer
anticipated at 60 feet
At least 30 feet, or 10
feet beyond visually
impacted soil. Boring
will not be advanced
through the clay layer
anticipated at 60 feet
At least 30 feet, or 10
feet beyond visually
impacted soil. Boring
will not be advanced
through the clay layer
anticipated at 60 feet
At least 30 feet, or 10
feet beyond visually
impacted soil. Boring
will not be advanced
through the clay layer
anticipated at 60 feet

Soil Sample Target Depths
Soil Borings and Monitoring Wells
1. Greatest impacts from 0-5'
2. If the fill wedge is observed from 0-5' an additional sample will be
collected from the top 5' below the fill wedge
3. Greatest impacts between the shallow fill and completion depth of
the boring, if no apparent impacts the observed groundwater table
4. Beneath impacts, if present, or at the completion of the boring
1. Greatest impacts from 0-5'
2. If the fill wedge is observed from 0-5' an additional sample will be
collected from the top 5' below the fill wedge
3. Greatest impacts between the shallow fill and completion depth of
the boring, if no apparent impacts the observed groundwater table
4. Beneath impacts, if present, or at the completion of the boring
1. Greatest impacts from 0-5'
2. If the fill wedge is observed from 0-5' an additional sample will be
collected from the top 5' below the fill wedge
3. Greatest impacts between the shallow fill and completion depth of
the boring, if no apparent impacts the observed groundwater table
4. Beneath impacts, if present, or at the completion of the boring
1. Greatest impacts from 0-5'
2. If the fill wedge is observed from 0-5' an additional sample will be
collected from the top 5' below the fill wedge
3. Greatest impacts between the shallow fill and completion depth of
the boring, if no apparent impacts the observed groundwater table
4. Beneath impacts, if present, or at the completion of the boring
1. Greatest impacts from 0-5'
2. If the fill wedge is observed from 0-5' an additional sample will be
collected from the top 5' below the fill wedge
3. Greatest impacts between the shallow fill and completion depth of
the boring, if no apparent impacts the observed groundwater table
4. Beneath impacts, if present, or at the completion of the boring
1. Greatest impacts from 0-5'
2. If the fill wedge is observed from 0-5' an additional sample will be
collected from the top 5' below the fill wedge
3. Greatest impacts between the shallow fill and completion depth of
the boring, if no apparent impacts the observed groundwater table
4. Beneath impacts, if present, or at the completion of the boring
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Pesticides
(EPA 8081A)3

Soil
GW Vapor Target Boring Depth

PCBs
(EPA 8082)3

Soil1

Herbicides
(EPA 8151A)3

Rationale

Cyanide
(EPA 9014)2

Location

TAL Metals and Tin
(6000/7000)

Number of Samples

VOCs and
Naphthalene (TO15)
VOCs
(EPA 8260C)

Proposed
Sample
Identification
Number

SVOCs
(EPA 8270D)

Williamsburg Works Site Lots 16 and 30
Brooklyn, New York

X

X

X

June 2021
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Table 1 Sample Rationale

X

X

Table 1. Sample Location Rationale
Remedial Investigation Work Plan Addendum

WW-SB-212

WW-SB-213

Lot 16

Rationale

Evaluate soil quality within
the footprint of the Site.

Lot 16

Evaluate soil quality within
the footprint of the Site.

Lot 30

Evaluate soil quality within
the footprint of former oil
separators.

Lot 30

Evaluate soil quality within
the footprint of the Site.

Lot 30

Evaluate soil quality within
the footprint of a former tar
separating tank.

Lot 30

Lot 30

Evaluate soil quality within
the footprint of the Site.

Evaluate soil quality within a
former separator.

GEI Consultants, Inc., P.C.

3

3

3

4

3

3

3

0

X

X

X

X

X

X

0

1. Greatest impacts from 0-5'
2. If the fill wedge is observed from 0-5' an additional sample will be
Top of clay layer,
collected from the top 5' below the fill wedge
anticipated at 60 feet 3. Greatest impacts between the water table and completion depth of
the boring, if no apparent impacts the observed groundwater table
4. Beneath impacts, if present, or at the completion of the boring

0

X

X

X

X

X

X

X

0

At least 30 feet, or 10
feet beyond visually
impacted soil. Boring
will not be advanced
through the clay layer
anticipated at 60 feet

1. Greatest impacts from 0-5'
2. If the fill wedge is observed from 0-5' an additional sample will be
collected from the top 5' below the fill wedge
3. Greatest impacts between the water table and completion depth of
the boring, if no apparent impacts the observed groundwater table
4. Beneath impacts, if present, or at the completion of the boring

0

X

X

X

X

X

X

X

0

At least 30 feet, or 10
feet beyond visually
impacted soil. Boring
will not be advanced
through the clay layer
anticipated at 60 feet

1. Greatest impacts from 0-5'
2. If the fill wedge is observed from 0-5' an additional sample will be
collected from the top 5' below the fill wedge
3. Greatest impacts between the water table and completion depth of
the boring, if no apparent impacts the observed groundwater table
4. Beneath impacts, if present, or at the completion of the boring

0

X

X

X

X

X

X

X

0

At least 30 feet, or 10
feet beyond visually
impacted soil. Boring
will not be advanced
through the clay layer
anticipated at 60 feet

1. Greatest impacts from 0-5'
2. If the fill wedge is observed from 0-5' an additional sample will be
collected from the top 5' below the fill wedge
3. Greatest impacts between the water table and completion depth of
the boring, if no apparent impacts the observed groundwater table
4. Beneath impacts, if present, or at the completion of the boring

0

X

X

X

X

X

X

X

0

X

X

X

X

X

X

X

0

X

X

X

X

X

X

X

0

Top of clay layer,
anticipated at 60 feet

0

At least 30 feet, or 10
feet beyond visually
impacted soil. Boring
will not be advanced
through the clay layer
anticipated at 60 feet

1. Greatest impacts from 0-5'
2. If the fill wedge is observed from 0-5' an additional sample will be
collected from the top 5' below the fill wedge
3. Greatest impacts between the shallow fill and completion depth of
the boring, if no apparent impacts the observed groundwater table
4. Beneath impacts, if present, or at the completion of the boring
1. Greatest impacts from 0-5'
2. If the fill wedge is observed from 0-5' an additional sample will be
collected from the top 5' below the fill wedge
3. Greatest impacts between the shallow fill and completion depth of
the boring, if no apparent impacts the observed groundwater table
4. Beneath impacts, if present, or at the completion of the boring
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PFAS
(EPA 537)3,5

X

Soil Sample Target Depths
Soil Borings and Monitoring Wells

EPH
(NJDEP EPH)5

0

Soil
GW Vapor Target Boring Depth

N-alkanes and
Isoprenoids
(EPA 8015D)5

Soil1

Alkylated PAHs
(EPA 8270D SIM)5

Location

TPH
(EPA 418.1)4

Pesticides
(EPA 8081A)3

WW-SB-211

PCBs
(EPA 8082)3

WW-SB-210

Herbicides
(EPA 8151A)3

WW-SB-209

Cyanide
(EPA 9014)2

WW-SB-208

TAL Metals and Tin
(6000/7000)

WW-SB-207

1. Greatest impacts from 0-5'
2. If the fill wedge is observed from 0-5' an additional sample will be
collected from the top 5' below the fill wedge
Top of clay layer,
anticipated at 60 feet 3. Greatest impacts between the water table and completion depth of
the boring, if no apparent impacts the observed groundwater table
4. Beneath impacts, if present, or at the completion of the boring

Number of Samples

VOCs and
Naphthalene (TO15)
VOCs
(EPA 8260C)

Proposed
Sample
Identification
Number

SVOCs
(EPA 8270D)

Williamsburg Works Site Lots 16 and 30
Brooklyn, New York

X

X

June 2021
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Table 1 Sample Rationale

Table 1. Sample Location Rationale
Remedial Investigation Work Plan Addendum

Lot 30

Evaluate soil quality within a
former tar tank.

4

0

0

WW-SB-215

Lot 30

Evaluate soil quality within a
former tar tank.

3

0

0

WW-SB-216

Lot 30

Evaluate soil quality within a
former tar tank.

3

0

0

WW-SB-217

Lot 30

Evaluate soil quality within a
former tar tank.

3

0

0

WW-SB-218

Lot 30

Evaluate soil quality within a
former tar tank.

3

0

0

WW-SB-219

Lot 30

Evaluate soil quality within a
former gas oil tank.

3

0

0

WW-SB-220

Lot 30

Evaluate soil quality within a
former gas oil tank.

3

0

0

GEI Consultants, Inc., P.C.
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X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

June 2021

H:\WPROC\Project\NationalGrid\Williamsburg\Remedial Investigation\RIWPA P3 and 4 July 2021\
Table 1 Sample Rationale

PFAS
(EPA 537)3,5

X

EPH
(NJDEP EPH)5

X

N-alkanes and
Isoprenoids
(EPA 8015D)5

X

Alkylated PAHs
(EPA 8270D SIM)5

TPH
(EPA 418.1)4

WW-SB-214

At least 30 feet, or 10
feet beyond visually
impacted soil. Boring
will not be advanced
through the clay layer
anticipated at 60 feet
At least 30 feet, or 10
feet beyond visually
impacted soil. Boring
will not be advanced
through the clay layer
anticipated at 60 feet
At least 30 feet, or 10
feet beyond visually
impacted soil. Boring
will not be advanced
through the clay layer
anticipated at 60 feet
At least 30 feet, or 10
feet beyond visually
impacted soil. Boring
will not be advanced
through the clay layer
anticipated at 60 feet
At least 30 feet, or 10
feet beyond visually
impacted soil. Boring
will not be advanced
through the clay layer
anticipated at 60 feet
At least 30 feet, or 10
feet beyond visually
impacted soil. Boring
will not be advanced
through the clay layer
anticipated at 60 feet
At least 30 feet, or 10
feet beyond visually
impacted soil. Boring
will not be advanced
through the clay layer
anticipated at 60 feet

Soil Sample Target Depths
Soil Borings and Monitoring Wells
1. Greatest impacts from 0-5'
2. If the fill wedge is observed from 0-5' an additional sample will be
collected from the top 5' below the fill wedge
3. Greatest impacts between the shallow fill and completion depth of
the boring, if no apparent impacts the observed groundwater table
4. Beneath impacts, if present, or at the completion of the boring
1. Greatest impacts from 0-5'
2. If the fill wedge is observed from 0-5' an additional sample will be
collected from the top 5' below the fill wedge
3. Greatest impacts between the shallow fill and completion depth of
the boring, if no apparent impacts the observed groundwater table
4. Beneath impacts, if present, or at the completion of the boring
1. Greatest impacts from 0-5'
2. If the fill wedge is observed from 0-5' an additional sample will be
collected from the top 5' below the fill wedge
3. Greatest impacts between the shallow fill and completion depth of
the boring, if no apparent impacts the observed groundwater table
4. Beneath impacts, if present, or at the completion of the boring
1. Greatest impacts from 0-5'
2. If the fill wedge is observed from 0-5' an additional sample will be
collected from the top 5' below the fill wedge
3. Greatest impacts between the shallow fill and completion depth of
the boring, if no apparent impacts the observed groundwater table
4. Beneath impacts, if present, or at the completion of the boring
1. Greatest impacts from 0-5'
2. If the fill wedge is observed from 0-5' an additional sample will be
collected from the top 5' below the fill wedge
3. Greatest impacts between the shallow fill and completion depth of
the boring, if no apparent impacts the observed groundwater table
4. Beneath impacts, if present, or at the completion of the boring
1. Greatest impacts from 0-5'
2. If the fill wedge is observed from 0-5' an additional sample will be
collected from the top 5' below the fill wedge
3. Greatest impacts between the shallow fill and completion depth of
the boring, if no apparent impacts the observed groundwater table
4. Beneath impacts, if present, or at the completion of the boring
1. Greatest impacts from 0-5'
2. If the fill wedge is observed from 0-5' an additional sample will be
collected from the top 5' below the fill wedge
3. Greatest impacts between the shallow fill and completion depth of
the boring, if no apparent impacts the observed groundwater table
4. Beneath impacts, if present, or at the completion of the boring

Pesticides
(EPA 8081A)3

Soil
GW Vapor Target Boring Depth

PCBs
(EPA 8082)3

Soil1

Herbicides
(EPA 8151A)3

Rationale

Cyanide
(EPA 9014)2

Location

TAL Metals and Tin
(6000/7000)

Number of Samples

VOCs and
Naphthalene (TO15)
VOCs
(EPA 8260C)

Proposed
Sample
Identification
Number

SVOCs
(EPA 8270D)

Williamsburg Works Site Lots 16 and 30
Brooklyn, New York

Table 1. Sample Location Rationale
Remedial Investigation Work Plan Addendum

Evaluate soil quality within a
former gas oil tank.

3

0

0

WW-SB-223

Lot 30

Evaluate soil quality within a
former gas oil tank.

3

0

0

WW-SB-224

Lot 30

Evaluate soil quality within
the footprint of the Site.

4

0

0

WW-SB-225

Lot 30

Evaluate soil quality within a
former gas oil tank.

3

0

0

WW-SB-226

Lot 30

Evaluate soil quality within a
former gas oil tank.

3

0

0

WW-SB-227

Lot 30

Evaluate soil quality within
the footprint of the Site.

3

0

0

GEI Consultants, Inc., P.C.

Top of clay layer,
anticipated at 60 feet
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X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

June 2021
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Table 1 Sample Rationale

PFAS
(EPA 537)3,5

X

EPH
(NJDEP EPH)5

Lot 30

At least 30 feet, or 10
feet beyond visually
impacted soil. Boring
will not be advanced
through the clay layer
anticipated at 60 feet
At least 30 feet, or 10
feet beyond visually
impacted soil. Boring
will not be advanced
through the clay layer
anticipated at 60 feet
At least 30 feet, or 10
feet beyond visually
impacted soil. Boring
will not be advanced
through the clay layer
anticipated at 60 feet
At least 30 feet, or 10
feet beyond visually
impacted soil. Boring
will not be advanced
through the clay layer
anticipated at 60 feet
At least 30 feet, or 10
feet beyond visually
impacted soil. Boring
will not be advanced
through the clay layer
anticipated at 60 feet

X

N-alkanes and
Isoprenoids
(EPA 8015D)5

WW-SB-222

Top of clay layer,
anticipated at 60 feet

Alkylated PAHs
(EPA 8270D SIM)5

0

TPH
(EPA 418.1)4

0

Pesticides
(EPA 8081A)3

4

Soil Sample Target Depths
Soil Borings and Monitoring Wells
1. Greatest impacts from 0-5'
2. If the fill wedge is observed from 0-5' an additional sample will be
collected from the top 5' below the fill wedge
3. Greatest impacts between the shallow fill and completion depth of
the boring, if no apparent impacts the observed groundwater table
4. Beneath impacts, if present, or at the completion of the boring
1. Greatest impacts from 0-5'
2. If the fill wedge is observed from 0-5' an additional sample will be
collected from the top 5' below the fill wedge
3. Greatest impacts between the shallow fill and completion depth of
the boring, if no apparent impacts the observed groundwater table
4. Beneath impacts, if present, or at the completion of the boring
1. Greatest impacts from 0-5'
2. If the fill wedge is observed from 0-5' an additional sample will be
collected from the top 5' below the fill wedge
3. Greatest impacts between the shallow fill and completion depth of
the boring, if no apparent impacts the observed groundwater table
4. Beneath impacts, if present, or at the completion of the boring
1. Greatest impacts from 0-5'
2. If the fill wedge is observed from 0-5' an additional sample will be
collected from the top 5' below the fill wedge
3. Greatest impacts between the shallow fill and completion depth of
the boring, if no apparent impacts the observed groundwater table
4. Beneath impacts, if present, or at the completion of the boring
1. Greatest impacts from 0-5'
2. If the fill wedge is observed from 0-5' an additional sample will be
collected from the top 5' below the fill wedge
3. Greatest impacts between the shallow fill and completion depth of
the boring, if no apparent impacts the observed groundwater table
4. Beneath impacts, if present, or at the completion of the boring
1. Greatest impacts from 0-5'
2. If the fill wedge is observed from 0-5' an additional sample will be
collected from the top 5' below the fill wedge
3. Greatest impacts between the shallow fill and completion depth of
the boring, if no apparent impacts the observed groundwater table
4. Beneath impacts, if present, or at the completion of the boring
1. Greatest impacts from 0-5'
2. If the fill wedge is observed from 0-5' an additional sample will be
collected from the top 5' below the fill wedge
3. Greatest impacts between the shallow fill and completion depth of
the boring, if no apparent impacts the observed groundwater table
4. Beneath impacts, if present, or at the completion of the boring

PCBs
(EPA 8082)3

Evaluate soil quality within
the footprint of the Site.

Soil
GW Vapor Target Boring Depth

Herbicides
(EPA 8151A)3

Lot 30

Soil1

Cyanide
(EPA 9014)2

WW-SB-221

Rationale

TAL Metals and Tin
(6000/7000)

Location

VOCs and
Naphthalene (TO15)
VOCs
(EPA 8260C)

Number of Samples

Proposed
Sample
Identification
Number

SVOCs
(EPA 8270D)

Williamsburg Works Site Lots 16 and 30
Brooklyn, New York

Table 1. Sample Location Rationale
Remedial Investigation Work Plan Addendum

Lot 30

Evaluate soil quality within a
former iron tar tank

4

0

0

WW-SB-229

Lot 30

Evaluate soil quality within a
former iron tar tank

3

0

0

WW-SB-230

Lot 30

Evaluate soil quality within a
former wooden tar tank

3

0

0

WW-SB-231

Lot 30

Evaluate soil quality within a
former wooden tar tank

3

0

0

WW-SB-232

Lot 30

Evaluate soil quality within
the footprint of the Site.

3

0

0

WW-SB-233

Lot 30

Evaluate soil quality within
the footprint of the Site.

4

0

0

WW-SB-234

Lot 30

Evaluate soil quality within
the footprint of the former
coal shed.

4

0

0

GEI Consultants, Inc., P.C.

Top of clay layer,
anticipated at 60 feet
At least 30 feet, or 10
feet beyond visually
impacted soil. Boring
will not be advanced
through the clay layer
anticipated at 60 feet
At least 30 feet, or 10
feet beyond visually
impacted soil. Boring
will not be advanced
through the clay layer
anticipated at 60 feet
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X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

PFAS
(EPA 537)3,5

X

EPH
(NJDEP EPH)5

X

N-alkanes and
Isoprenoids
(EPA 8015D)5

X

Alkylated PAHs
(EPA 8270D SIM)5

TPH
(EPA 418.1)4

WW-SB-228

At least 30 feet, or 10
feet beyond visually
impacted soil. Boring
will not be advanced
through the clay layer
anticipated at 60 feet
At least 30 feet, or 10
feet beyond visually
impacted soil. Boring
will not be advanced
through the clay layer
anticipated at 60 feet
At least 30 feet, or 10
feet beyond visually
impacted soil. Boring
will not be advanced
through the clay layer
anticipated at 60 feet
At least 30 feet, or 10
feet beyond visually
impacted soil. Boring
will not be advanced
through the clay layer
anticipated at 60 feet

Soil Sample Target Depths
Soil Borings and Monitoring Wells
1. Greatest impacts from 0-5'
2. If the fill wedge is observed from 0-5' an additional sample will be
collected from the top 5' below the fill wedge
3. Greatest impacts between the shallow fill and completion depth of
the boring, if no apparent impacts the observed groundwater table
4. Beneath impacts, if present, or at the completion of the boring
1. Greatest impacts from 0-5'
2. If the fill wedge is observed from 0-5' an additional sample will be
collected from the top 5' below the fill wedge
3. Greatest impacts between the shallow fill and completion depth of
the boring, if no apparent impacts the observed groundwater table
4. Beneath impacts, if present, or at the completion of the boring
1. Greatest impacts from 0-5'
2. If the fill wedge is observed from 0-5' an additional sample will be
collected from the top 5' below the fill wedge
3. Greatest impacts between the shallow fill and completion depth of
the boring, if no apparent impacts the observed groundwater table
4. Beneath impacts, if present, or at the completion of the boring
1. Greatest impacts from 0-5'
2. If the fill wedge is observed from 0-5' an additional sample will be
collected from the top 5' below the fill wedge
3. Greatest impacts between the shallow fill and completion depth of
the boring, if no apparent impacts the observed groundwater table
4. Beneath impacts, if present, or at the completion of the boring
1. Greatest impacts from 0-5'
2. If the fill wedge is observed from 0-5' an additional sample will be
collected from the top 5' below the fill wedge
3. Greatest impacts between the shallow fill and completion depth of
the boring, if no apparent impacts the observed groundwater table
4. Beneath impacts, if present, or at the completion of the boring
1. Greatest impacts from 0-5'
2. If the fill wedge is observed from 0-5' an additional sample will be
collected from the top 5' below the fill wedge
3. Greatest impacts between the shallow fill and completion depth of
the boring, if no apparent impacts the observed groundwater table
4. Beneath impacts, if present, or at the completion of the boring
1. Greatest impacts from 0-5'
2. If the fill wedge is observed from 0-5' an additional sample will be
collected from the top 5' below the fill wedge
3. Greatest impacts between the shallow fill and completion depth of
the boring, if no apparent impacts the observed groundwater table
4. Beneath impacts, if present, or at the completion of the boring

Pesticides
(EPA 8081A)3

Soil
GW Vapor Target Boring Depth

PCBs
(EPA 8082)3

Soil1

Herbicides
(EPA 8151A)3

Rationale

Cyanide
(EPA 9014)2

Location

TAL Metals and Tin
(6000/7000)

Number of Samples

VOCs and
Naphthalene (TO15)
VOCs
(EPA 8260C)

Proposed
Sample
Identification
Number

SVOCs
(EPA 8270D)

Williamsburg Works Site Lots 16 and 30
Brooklyn, New York

X

June 2021
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Table 1 Sample Rationale

Table 1. Sample Location Rationale
Remedial Investigation Work Plan Addendum

Lot 16

Lot 16

Lot 16

Evaluate soil quality within
the footprint of the Site.

Evaluate soil quality within
the footprint of the Site.

Evaluate soil quality within
the footprint of the Site.

GEI Consultants, Inc., P.C.

3

3

3

4

3

3

3

0

X

X

X

0

At least 30 feet, or 10
feet beyond visually
impacted soil. Boring
will not be advanced
through the clay layer
anticipated at 60 feet

1. Greatest impacts from 0-5'
2. If the fill wedge is observed from 0-5' an additional sample will be
collected from the top 5' below the fill wedge
3. Greatest impacts between the water table and completion depth of
the boring, if no apparent impacts the observed groundwater table
4. Beneath impacts, if present, or at the completion of the boring

0

X

X

X

X

X

X

X

0

1. Greatest impacts from 0-5'
2. If the fill wedge is observed from 0-5' an additional sample will be
Top of clay layer,
collected from the top 5' below the fill wedge
anticipated at 60 feet 3. Greatest impacts between the water table and completion depth of
the boring, if no apparent impacts the observed groundwater table
4. Beneath impacts, if present, or at the completion of the boring

0

X

X

X

X

X

X

X

0

At least 30 feet, or 10
feet beyond visually
impacted soil. Boring
will not be advanced
through the clay layer
anticipated at 60 feet

1. Greatest impacts from 0-5'
2. If the fill wedge is observed from 0-5' an additional sample will be
collected from the top 5' below the fill wedge
3. Greatest impacts between the water table and completion depth of
the boring, if no apparent impacts the observed groundwater table
4. Beneath impacts, if present, or at the completion of the boring

0

X

X

X

X

X

X

X

0

At least 30 feet, or 10
feet beyond visually
impacted soil. Boring
will not be advanced
through the clay layer
anticipated at 60 feet

1. Greatest impacts from 0-5'
2. If the fill wedge is observed from 0-5' an additional sample will be
collected from the top 5' below the fill wedge
3. Greatest impacts between the water table and completion depth of
the boring, if no apparent impacts the observed groundwater table
4. Beneath impacts, if present, or at the completion of the boring

0

X

X

X

X

X

X

X

0

At least 30 feet, or 10
feet beyond visually
impacted soil. Boring
will not be advanced
through the clay layer
anticipated at 60 feet

1. Greatest impacts from 0-5'
2. If the fill wedge is observed from 0-5' an additional sample will be
collected from the top 5' below the fill wedge
3. Greatest impacts between the water table and completion depth of
the boring, if no apparent impacts the observed groundwater table
4. Beneath impacts, if present, or at the completion of the boring

0

X

X

X

X

X

X

X

0

At least 30 feet, or 10
feet beyond visually
impacted soil. Boring
will not be advanced
through the clay layer
anticipated at 60 feet

1. Greatest impacts from 0-5'
2. If the fill wedge is observed from 0-5' an additional sample will be
collected from the top 5' below the fill wedge
3. Greatest impacts between the water table and completion depth of
the boring, if no apparent impacts the observed groundwater table
4. Beneath impacts, if present, or at the completion of the boring

0

X

X

X

X

X

X

X
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PFAS
(EPA 537)3,5

X

EPH
(NJDEP EPH)5

X

0

Soil Sample Target Depths
Soil Borings and Monitoring Wells
1. Greatest impacts from 0-5'
2. If the fill wedge is observed from 0-5' an additional sample will be
Top of clay layer,
collected from the top 5' below the fill wedge
anticipated at 60 feet 3. Greatest impacts between the shallow fill and completion depth of
the boring, if no apparent impacts the observed groundwater table
4. Beneath impacts, if present, or at the completion of the boring

N-alkanes and
Isoprenoids
(EPA 8015D)5

X

Soil
GW Vapor Target Boring Depth

Alkylated PAHs
(EPA 8270D SIM)5

Lot 16

Evaluate soil quality within
the footprint of the former
retort/ generator house

Soil1

TPH
(EPA 418.1)4

Pesticides
(EPA 8081A)3

Lot 16

Evaluate soil quality within
the footprint of the former
retort/ generator house

WW-SB-241

PCBs
(EPA 8082)3

Lot 16

Evaluate soil quality within
the footprint of the former
retort/ generator house

WW-SB-240

Herbicides
(EPA 8151A)3

Evaluate soil quality within
the footprint of the former
coal shed.

WW-SB-239

Cyanide
(EPA 9014)2

Lot 30

WW-SB-238

TAL Metals and Tin
(6000/7000)

WW-SB-235

Rationale

VOCs and
Naphthalene (TO15)
VOCs
(EPA 8260C)

Location

WW-SB-237

X

Number of Samples

Proposed
Sample
Identification
Number

WW-SB-236

SVOCs
(EPA 8270D)

Williamsburg Works Site Lots 16 and 30
Brooklyn, New York

X

X

X

June 2021
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Table 1 Sample Rationale

Table 1. Sample Location Rationale
Remedial Investigation Work Plan Addendum

3

0

0

WW-SB-243

N 12th Street

Evaluate soil quality offsite
at oil pipes.

3

0

0

WW-SB-244

N 12th Street Evaluate soil quality offsite.

3

0

0

WW-SB-245

N 12th Street

Evaluate soil quality offsite
at oil pipes.

3

0

0

WW-SB-246

N 12th Street

Evaluate soil quality offsite
at oil pipes.

3

0

0

WW-SB-247

N 12th Street

Evaluate soil quality offsite
at oil pipes.

3

0

0

WW-SB-248

N 12th Street

Evaluate soil quality offsite
at oil pipes.

3

0

0

GEI Consultants, Inc., P.C.
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X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

June 2021

H:\WPROC\Project\NationalGrid\Williamsburg\Remedial Investigation\RIWPA P3 and 4 July 2021\
Table 1 Sample Rationale

PFAS
(EPA 537)3,5

X

TPH
(EPA 418.1)4

EPH
(NJDEP EPH)5

Evaluate soil quality offsite
at oil pipes.

N-alkanes and
Isoprenoids
(EPA 8015D)5

N 12th Street

Alkylated PAHs
(EPA 8270D SIM)5

WW-SB-242

At least 30 feet, or 10
feet beyond visually
impacted soil. Boring
will not be advanced
through the clay layer
anticipated at 60 feet
At least 30 feet, or 10
feet beyond visually
impacted soil. Boring
will not be advanced
through the clay layer
anticipated at 60 feet
At least 30 feet, or 10
feet beyond visually
impacted soil. Boring
will not be advanced
through the clay layer
anticipated at 60 feet
At least 30 feet, or 10
feet beyond visually
impacted soil. Boring
will not be advanced
through the clay layer
anticipated at 60 feet
At least 30 feet, or 10
feet beyond visually
impacted soil. Boring
will not be advanced
through the clay layer
anticipated at 60 feet
At least 30 feet, or 10
feet beyond visually
impacted soil. Boring
will not be advanced
through the clay layer
anticipated at 60 feet
At least 30 feet, or 10
feet beyond visually
impacted soil. Boring
will not be advanced
through the clay layer
anticipated at 60 feet

Soil Sample Target Depths
Soil Borings and Monitoring Wells
1. Greatest impacts from 0-5'
2. If the fill wedge is observed from 0-5' an additional sample will be
collected from the top 5' below the fill wedge
3. Greatest impacts between the shallow fill and completion depth of
the boring, if no apparent impacts the observed groundwater table
4. Beneath impacts, if present, or at the completion of the boring
1. Greatest impacts from 0-5'
2. If the fill wedge is observed from 0-5' an additional sample will be
collected from the top 5' below the fill wedge
3. Greatest impacts between the shallow fill and completion depth of
the boring, if no apparent impacts the observed groundwater table
4. Beneath impacts, if present, or at the completion of the boring
1. Greatest impacts from 0-5'
2. If the fill wedge is observed from 0-5' an additional sample will be
collected from the top 5' below the fill wedge
3. Greatest impacts between the shallow fill and completion depth of
the boring, if no apparent impacts the observed groundwater table
4. Beneath impacts, if present, or at the completion of the boring
1. Greatest impacts from 0-5'
2. If the fill wedge is observed from 0-5' an additional sample will be
collected from the top 5' below the fill wedge
3. Greatest impacts between the shallow fill and completion depth of
the boring, if no apparent impacts the observed groundwater table
4. Beneath impacts, if present, or at the completion of the boring
1. Greatest impacts from 0-5'
2. If the fill wedge is observed from 0-5' an additional sample will be
collected from the top 5' below the fill wedge
3. Greatest impacts between the shallow fill and completion depth of
the boring, if no apparent impacts the observed groundwater table
4. Beneath impacts, if present, or at the completion of the boring
1. Greatest impacts from 0-5'
2. If the fill wedge is observed from 0-5' an additional sample will be
collected from the top 5' below the fill wedge
3. Greatest impacts between the shallow fill and completion depth of
the boring, if no apparent impacts the observed groundwater table
4. Beneath impacts, if present, or at the completion of the boring
1. Greatest impacts from 0-5'
2. If the fill wedge is observed from 0-5' an additional sample will be
collected from the top 5' below the fill wedge
3. Greatest impacts between the shallow fill and completion depth of
the boring, if no apparent impacts the observed groundwater table
4. Beneath impacts, if present, or at the completion of the boring

Pesticides
(EPA 8081A)3

Soil
GW Vapor Target Boring Depth

PCBs
(EPA 8082)3

Soil1

Herbicides
(EPA 8151A)3

Rationale

Cyanide
(EPA 9014)2

Location

TAL Metals and Tin
(6000/7000)

Number of Samples

VOCs and
Naphthalene (TO15)
VOCs
(EPA 8260C)

Proposed
Sample
Identification
Number

SVOCs
(EPA 8270D)

Williamsburg Works Site Lots 16 and 30
Brooklyn, New York

Table 1. Sample Location Rationale
Remedial Investigation Work Plan Addendum

3

0

0

WW-SB-250

N 12th Street

Evaluate soil quality offsite
at oil pipes.

3

0

0

WW-SB-251

Lot 30

Evaluate soil quality at oil
pipes.

3

0

0

WW-SB-252

Lot 30

Evaluate soil quality at oil
pipes.

3

0

0

WW-SB-253

N 11th Street

Evaluate soil quality offsite
at oil pipes.

3

0

0

WW-SB-254

Lot 16

Evaluate soil quality within
the footprint of the iron gas
tank.

3

0

0

Evaluate soil quality within
the Site boundary.
WW-MW-200

Lot 16

Evaluate shallow
groundwater flow and quality
within the Site boundary.

GEI Consultants, Inc., P.C.

4

1

0

At least 30 feet, or 10
feet beyond visually
impacted soil. Boring
will not be advanced
through the clay layer
anticipated at 60 feet
At least 30 feet, or 10
feet beyond visually
impacted soil. Boring
will not be advanced
through the clay layer
anticipated at 60 feet
At least 30 feet, or 10
feet beyond visually
impacted soil. Boring
will not be advanced
through the clay layer
anticipated at 60 feet
At least 30 feet, or 10
feet beyond visually
impacted soil. Boring
will not be advanced
through the clay layer
anticipated at 60 feet

1. Greatest impacts from 0-5'
2. If the fill wedge is observed from 0-5' an additional sample will be
collected from the top 5' below the fill wedge
3. Greatest impacts between the shallow fill and completion depth of
the boring, if no apparent impacts the observed groundwater table
4. Beneath impacts, if present, or at the completion of the boring

Top of clay layer,
anticipated at 60 feet
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X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X
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Table 1 Sample Rationale

PFAS
(EPA 537)3,5

X

TPH
(EPA 418.1)4

X

EPH
(NJDEP EPH)5

Evaluate soil quality offsite
at oil pipes.

N-alkanes and
Isoprenoids
(EPA 8015D)5

N 12th Street

At least 30 feet, or 10
feet beyond visually
impacted soil. Boring
will not be advanced
through the clay layer
anticipated at 60 feet
At least 30 feet, or 10
feet beyond visually
impacted soil. Boring
will not be advanced
through the clay layer
anticipated at 60 feet

Alkylated PAHs
(EPA 8270D SIM)5

WW-SB-249

Soil Sample Target Depths
Soil Borings and Monitoring Wells
1. Greatest impacts from 0-5'
2. If the fill wedge is observed from 0-5' an additional sample will be
collected from the top 5' below the fill wedge
3. Greatest impacts between the shallow fill and completion depth of
the boring, if no apparent impacts the observed groundwater table
4. Beneath impacts, if present, or at the completion of the boring
1. Greatest impacts from 0-5'
2. If the fill wedge is observed from 0-5' an additional sample will be
collected from the top 5' below the fill wedge
3. Greatest impacts between the shallow fill and completion depth of
the boring, if no apparent impacts the observed groundwater table
4. Beneath impacts, if present, or at the completion of the boring
1. Greatest impacts from 0-5'
2. If the fill wedge is observed from 0-5' an additional sample will be
collected from the top 5' below the fill wedge
3. Greatest impacts between the shallow fill and completion depth of
the boring, if no apparent impacts the observed groundwater table
4. Beneath impacts, if present, or at the completion of the boring
1. Greatest impacts from 0-5'
2. If the fill wedge is observed from 0-5' an additional sample will be
collected from the top 5' below the fill wedge
3. Greatest impacts between the shallow fill and completion depth of
the boring, if no apparent impacts the observed groundwater table
4. Beneath impacts, if present, or at the completion of the boring
1. Greatest impacts from 0-5'
2. If the fill wedge is observed from 0-5' an additional sample will be
collected from the top 5' below the fill wedge
3. Greatest impacts between the shallow fill and completion depth of
the boring, if no apparent impacts the observed groundwater table
4. Beneath impacts, if present, or at the completion of the boring
1. Greatest impacts from 0-5'
2. If the fill wedge is observed from 0-5' an additional sample will be
collected from the top 5' below the fill wedge
3. Greatest impacts between the shallow fill and completion depth of
the boring, if no apparent impacts the observed groundwater table
4. Beneath impacts, if present, or at the completion of the boring

Pesticides
(EPA 8081A)3

Soil
GW Vapor Target Boring Depth

PCBs
(EPA 8082)3

Soil1

Herbicides
(EPA 8151A)3

Rationale

Cyanide
(EPA 9014)2

Location

TAL Metals and Tin
(6000/7000)

Number of Samples

VOCs and
Naphthalene (TO15)
VOCs
(EPA 8260C)

Proposed
Sample
Identification
Number

SVOCs
(EPA 8270D)

Williamsburg Works Site Lots 16 and 30
Brooklyn, New York

Table 1. Sample Location Rationale
Remedial Investigation Work Plan Addendum

Herbicides
(EPA 8151A)3

PCBs
(EPA 8082)3

Pesticides
(EPA 8081A)3

Alkylated PAHs
(EPA 8270D SIM)5

N-alkanes and
Isoprenoids
(EPA 8015D)5

EPH
(NJDEP EPH)5

Rationale

Soil1

1. Greatest impacts from 0-5'
2. If the fill wedge is observed from 0-5' an additional sample will be
collected from the top 5' below the fill wedge
3. Greatest impacts between the shallow fill and completion depth of
the boring, if no apparent impacts the observed groundwater table
4. Beneath impacts, if present, or at the completion of the boring

X

X

X

X

X

X

X

0

1. Greatest impacts from 0-5'
2. If the fill wedge is observed from 0-5' an additional sample will be
collected from the top 5' below the fill wedge
Top of clay layer,
anticipated at 60 feet 3. Greatest impacts between the shallow fill and completion depth of
the boring, if no apparent impacts the observed groundwater table
4. Beneath impacts, if present, or at the completion of the boring

X

X

X

X

X

X

X

0

At least 30 feet, or 10
feet beyond visually
impacted soil. Boring
will not be advanced
through the clay layer
anticipated at 60 feet

1. Greatest impacts from 0-5'
2. If the fill wedge is observed from 0-5' an additional sample will be
collected from the top 5' below the fill wedge
3. Greatest impacts between the shallow fill and completion depth of
the boring, if no apparent impacts the observed groundwater table
4. Beneath impacts, if present, or at the completion of the boring

X

X

X

X

X

X

X

0

At least 30 feet, or 10
feet beyond visually
impacted soil. Boring
will not be advanced
through the clay layer
anticipated at 60 feet

1. Greatest impacts from 0-5'
2. If the fill wedge is observed from 0-5' an additional sample will be
collected from the top 5' below the fill wedge
3. Greatest impacts between the shallow fill and completion depth of
the boring, if no apparent impacts the observed groundwater table
4. Beneath impacts, if present, or at the completion of the boring

X

X

X

X

X

X

X

At least 30 feet, or 10
feet beyond visually
impacted soil. Boring
will not be advanced
through the clay layer
anticipated at 60 feet

1. Greatest impacts from 0-5'
2. If the fill wedge is observed from 0-5' an additional sample will be
collected from the top 5' below the fill wedge
3. Greatest impacts between the shallow fill and completion depth of
the boring, if no apparent impacts the observed groundwater table
4. Beneath impacts, if present, or at the completion of the boring
Test Pits

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Soil
GW Vapor Target Boring Depth

Evaluate soil quality within
the Site boundary.
WW-MW-201

Lot 30

Evaluate shallow
groundwater flow and quality
within the Site boundary.

3

1

Evaluate soil quality within
the Site boundary.
WW-MW-202

Lot 30

Evaluate shallow
groundwater flow and quality
within the Site boundary.

3

1

Evaluate soil quality within
the Site boundary near an
off-site NAPL plume.
WW-MW-203

WW-MW-204

Lot 30

Lot 16

WW-MW-205

Lot 30

WW-TP-200

Lot 30

WW-TP-201

Lot 30

WW-TP-202

Lot 30

Evaluate shallow
groundwater flow and quality
within the Site boundary and
near an off-site NAPL
plume.
Evaluate soil quality within
the footprint of the Site.
Evaluate shallow
groundwater flow and quality
within the Site boundary and
near an off-site NAPL
plume.
Evaluate soil quality within
the footprint of a former
settling tank. Evaluate
shallow groundwater flow
and quality within the Site
boundary.
Evaluate the location, depth,
configuration, contents, and
soil quality of a former oil
conduit.
Evaluate the location, depth,
configuration, contents, and
soil quality of a former oil
conduit.
Evaluate the location, depth,
configuration, contents, and
soil quality of a former oil
conduit.

GEI Consultants, Inc., P.C.

3

3

1

1

3

1

0

1

0

0

1

0

0

1

0

0

Soil Sample Target Depths
Soil Borings and Monitoring Wells

Groundwater table or
practical extent of the
1. Greatest impacts, if no apparent impacts the bottom of the test pit
equipment, which is
approximately 15 feet
Groundwater table or
practical extent of the
1. Greatest impacts, if no apparent impacts the bottom of the test pit
equipment, which is
approximately 15 feet
Groundwater table or
practical extent of the
1. Greatest impacts, if no apparent impacts the bottom of the test pit
equipment, which is
approximately 15 feet
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Table 1 Sample Rationale

PFAS
(EPA 537)3,5

Cyanide
(EPA 9014)2

Location

TPH
(EPA 418.1)4

TAL Metals and Tin
(6000/7000)

0

At least 30 feet, or 10
feet beyond visually
impacted soil. Boring
will not be advanced
through the clay layer
anticipated at 60 feet

Number of Samples

VOCs and
Naphthalene (TO15)
VOCs
(EPA 8260C)

Proposed
Sample
Identification
Number

SVOCs
(EPA 8270D)

Williamsburg Works Site Lots 16 and 30
Brooklyn, New York

Table 1. Sample Location Rationale
Remedial Investigation Work Plan Addendum

Lot 16

Evaluate the subsurface soil
vapor concentrations

0

0

1

WW-SV-201

Lot 16

Evaluate the subsurface soil
vapor concentrations

0

0

1

WW-SV-202

Lot 16

Evaluate the subsurface soil
vapor concentrations

0

0

1

WW-SV-203

Lot 16

Evaluate the subsurface soil
vapor concentrations

0

0

1

WW-SV-204

Lot 30

Evaluate the subsurface soil
vapor concentrations

0

0

1

WW-SV-205

Lot 30

Evaluate the subsurface soil
vapor concentrations

0

0

1

X

X

X

X

X

X

X

PFAS
(EPA 537)3,5

WW-SV-200

Groundwater table or
practical extent of the
1. Greatest impacts, if no apparent impacts the bottom of the test pit
equipment, which is
approximately 15 feet
Soil Vapor Points
5 feet, or 1 foot above
the water table if the
water table is
shallower than 6 feet
5 feet, or 1 foot above
the water table if the
water table is
shallower than 6 feet
5 feet, or 1 foot above
the water table if the
water table is
shallower than 6 feet
5 feet, or 1 foot above
the water table if the
water table is
shallower than 6 feet
5 feet, or 1 foot above
the water table if the
water table is
shallower than 6 feet
5 feet, or 1 foot above
the water table if the
water table is
shallower than 6 feet

EPH
(NJDEP EPH)5

0

N-alkanes and
Isoprenoids
(EPA 8015D)5

0

Alkylated PAHs
(EPA 8270D SIM)5

1

TPH
(EPA 418.1)4

Evaluate the location, depth,
configuration, contents, and
soil quality of a former oil
conduit.

Pesticides
(EPA 8081A)3

Lot 30

Soil Sample Target Depths
Test Pits

PCBs
(EPA 8082)3

WW-TP-203

Soil
GW Vapor Target Boring Depth

Herbicides
(EPA 8151A)3

Soil1

Cyanide
(EPA 9014)2

Rationale

TAL Metals and Tin
(6000/7000)

Location

SVOCs
(EPA 8270D)

Number of Samples

Proposed
Sample
Identification
Number

VOCs and
Naphthalene (TO15)
VOCs
(EPA 8260C)

Williamsburg Works Site Lots 16 and 30
Brooklyn, New York

X

X

X

X

X

X

Notes:
Chemical analysis test methods specified are from U.S. EPA SW-846 test methods
EPA - Environmental Protection Agency
EPH - extractable petroleum hydrocarbon
PAH - polycyclic aromatic hydrocarbon
PCBs - polychlorinated biphenyls
PFAS - per- and polyfluoroalkyl substances
SVOC - semivolatile organic compounds
TAL - target analyte list
TPH - total petroleum hydrocarbons
VOC - volatile organic compounds
1 - Four soil samples will be collected from 11 borings where the fill wedge is present
2 - Soils will be analyzed by Free Cyanide, water will be analyzed by Total Cyanide
3 - One soil sample of the fill in each boring will be sampled for PCBs, pesticides, herbicides, and PFAS
4 - TPH will only be collected from the fill wedge
5 - Only soils will be analyzed for Alkylated PAHs, N-alkanes and Isoprenoids, EPH, and PFAS. If four samples are collected from a boring due to the fill wedge being sampled, only the shallowest soil sample will be analyzed for PFAS and the fill wedge will not be analyzed for
forensic analyses.
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1.

Emergency Contact Information

Table 1. Emergency Contact Information
Important Phone Numbers
Local Police:

911

Fire Department:

911

Ambulance:

911

Hospital and Occupational Clinic Information
(See Attached Maps and Directions in Appendix A)
Woodhull Medical and Mental Health Center:
760 Broadway
Brooklyn, NY 11206

(718) 250-8075

HealthCor Corporate Medical Services:
73-01 Grand Avenue
Maspeth, NY 11378

(718) 457-5900

Contacts
Project Manager:
Melissa Felter

(860) 368-5328 office
(860) 608-9717 cell

Corporate Health and Safety Officer:
Steve Hawkins
Corporate People and Safety:
Julie Jennings

(860) 368-5348 office
(860) 916-4167 cell
(916) 631-4533 office
(224) 240-8335 cell

Regional Health and Safety Officer:
Jeena Sheppard

(856) 608-5663 office
(856) 298-7138 cell

GEI People Team:

(781) 721-4117 Boston
(916) 631-4596 Sacramento

Medcor Triage

1-800-775-5866

Client Contact:
Donald Campbell (Project Manager)
Bill Ryan (SIR Regional Safety Lead)

(718) 963-5453 office
(347) 452-5973 cell
(516) 545-2586 office
(516) 790-1660 cell

Other Information
Nearest Telephone Location (or alternate means
of communication)

GEI Consultants, Inc.
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2. Background
Project Name:

Williamsburg Works Site, Parcels 3 and 4

Project Location:

2 and 20 N. 12th Street, Brooklyn, NY

GEI Project No:

093060

This Health and Safety Plan (HASP) establishes policies and procedures to protect GEI
Consultants, Inc. (GEI) personnel from the potential hazards posed by the activities at the
Williamsburg Works Site, Parcels 3 and 4, 2 and 20 N. 12th Street, Brooklyn, New York.
Reading of the HASP is required of on-site GEI personnel and will be reviewed by GEI
subcontractors. Subcontractors will prepare their own Site-specific HASP and may use this
as a guide. The plan identifies measures to minimize accidents and injuries, which may
result from project activities or during adverse weather conditions. Additionally, federal,
state and local representatives, as well as National Grid employees may be required to sign
and adhere to this HASP, depending on the nature of their presence on site during activities
conducted by GEI. A copy of this HASP will be maintained on site for the duration of the
work.
Included in Section 1 and Appendix A is a route to the nearest medical facility from the Site
with directions and contact information. Safety data sheets (formerly known as Material
Safety Data Sheets [MSDS]) specific to chemicals that may be encountered while working at
the Site are in Appendix B. Appendix C details the signs, symptoms, care and procedures to
both heat and cold stress. Appendix D includes the Tailgate Safety Briefing form, the Project
Safety Briefing form, the Accident/Incident Report Form and the Near Miss Reporting Form.
Appendix E contains the GEI Health and Safety (H&S) Standard Operating Procedures
(SOPs) that apply to this project.
Employees and contractors should review National Grid’s Safety Procedure, Contractor
Safety Requirements for reference (Appendix F) and National Grid’s COVID-19 Contractor
Safety Requirements (Appendix G). GEI and others must, at a minimum, follow the National
Grid safety, including COVID-19, procedures and contractor safety requirements. These
documents represent policies and safety-related work methods unique to National Grid, and
they may be more stringent than OSHA regulations. Contractors must follow these
requirements as well as their own rules or regulations that meet or exceed OSHA and other
regulatory requirements.

GEI Consultants, Inc.
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2.1

Scope of Field Work

National Grid retained GEI to conduct a Remedial Investigation. Activities that GEI will be
performing during the RI are listed below:
Site Mobilization
CAMP Monitoring
Soil Boring, Monitoring Well, and Test Pit Installation
Groundwater Sampling

•
•
•
•

2.2

Site Description

The Williamsburg Works site is located in an industrial and commercial section of the
Williamsburg neighborhood of Brooklyn, New York. The Site is also located in the 94th
Precinct. The Site is bordered by North 12th Street to the northwest, a park to the southeast,
North 11th Street to the southwest, and the East River to the northeast.
The Site consists of two properties. The addresses and tax map information for these
properties are presented in the table below.
Address
20 North 12 Street
Brooklyn, NY
2 North 11th Street
Brooklyn, NY
th

Block

Lot

2287

16

2287

30

The site history of the Williamsburg Works and surrounding area was developed through the
review of available Sanborn Fire Insurance (Sanborn) maps and other historic documents.

2.2.1

MGP History

The former Williamsburg Works MGP operated in a highly industrialized area that included
dozens of historic, industrial, and manufacturing uses; large petroleum storage sites; and
reported spills, all of which constitute sources of soil and groundwater contamination
surrounding the Site. Historic property uses in the site vicinity included petroleum refining,
fuel storage, a railroad terminal, iron works, varnishing works, chemical works, a brass
foundry, laundry and dry-cleaning supply facilities, and other manufacturing facilities.
Facilities that used or generated petroleum and tar-like substances include the former Pratt
Works Refinery and former iron foundries. A more detailed Site history can be found in the
Remedial Investigation Report (GEI, 2015) and the Construction Completion Report for 50
Kent Avenue (AECOM, 2018).
GEI Consultants, Inc.
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The Williamsburg Gas Light Company was the first known operator of the Williamsburg
Works. It was incorporated in 1850 but as of 1851 had not started operations (Murphy,
1995). The Williamsburg Works was first shown on the 1868 Sanborn map. At that time,
gas was produced using a coal carbonization process. Gas production facilities included a
retort house, coal shed, and coal tar tank. The 1884 Sanborn shows two exhauster houses, a
generator house, condenser house, and multiple tanks. Gas storage and purification facilities
included two tar tanks on the 1887 Sanborn map. In the 1800s it also appears that the MGP
feedstock switched from coal to naphtha supplied by Exxon (Progressive Age, 1893).
According to the 1905 Sanborn map, iron tanks, a pump house, a circular gas tank, a
generator house, a condenser house, exhauster houses, purifying houses, blacksmith shop,
and pipe shop have been added.
A 1908 BUG drawing shows an excavation plan for a pump house, settling tank, and oil
separator to be built on the south-western portion of the Site. Two pipelines, one labeled Oil
Conduit and the other labeled Pratt Oil Conduit, are shown on Parcel 4. Based on its name
and on the orientation of the Pratt Oil Conduit crossing the Site in the 1908 figure, it appears
to connect to the brick conduit north of the Site to the filling room south of the Site. The
other conduit, based on its name and orientation, appears to connect the Exxon operations to
the Williamsburg Works.
By 1916, the Sanborn indicates the former Williamsburg Works continued carbureted water
gas production as evidenced by the addition of generators and conversion of the retort house
to a generator house. A pump house and oil separator, similar to those shown in the 1908
BUG drawing, as well as two additional oil tanks and a tar slop tank are also shown.
During World War I the United States government, acting through the Ordnance Department
of the War Department, constructed a toluol manufacturing plant within and adjacent to the
Williamsburg Works property. However, these operations likely occurred on at least Parcel
3.
The toluol plant began operations on October 8, 1918 and was discontinued 45 days
thereafter, on November 21, 1918. The toluol plant was rated to scrub 16,000 million cubic
feet of water gas per day. The estimated annual pure toluol production was 407,000 gallons,
however, given the short period of operation actual production was 39,829 gallons.
In addition to toluol, other petroleum distillates were produced as reported by the Ordnance
Department including the following light oil, crude benzol, crude toluol and solvent naphtha.
During the period from 1932 to 1937, Exxon refinery infrastructure, in the form of steam
lines connecting Block 2277 to Block 2294, was installed over and across North 12th Street
and North 11th Street and through the Williamsburg Works. Removal of the steam lines from
GEI Consultants, Inc.
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North 11th and North 12th Streets, in 1937, approximately coincides with the cessation of
operations and demolition of The Williamsburg Works, after 1935 (City of New York, 1938).
The Williamsburg Works ceased operation and the structures were dismantled prior to 1941,
as evidenced by the vacant lots shown in the 1941 Sanborn Map.

2.2.2 Post-MGP History
Subsequent to dismantlement, the former Williamsburg Works property was subdivided and
redeveloped for commercial, industrial and manufacturing uses. A brief history of the postworks use was developed from available BUG and Sanborn maps and is presented below by
tax lot.
United States Navy leased the Site beginning on July 1, 1945, with permission to stay until
June 30, 1946, or six months after the end of the war. The use and activity at the Site, if any,
by the United States Navy is unknown. Other subsequent operators included:
•

Parcel 3: The property was sold by The Brooklyn Union Gas Company to
Havemeyer and Elder Inc. on January 31, 1947. Brooklyn Eastern District Terminal
purchased the property September 8, 1948. ChevTex purchased the property from the
Brooklyn Eastern District Terminal on August 14, 1958. The 1965 Sanborn depicts
two railroad spurs, a repair shop, office, scale, and scrap metal storage on the
property. By 1978, the property and buildings were vacant except for the office.
ChevTex sold the property to Bridge Lumber Co. Inc. on May 24, 1982 which then
sold the property to the New York City Industrial Development Agency on October 5,
1982. In 1983, per Sanborn, the buildings were demolished and the property was
used for parking. On March 26, 1987 the property was repurchased by the Bridge
Lumber Co. Inc. which sold it to the R.A.R Realty Corp. on the same day. A
warehouse building was constructed by 1986 and used for lumber storage from 1988
until 1995, according to Sanborn maps. On September 23, 1991, the property was
purchased by The City of New York. On June 29, 1995, the property was purchased
by Citipostal, Inc. On December 12, 2001, the property was purchased by 10th Street,
LLC. On October 7, 2004 the property was purchased by New 10th Street LLC.
CitiStorage used the building for document storage until January 31, 2015 when a fire
destroyed the building. The remainder of the building has been demolished and the
parcel is currently vacant. On April 26, 2017, the property was repurchased by The
City of New York.

•

Parcel 4: According to the title search, the property was sold from the Brooklyn
Union Gas Company to Havemeyer and Elder Inc. on January 31, 1947. Havemeyer
& Elder purchased multiple properties along the East River to expand their railroad
terminal, the Brooklyn Eastern District Terminal. The 1965 Sanborn figure depicted

GEI Consultants, Inc.
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three railroad spurs extending into the property from the west. Brooklyn Eastern
District Terminal sold the property to ChevTex on August 14, 1958. The Sanborn
maps depict oil truck parking operations occurred from approximately 1978 until
1982. ChevTex sold the property to The Bridge Lumber Company Inc. on May 24,
1982. On March 26, 1987 the property was repurchased by the Bridge Lumber Co.
Inc. which sold it to the R.A.R Realty Corp. on the same day. The property was used
for lumber storage from 1988 until at least 1996, according to Sanborn maps and
aerial photographs. On September 23, 1991, the property was purchased by The City
of New York. On June 29, 1995, the property was purchased by Citipostal, Inc. On
December 12, 2001, the property was purchased by 10th Street, LLC. On October 7,
2004 the property was purchased by New 10th Street LLC. The building on Parcel 3
was extended to Parcel 4 sometime after 1996. CitiStorage used the building for
offices and document storage until January 31, 2015 when a fire destroyed the
building. The remainder of the building has been demolished and the parcel is
currently vacant. On April 26, 2017, the property was repurchased by The City of
New York.

2.2.3 Current Site Conditions
The current site conditions of each property are summarized below.
Address

Current
Owner

Block

Lot

Parcel
ID

20 North 12th Street
Brooklyn, NY 11211

Parks and
Recreation

2287

16

3

2 North 11th Street
Brooklyn, NY 11211

Parks and
Recreation

2287

30

4

GEI Consultants, Inc.
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3.

Statement of Safety and Health Policy

GEI is committed to providing a safe and healthy work environment for its employees. To
maintain a safe work environment, GEI has established an organizational structure and a
Corporate Health and Safety Program to promote the following objectives:
•

Reduce the risk of injury, illness, and loss of life to GEI employees.

•

Maintain compliance with federal, state, and other applicable safety regulations; and
minimize GEI employees’ work exposure to potential physical, chemical, biological,
and radiological hazards.

Safety policy and procedure on any one project cannot be administered, implemented,
monitored, and enforced by any one individual. The total objective of a safe, accident free
work environment can only be accomplished by a dedicated, concerted effort by every
individual involved with the project from management down to all employees.
Each GEI employee must understand their value to the company; the costs of accidents, both
monetary, physical, and emotional; the objective of the safety policy and procedures; the
safety rules that apply to the safety policy and procedures; and what their individual role is in
administering, implementing, monitoring, and compliance of their safety policy and
procedures. This allows for a more personal approach to compliance through planning,
training, understanding, and cooperative effort, rather than by strict enforcement. If for any
reason an unsafe act persists, strict enforcement will be implemented.

GEI Consultants, Inc.
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4. Hazard/Risk Analysis
The potential hazards associated with site conditions and activity hazards related to GEI onsite activities have been identified in this section.

4.1

Special Site Conditions or Concerns

•
•

•
•
•

Traffic – The majority of traffic on the project site will be construction traffic and
local traffic. Special attention should be given to the bike lane adjacent to the Site.
Drill Rig/Equipment – Drilling contractor will use Geoprobe, sonic, or truck-mounted
rotary drill rigs. Specific attention given to rotating equipment, pinch points, and
overhead equipment.
Hazardous summer conditions – Heat stress, heat stroke, and dehydration are possible
dangers.
Hazardous winter conditions – Cold stress, slippery surfaces, and icy conditions are
possible dangers.
Work near water.

Safety equipment will include: First aid kit, fire extinguisher, eye wash bottles, adequate
supply of drinking water and electrolyte fluids, hand cleaner, insect repellent, sunscreen, and
cell phone.

4.2

Activity Hazard Analysis

The potential hazards for this project associated with site conditions and activity hazards
associated with on-site activities have been identified in Table 2. General hazards and
control measures that are applicable to all site activities are identified in the General Hazards
section. The site-specific tasks, potential hazards, and control measures established to reduce
the risk of injury or illness are identified in the Activity Hazard section of Table 2. Health
and Safety SOPs for routine hazards and common site conditions are referenced in the table
below and included in Appendix E.
Table 2. Activity Hazard Analysis
General Hazards

Control Measure

These Hazards Apply to All Site Activities

• Wear protective coveralls (e.g. Tyvek®) with
shoe covers, safety glasses, face shield,
Nitrile gloves.
• Dispose of gloves after use and wash hands.
• Avoid contact with pooled liquids and limit
contact with contaminated soils/groundwater.
• See SOP HS-009

Chemical / Contaminant Exposure –
Skin and eye injury/irritation

GEI Consultants, Inc.
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General Hazards

Control Measure

These Hazards Apply to All Site Activities

• There shall be no cell phone use, including
blue tooth enabled use, while performing any
project-related activity governed by the
HASP.
• Take breaks in heated shelters when working
in extremely cold temperatures.
• Drink warm liquids to reduce the
susceptibility to cold stress.
• Wear protective clothing (recommended
three layers: an outside layer to break the
wind, a middle layer to provide insulation,
and an inner layer of cotton or synthetic
weave to allow ventilation).
• Wear a hat and insulated boots.
• Keep a change of dry clothing available in
case clothes become wet.
• Do heavy work during the warmer parts of
the day and take breaks from the cold.
• If possible, shield work areas from drafts of
wind and use insulating material on
equipment handles when temperatures are
below 30°F
• Watch for symptoms of cold stress (see
Appendix C in HASP).
• Employees must wear their safety belt while
in a moving vehicle.
• Vehicle accidents will be reported in
accordance with GEI’s accident reporting
procedures.
• Vehicles will be properly maintained and
safely operated (refer to GEI’s Fleet
Maintenance Program).
• Employees will follow safe driving behaviors,
which include limiting distractions such as
manipulating radios or other equipment that
may cause a distraction. Employees should
not exceed the posted speed limit and should
maintain a safe distance between other
vehicles.
• Use defensive driving techniques.
• Driving distance and time after a 12-hour
shift should not exceed 30 miles or 30
minutes (whichever is greater).
• Look both ways when crossing the bike lane
on Kent Avenue even though it is a one-way
street. Use a flagger if needed.
• See SOP HS-004
• Avoid travel at extreme times
• Wear protective gear – dust masks, safety
glasses

Cell Phone Use

Cold Stress –
Hypothermia, Frostbite

Driving

Dusty Conditions –
Eye and respiratory irritation

GEI Consultants, Inc.
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General Hazards

Control Measure

These Hazards Apply to All Site Activities

Heat stress –

• Increase water intake while working.
• Increase number of rest breaks and/or rotate
workers in shorter work shifts. Rest in cool,
dry areas.
• Watch for signs and symptoms of heat
exhaustion and fatigue.
• Plan work for early morning or evening
during hot months.
• Use ice vests when necessary.
• In the event of heat stroke, bring the victim to
a cool environment and initiate first aid
procedures.
• See Appendix C of the HASP
• Listen to local forecasts for warnings about
specific weather hazards such as tornados,
thunderstorms, and flash floods.
• If the storms produce thunder and/or
lightning, leave the work area immediately
and move to a safe area.
• Discuss an action plan prior to the severe
weather.
• Wear appropriate PPE for the type of
weather that could be encountered.
• Stop work until conditions are suitable. Take
cover in vehicles or shelter as appropriate.
• See SOP HS-010
• Apply insect repellent prior to performing field
work and as often as needed throughout the
work shift
• Wear proper protective clothing (work boots,
socks and light-colored clothing)
• Wear shoes, long pants with bottoms tucked
into boots or socks, and a long-sleeved shirt
when outdoors for long periods of time, or
when many insects are most active (between
dawn and dusk).
• When walking in wooded areas, avoid
contact with bushes, tall grass, or brush as
much as possible
• Field personnel who may have insect
allergies should have bee sting allergy
medication on site and should provide this
information to the SSO and the CHSO prior
to commencing work.
• Field personnel should perform a self-check
at the end of the day for ticks.
• See SOP HS-001

Fainting, Fatigue, Heat Stroke

Inclement Weather

Insects –
Bites, Stings, Allergic Reactions

GEI Consultants, Inc.
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General Hazards

Control Measure

These Hazards Apply to All Site Activities

Physical Injury –
Slips, Trips and Falls

Poisonous Plants Poison Ivy, Poison Oak, and Poison Sumac

Repetitive Motion Injury –
Standing, Squatting, and Bending Over

Unsecured or High Crime Areas

GEI Consultants, Inc.
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• Wear PPE that properly fits, is in good
condition and appropriate for the activities
and hazards.
• Maintain good visibility of the work area.
• Avoid walking on uneven, steeply sloped or
debris ridden ground surfaces.
• Plan tasks prior to preforming them including
an activity hazard analysis.
• Keep trafficked areas free from slip/trip/fall
hazards.
• Maintain weed growth in sampling areas,
especially on slopes.
• Wear shoes with traction.
• Avoid traversing steep areas in slippery
conditions.
• Do not carry heavy objects to sampling
areas, on steeply sloped areas, or where
steep areas must be traversed to arrive at
sample points.
• Avoid areas infested with poisonous plants. ·
Use a barrier cream to provide some
protection.
• Wash exposed clothing separately in hot
water with detergent.
• After use, clean tools, and soles of boots with
rubbing alcohol or soap and lots of water.
• Immediately wash with soap and water any
areas that come into contact with poisonous
plants.
• If exposed to a poisonous plant, wash with
soap and water or a product such as
TechnuTM. First aid kits are available in the
company vehicles.
• See SOP HS-001
• Take regular breaks and do not work in
unusual positions for long periods of time.
• Walk and stretch between tasks.
• See SOP HS-025
• Be aware of your surroundings.
• Use the buddy system. Do not remain on
site alone. Accompany or be accompanied
by others to vehicles.
• Request police detail when appropriate.
• Let the Site Safety Officer (SSO) know when
you begin work in these areas and when you
leave.
• Call in regularly.
• If you arrive in an area and it does not look
safe to get out of your vehicle, lock the doors
and drive off quickly but safely.
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General Hazards

Control Measure

These Hazards Apply to All Site Activities

• A thorough underground utility survey must
be conducted prior to intrusive activities.
Coordination with utility locating services,
property owner(s) or utility companies must
be conducted.
• Utilities are to be considered live or active
until documented otherwise.
• For overhead utilities within 50 feet,
determine with the utility company the
appropriate distance. Minimum distance for
clearance is based on voltage of the line.
• If exposing a utility, proper support and
protection must be provided so that the utility
will not be damaged.
• If a gas line is contacted, the contractor must
notify police, fire, and emergency personnel,
and evacuate employees according to the
site evacuation procedures. No attempt
should be made to tamper with or correct the
damaged utility.
• See SOP HS-014
• Increase visibility of the work area to others
by using cones, flags, barricades, proper
lighting and caution tape to define work area.
• Use a "spotter" to locate oncoming vehicles.
• Use vehicle to block work area.
• Engage police detail for all work conducted in
appropriate areas.
• Wear high-visibility, reflective vest at all
times.
• Maintain minimum DOT defined distances to
other traffic lanes.
• See SOP HS-016.

Utilities –
Shock, Electrocution, Fire, Explosion

Vehicular Traffic –
Struck by injury, crushing

GEI Consultants, Inc.
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Activity
Asbestos Exposure

Potential Hazard

Control Measures

Respiratory irritation,
eye irritation, skin
irritation

•

•
•
•
•

Carrying Equipment

Heavy lifting,
strains/sprains,
slips/trips/falls, pinch
points

•
•
•
•

•
•

Confined Space Entry
(General)

•

Asphyxiation,
entrapment, chemical
exposure,
fire/explosion hazards

•
•
•

GEI Consultants, Inc.
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APR with P-100 cartridges, Steel-toe/shank boots,
gloves, protective clothing, negative pressure air
machines with HEPA filters and exterior exhaust
Use proper lifting techniques as defined in the heavy
lifting activity analysis below
Wear the proper type of glove to protect hands against
sharp edges and skin/soft tissue injuries
Wear appropriate footwear
Be aware of hard to grip and hold items that may force
your hand or wrist into awkward, stressful positions and
cause disorders like tendinitis or carpal tunnel
syndrome
Take breaks when carrying items frequently and/or for
long distances
Do not over reach when picking up or placing items.
Use the buddy system when necessary.
When climbing ladders, maintain three points of contact
at all times. DO NOT carry equipment up or down
ladders unless it is in a secure backpack or similar
hands-free shoulder-strap bag or case. Lower or raise
larger equipment by crane or rope.
Only trained GEI personnel can enter the space.
The atmosphere in the space must meet GEI entry
requirements.
A copy of the permit will be forwarded to the CHSO
prior to entry.
A multi-gas meter must be used to characterize the
space before entry.
Proper protective equipment must be worn at all times
while personnel are in the space.
Heavy duty flashlights and headlamps should be used
while in the space to improve visibility.
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Activity

Potential Hazard

Control Measures
•

•

Construction Site
Entry

•
•

Struck-by, caught-inbetween equipment,
crushing, pinch points

•
•
•
•
•
•
•
•
•

Cutting Cores

•
•
•

Cuts/lacerations

•
•
•

Decontamination of
equipment and PPE

GEI Consultants, Inc.

Possible exposure to
decontamination
chemicals

•
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Wear hardhat; high visibility reflective safety vest; steeltoed, steel-shank boots or (electrical hazard) EH-rated
safety boots with composite toe and shank; safety
glasses; nitrile/neoprene gloves; and earplugs.
Identify yourself and your work location to heavy
equipment operators, so they may incorporate you into
their operations.
Coordinate hand signals with operators.
Stay Alert! Pay attention to equipment backup alarms
and swing radii.
Wear a high-visibility, reflective vest when working near
equipment or motor vehicle traffic.
Position yourself in a safe location when filling out logs
talking with the contractor.
Notify the contractor immediately if any problems arise.
Do not stand or sit under suspended loads or near any
pressurized equipment lines.
Do not operate cellular telephones in the vicinity of
heavy equipment operation.
See HS-018.
Use care when cutting cores. Use mechanical shears,
electric knife or self-retracting safety blade when
handling cores.
Eliminate hazard by having the drillers open the cores
for you.
When using cutting tools, follow the safety precautions
listed below:
Keep free hand out of the way.
Secure work if cutting through thick material.
Use only sharp blades; dull blades require more force
that results in less knife control.
Pull the knife through the object and away from your
body; pulling motions are easier to manage.
Do not put the knife in your pocket.
Wear leather or Kevlar® gloves when using knives or
blades, or when removing sharp objects caught or
dangling in sampling gear.
Wear rubber gloves and glasses to provide eye
protection from splashing. Wash hands immediately
after use.
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Activity

Potential Hazard

Control Measures
•

Drilling Oversight/
Sampling

•
•
•
•

Contaminant
Exposure, Noise,
Contact with Utilities,
Cuts/Scrapes, Heavy
Lifting, Repetition,
Slips/Trips/Falls

•
•

•

Contaminant Contact

Drum Handling

•
•
•
•
•
•
•
•
•
•

Wear proper PPE
during sampling
including nitrile gloves
and safety glasses.
Cuts or Abrasions
Heavy Lifting,
Slips/Trips/Falls

•

•

Electrical Safety

Electrocution, burns,
shock

•
•
•
•
•

GEI Consultants, Inc.
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Wear hardhat; high visibility reflective safety vest; steeltoed, steel-shank boots or composite toe and shank;
safety glasses; Nitrile/neoprene gloves; and earplugs.
Confirm utility locate has been completed.
Confirm adequate clearance from overhead utilities.
Dispose of gloves after use and wash hands.
Take regular breaks and do not work in unusual
positions for long periods of time.
Keep trafficked areas free from slip/trip/fall hazards.
If cutting through concrete, follow the work practices
and respiratory protection recommended in Table 1 of
the GEI Silica Program based on the type of equipment
being used to cut through the concrete.
Wear proper PPE during sampling including nitrile
gloves and safety glasses and face shield as
appropriate.
Use proper dollies or drum moving tools.
Use applicable tools to open/close drum lids.
Do not handle drums with bulging sides.
Dispose of gloves after use and wash hands.
Wear work gloves over nitrile gloves.
Use proper lifting techniques.
Ask fellow worker for help.
Keep trafficked areas free from slip/trip/fall hazards.
See SOP HS-003
Conductive items such as jewelry or clothing containing
metals will not be worn.
Visually inspect equipment or systems for indications of
possible damage. Equipment found damaged or
defective will not be used and will be properly tagged as
“Out of Service”.
Shut down the machine/equipment by the normal
stopping procedure (stop button, open switch, close
valve, etc.).
Disconnect the machine/equipment from the energy
source.
Be aware of stored or residual energy and dissipate or
restrain.
When the system/equipment is ready to be returned to
service, make sure all tools are removed and the
system is operationally intact.
Verify that all employees are in a safe position and
have been removed from the area and notify when
system/equipment is ready for use.
See SOP HS-005 a/b
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Activity

Potential Hazard

Control Measures
•
•

Excavation and
Trenching Oversight

•
•

Crushing, entrapment,
falls, fire/explosion

•
•
•
•
Groundwater
Sampling

Contaminant
Exposure, Heavy
Lifting, Repetition,
Slips/Trips/Falls

•
•
•
•
•
•
•
•

Hand Augering

Repetition, pinch point,
back/wrist/knee injury,
cuts and scrapes

•
•
•
•

GEI Consultants, Inc.
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Prior to excavating, determine utility locations and have
locations marked by utility companies and the property
owner.
Utilities shall be properly supported and barriers should
be erected around excavations in remote areas.
Backfill temporary excavations when work is completed.
Personnel must remain 2 feet from the face of the
excavation.
Sides, slopes, and faces shall meet OSHA
requirements.
Excavation entry will be allowed only with proper
sloping or shoring.
See SOP HS-006
Wear hardhat; high visibility reflective safety vest; steeltoed, steel-shank boots or composite toe and shank;
safety glasses and Nitrile/neoprene gloves.
Dispose of gloves after use and wash hands.
User proper lifting techniques.
Take regular breaks and do not work in unusual
positions for long periods of time.
Keep trafficked areas free from slip/trip/fall hazards.
Wear appropriate PPE including safety glasses and
gloves that provide protection and grip.
Remove excavated soil only after stopping the hand
auger.
Keep trafficked areas free from slip/trip/fall hazards.
A thorough underground utility survey must be
conducted prior to intrusive activities. Coordination with
utility locating services, property owner(s) or utility
companies must be conducted.
Inspect hand auger prior to use to determine if it is
functioning properly and free of metal burs.
Use the appropriate size hand auger for the job.
Use hand movements that exert minimum pressure on
wrist bones.
Take regular breaks and do not work in unusual
positions for long periods of time.
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Activity

Potential Hazard

Control Measures
•

•

Hammer Drill Use

Cuts/Scrapes, Noise,
Slips/Trips/Falls,
Heavy Lifting,
Repetition, Struck-by,
caught-in-between
equipment, pinch
points, hot surfaces
(burns), electrical
shock

•
•
•
•
•
•
•
•

Handling/Mixing
Cement

•
•

Chemical exposure,
heavy lifting

•
•
•
•
•
Heavy Lifting

•
•
•
•

Back injury, knee injury

•
•

GEI Consultants, Inc.
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Wear appropriate PPE including: hard hat, gloves, steel
toed/shank safety boots, safety glasses, high visibility
reflective clothing, and ear plugs.
Use a hammer drill equipped with a shroud or cowling
with dust collection system. If dust exposures cannot
be controlled, respiratory protection must be used
based on Table 1 of the GEI Silica Program.
Keep hands and loose clothing away from moving parts.
Use proper lifting techniques.
Do not remove equipment guards on equipment.
Take regular breaks and do not work in unusual
positions for long periods of time.
Avoid standing in water when working with electrically
powered equipment or tools.
Inspect electrically powered equipment or tools prior to
use. Tag and remove from service any tool with frayed
cords, broken plugs, or otherwise damaged.
Electrical equipment or tools must be connected to
ground fault circuit interrupters.
Wear appropriate PPE including: Waterproof gloves, a
long-sleeved shirt, and long pants should be worn and
safety glasses.
Use proper lifting techniques.
Avoid prolonged contact with fresh concrete – contact
with skin surfaces, eyes, and clothing may result in
burns that are quite severe.
Wash hands and arms immediately afterwards with
clean water, non-alkaline soap, and clean towels.
Use all available work practices to control dust
exposures.
Use proper lifting techniques.
Ask fellow worker for help.
Use a mechanical lifting device or a lifting aid where
appropriate.
If you must lift, plan the lift before doing it.
Check your route for clearance.
Bend at the knees and use leg muscles when lifting.
Use the buddy system when lifting heavy or awkward
objects.
Do not twist your body while lifting.
See SOP HS-025
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Activity

Potential Hazard

Control Measures
•

•

Heavy Equipment –
Working Near

•
•

Struck-by, caught-inbetween equipment,
crushing, pinch points

•
•
•
•
•

Waste
Characterization

•
•

Contaminant Contact
•
Wear proper
PPE during sampling
including nitrile gloves
and safety glasses.

•
•
•

Cuts or Abrasions,
Slips/Trips/Falls

•
•

Working near Water

Drowning, hypothermia
•
•
•
•

Wear hardhat; high visibility reflective safety vest; steeltoed, steel-shank boots or (electrical hazard) EH-rated
safety boots with composite toe and shank; safety
glasses; nitrile/neoprene gloves; and earplugs.
Identify yourself and your work location to heavy
equipment operators, so they may incorporate you into
their operations.
Coordinate hand signals with operators.
Stay Alert! Pay attention to equipment backup alarms
and swing radii.
Wear a high-visibility, reflective vest when working near
equipment or motor vehicle traffic.
Position yourself in a safe location when filling out logs
talking with the contractor.
Notify the contractor immediately if any problems arise.
Do not stand or sit under suspended loads or near any
pressurized equipment lines.
Do not operate cellular telephones in the vicinity of
heavy equipment operation.
See SOP HS-018
Wear proper Personal Protective Equipment (PPE)
during sampling including nitrile gloves and safety
glasses.
Dispose of gloves after use and wash hands.
Wear work gloves over nitrile gloves.
Keep trafficked areas free from slip/trip/fall hazards.
While working near water stay inside guard rails and or
barriers.
While working out of safety zones a U.S. Coast Guardapproved Type III or a Type V personal flotation device
(PFD) must be worn at all times and an approved 30inch ring buoy will be readily available for emergency
rescue operations.
A PFD must be worn within 6 feet of the water if there
are no barriers or safeguards.
Use appropriate fall protection.
Buddy system shall be in use.
See SOP HS-017

PPE is the initial level of protection based on the activity hazards and site conditions which
have been identified. Upgrades to respiratory protection may be required based on the
designated Action Levels found in Section 9. General on-site provisions will include: extra
nitrile, leather, and/or Kevlar gloves, extra protective coveralls (e.g. Tyvek®) with boot
covers, drinking water and electrolyte fluids, reflective vest, first aid kit, fire extinguisher,
hearing protection, and washing facilities.

GEI Consultants, Inc.
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If site conditions suggest the existence of a situation more hazardous than anticipated, the site
personnel will evacuate the immediate area. The hazard, the level of precautions, and the
PPE will then be reevaluated with the assistance and approval of the Corporate Health and
Safety Officer (CHSO) and the Project Manager (PM).

4.3

Personal Safety

Field activities have the potential to take employees into areas which may pose a risk to
personal safety. The following websites (sources) have been researched to identify potential
crime activity in the area of the project:
•
•

•

www.crimereports.com: No crimes identified in the past 30 days of preparing this
HASP (April 15, 2020) within a mile of the Site.
www.cityrating.com/crimestatistics.asp: New York crime statistics report an overall
downward trend in crime based on data from 17 years with violent crime decreasing
and property crime decreasing. Based on this trend, the crime rate in New York for
2020 is expected to be lower than in 2016.
The city violent crime rate for New York in 2016 was higher than the national violent
crime rate average by 44.41% and the city property crime rate in New York was
lower than the national property crime rate average by 40.33%. In 2016 the city
violent crime rate in New York was higher than the violent crime rate in New York
by 52.42% and the city property crime rate in New York was lower than the property
crime rate in New York by 5.39%.

Brooklyn, New York is not listed on the Crime Mapping website; however, the New York
City Police Department has a Crime Map showing crime statistics for the year to date. Prior
to July 8, 2018, 423 incidents were listed in the 94th Precinct. This is an increase of 14.95%
from 2017.
To protect yourself, take the following precautions:
•

If deemed necessary by the PM, use the buddy system (teams of a minimum of two
persons present);

•

Let the Site Safety Officer (SSO) know when you begin work in these areas and when
you leave;

•

Call in regularly;

•

Pay attention to what is going on around you; and

•

If you arrive in an area and it does not look safe to get out of your vehicle, lock the
doors and drive off quickly, but safely.

GEI Consultants, Inc.
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Employees must not knowingly enter into a situation where there is the potential for physical
and violent behaviors to occur. If employees encounter hostile individuals or a confrontation
develops in the work area, suspend work activities, immediately leave the area of concern,
and contact local 911 for assistance. Notify the SSO and Safety Team (Corporate Health and
Safety Officer and Regional Health and Safety Officers –SafetyTeam@geiconsultants.com)
of any incidents once you are out of potential danger.
In the event of an emergency, prompt communications with local emergency responders is
essential. At least one charged and otherwise functioning cell phone to facilitate emergency
communications will be on-site. Confirmation of cellular phone operation will be confirmed
at the start of each working day.

4.3.1

Handling Drums and Containers

Regulations for handling drums and containers are specified by Occupational Safety and
Health Administration (OSHA) 29 Code of Federal Regulations (CFR) 1910.120(j).
Potential hazards associated with handling drums include vapor generation, fire, explosions,
and possible physical injury. Handling of drums/containers during the Site investigation and
remediation activities may be necessary. If drum/container handling is necessary, it will be
performed in accordance with applicable regulations.

4.3.2

Electrical Hazards

4.3.2.1

Utilities

The Site may have shallow, buried utilities and also overhead utilities in certain areas. It will
be necessary for parties disturbing the existing ground surface and conducting operations
with heavy equipment having high clearances to exercise caution in performing projectrelated work with respect to the presence of utilities. Utility companies with active, buried
lines in the Site area will be asked by the Contractor performing intrusive activities to mark
their facilities. Employees will use these data to choose work locations.
4.3.2.2

Underground Utilities

No excavating, drilling, boring, or other intrusive activities will be performed until an
underground utility survey, conducted by knowledgeable persons or agencies, has been
made. This survey will identify underground and in-workplace utilities such as the
following:
•
•
•
•
•

Electrical lines and appliances;
Telephone lines;
Cable television lines;
Gas lines;
Pipelines;

GEI Consultants, Inc.
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•
•
•
•

Steam lines;
Water lines;
Sewer lines; and/or
Pressurized air lines.

The location of utilities will be discussed with GEI employees and subcontractors during a
Site Safety Briefing. Identified utilities should be marked or access to them otherwise
restricted to avoid chance of accidental contact. 811 must be called at least 3-days prior to
work starting and valid 811 tickets will be maintained on-site.
Even when a utility search has been completed, drilling, boring, and excavation should
commence with caution until advanced beyond the depth at which such utilities are usually
located. Utilities will be considered “live” or active until reliable sources demonstrate
otherwise.
4.3.2.3

Overhead Utilities

Overhead transmission and distribution lines will be carried on towers and poles which
provide adequate safety clearance over roadways and structures. Clearances will be adequate
for the safe movement of vehicles and for the operation of construction equipment.
Overhead or above-ground electric lines should be considered active until a reliable source
has documented them to be otherwise. Elevated work platforms, ladders, scaffolding, manlifts, and drill or vehicle superstructures will be erected a minimum of 20 feet (the actual
distance is dependent upon the voltage of the line) from overhead electrical lines until the
line is de-energized, grounded, or shielded so arcing cannot occur between the work location
or superstructure.

4.3.3

Precautions for Working in Confined Spaces

Work in confined spaces will be performed in accordance with 29 CFR 1910.146 (effective
April 15, 1993), and GEI Permit Required Confined Space Entry program. The PM will
work with the CHSO to address confined space issues as applicable prior to the start of the
project. A confined space entry number will be obtained from the CHSO before entering
space. The PM will contact local emergency responders to make arrangements for potential
rescue. This correspondence will be documented and submitted to the CHSO. Copies of the
standards will be kept on file in GEI’s main office. Confined space work will not be
performed without first notifying and receiving approval from the CHSO.

4.3.4

Excavations and Trenches (Including Drilling)

The safety requirements for excavations and trenches must be determined by a competent
person who is capable of identifying existing and predictable hazards and work conditions
GEI Consultants, Inc.
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that are unsanitary, hazardous, or dangerous to GEI employees. The competent person must
also have the authorization to take prompt corrective measures to eliminate unsatisfactory
conditions. GEI employees will not enter trenches.
The following are general requirements for work activities in and around excavations:
•

•

•

•
•

Prior to initiation of excavation activity (or ground intrusive activity, such as drilling),
the location of underground installations will be determined. The One-Call/Dig-Safe
center will be contacted by the Contractor/Subcontractor a minimum of 72 hours prior
to excavation activities. It may also be necessary to temporarily support underground
utilities during excavation. When excavations approach the estimated location of
underground installations, the exact location of the underground installations will be
determined by means that are safe for GEI employees, i.e., hand dig, test pits, etc.
Excavations should be inspected daily by the excavating company’s competent
person prior to commencement of work activities. Evidence of cave-ins, slides,
sloughing, or surface cracks or excavations will be cause for work to cease until
necessary precautions are taken to safeguard employees.
Excavated and other materials or equipment that could fall or roll into the excavation,
and vehicular traffic and heavy equipment will be placed at least 5 feet from the edge
of the excavation.
Excavation operations will cease immediately during hazardous weather conditions
such as high winds, heavy rain, lightning, and heavy snow.
Atmospheres are to be tested with a properly calibrated Combustion Gas Indicator
(CGI) or Gas Measurement Instrument (GMI) in accordance with National Grid
excavation procedures as required.

Employees will refer to GEI’s Excavation Safety SOP for further information.

4.3.5

Fire and Explosion

When conducting excavating activities, the opportunity for encountering fire and explosion
hazards exists from contamination in soil and the possibility of free product in underground
structures and pipelines. Additionally, the use of diesel-powered excavating equipment
could present the possibility of encountering fire and explosion hazards.

4.3.6

Heat Stress

Employees may be exposed to the hazards associated with heat stress when ambient
temperatures exceed 70º F. Employees should increase water intake while working in
conditions of high heat. Enough water should be available so that each employee can
consume 1 quart of water per hour. In addition, they should increase number of rest breaks
and/or rotate employees in shorter work shifts. Employees should rest in cool, dry, shaded
areas for at least 5 minutes. Employees should not wait until they feel sick to cool down.
GEI Consultants, Inc.
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Watch for signs and symptoms of heat exhaustion and fatigue. In the event of heat stroke,
bring the victim to a cool environment, call for help, and initiate first aid procedures.
The procedures to be followed regarding avoiding heat stress are provided in Appendix C –
Heat Stress Guidelines and in GEI’s Heat Stress program.

4.3.7

Cold Stress

Employees may be exposed to the hazards of working in cold environments. Potential
hazards in cold environments include frostbite, trench foot or immersion foot, hypothermia,
as well as slippery surfaces, brittle equipment, and poor judgment. The procedures to be
followed regarding avoiding cold stress are provided in Appendix C – Cold Stress Guidelines
and in GEI’s Cold Stress program.

4.3.8

Noise

Noise is a potential hazard associated with the operation of heavy equipment, power tools,
pumps, and generators. Employees who will perform suspected or established high noise
tasks and operations will wear hearing protection. If deemed necessary by the SSO, the
CHSO will be consulted on the need for additional hearing protection and the need to
monitor sound levels for Site activities. Other employees who do not need to be in proximity
of the noise should distance themselves from the equipment generating the noise.

4.3.9

Hand and Power Tools

In order to complete the various tasks for the project, personnel may use hand and power
tools. The use of hand and power tools can present a variety of hazards, including physical
harm from being struck by flying objects, being cut or struck by the tool, fire, and
electrocution. Work gloves, safety glasses, and hard hats will be worn by the operating
personnel when using hand and power tools and Ground Fault Circuit Interrupter (GFCI)equipped circuits will be used for power tools.

4.3.10

Slips, Trips, and Falls

Working in and around the Site may pose slip, trip, and fall hazards due to slippery and
uneven surfaces. Excavation at the Site may cause uneven footing in trenches and around the
soil piles. Steep slope and uneven terrain conditions at the Site are also a primary concern.
GEI employees will wear proper foot gear and will employ good work practice and
housekeeping procedures to minimize the potential for slips, trips, and falls.

4.3.11

Manual Lifting

Manual lifting of objects and equipment may be required. Failure to follow proper lifting
technique can result in back injuries and strains. Employees should use a buddy system
GEI Consultants, Inc.
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and/or power equipment to lift heavy loads whenever possible and should evaluate loads
before trying to lift them (i.e., they should be able to easily tip the load and then return it to
its original position). Carrying heavy loads with a buddy and proper lifting techniques
include: 1) make sure footing is solid; 2) make back straight with no curving or slouching;
3) center body over feet; 4) grasp the object firmly and as close to your body as possible;
5) lift with legs; and 6) turn with your feet, don’t twist.

4.3.12

Overhead Dangers

Overhead dangers, including but not limited to falling debris and equipment, can occur while
operating drill rigs. GEI employees will maintain a minimum distance from large overhead
operations and to maintain proper communication with heavy equipment operators and their
handlers, should work necessitate their presence beyond the minimum safety distance.
Proper PPE will be worn during these types of activities including steel-toed/shank boots,
safety vests, safety glasses, and hard hats.

4.3.13

Cuts and Lacerations

The core sampling program may require employees or the contractor to use powered cutting
tools (circular saw or shears) or a hooked knife to cut open the sample liner. Safety box
cutters will be utilized for routine operations such as opening boxes of supplies or cutting
rope or string. When using cutting tools, follow the safety precautions listed below:
•
•
•
•
•
•

Keep free hand out of the way.
Secure work if cutting through thick material.
Use only sharp blades; dull blades require more force that results in less knife control.
Pull the knife through the object and away from your body; pulling motions are easier
to manage.
Do not put the knife in your pocket.
Wear leather or Kevlar® gloves when using knives or blades, or when removing sharp
objects caught or dangling in sampling gear.

4.3.14

Working Near Water

The buddy system will be used when working within 6-feet water, in which two persons
operate as a single unit in order to monitor and assist each other in performing tasks.
Personnel must be attired in a United States Coast Guard (USCG)-approved Type III or
Type V work vest. The vest must be properly sized for the individual and must be secured.
A throwable rescue device (Type IV personal flotation device [PFD] flotation aid) along with
whatever equipment (i.e., ladders, lifting gear, or rescue boat) necessary will be immediately
available to recover an individual from the water.
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Waders may not be worn when working along, over, or in moving waters; or in waters
influenced by tides or acted upon by waves when water depths exceed knee height unless
specifically approved by the CHSO. Waders may be worn in still waters and in water depths
up to the waist, if bottom conditions are firm and well understood. Waders should never be
worn aboard a watercraft.
Take special care on slippery rocks along shorelines, lakeshores, riverbanks, and creeks.
Always look ahead at the ground when walking around the water’s edge and avoid stepping
on stones that have algal growth, especially those in intertidal areas, as these are extremely
slippery. Employees should limit access to areas where these slip/fall hazards exist,
especially in locations containing tidal water flow.

4.3.15

Fall Protection

Fall protection or fall restriction devices shall be used when working at heights over 4 feet
with the exception of ladder use, when three points of contact are maintained. Examples of
fall protection include appropriate guardrail systems, completed/approved scaffolding and
personal fall arrest. A Fall Protection Plan must be developed when GEI employees are
working where there is a potential to fall to a lower level greater than 4 feet. The Fall
Protection Plan template can be found on the Health and Safety page of the GEI intranet.
This plan must be submitted to the Safety Team for approval and will be attached to this
HASP as an additional section or appendix.

4.3.16

Cellular Phone Use

Cellular phones lead to distractions that can cause accidents on the job, while driving and
walking. The cognitive and visual distraction of a mobile device while performing tasks can
put you and those around you at risk. Do not use mobile devices, including blue tooth
enabled devices, while working near heavy machinery/equipment, while driving, or walking.
If you have to talk, text, or use an electronic device, stop and move to a safe location away
from others and oncoming hazards.

4.4

Chemical Hazards

The characteristics of compounds at the Site are discussed below for information purposes.
Adherence to the safety and health guidelines in this HASP should reduce the potential for
exposure to the compounds discussed below.

4.4.1

Asbestos-Containing Materials

The Site potentially contains asbestos-containing materials (ACM) in the forms of demolition
debris within or without holders, ACM pipe insulation, and asbestos cement pipe. Chronic
exposure to asbestos may cause asbestosis and mesothelioma. The primary route of exposure
GEI Consultants, Inc.
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for asbestos is inhalation during the disturbance and/or removal of asbestos from the pipe
insulation and cement pipes.
Asbestos is strictly regulated under OSHA 29 CFR 1910.1001/1926.1101. Employees that
may be potentially exposed to ACM must participate in a medical surveillance program, have
specific training in the hazards and controls of exposure to asbestos, and wear respirators
with high efficiency particulate air (HEPA) filters. Work must be conducted in demarcated
regulated areas to minimize the amount of people within the exposure area. Employers must
conduct air sampling and provide signs and labels regarding the presence of asbestos.

4.4.2

Chlorinated Hydrocarbons

Chlorinated hydrocarbons (organochlorides) are a very large and diverse group of
hydrocarbon molecules that also have at least one covalently bound chlorine atom chemically
bonded to them. Chlorinated hydrocarbons are used predominantly as solvents and have
historically been used as industrial degreasers, dry cleaning solvents, anesthetic agents and as
refrigerants. They are colorless, volatile liquids with a moderately sweet aroma and partially
soluble in but denser than water. They are the most common dense non-aqueous phase liquid
(DNAPL).
The more common forms of chlorinated solvent contamination of soils and ground waters
include:
•

Tetrachloroethene (PCE, Tetrachloroethylene)

•

Carbon tetrachloride (Tetrachloromethane or carbon tet)

•

Trichloroethylene (TCE, Trichloroethene)

•

1,1,1-TrichloroMethane (Chloroform)

•

1,1,1-Trichloroethane (TCA, methyl chloroform, chlorothene, Solvent 111)

•

Dichloromethane (DCM or methylene chloride)

As a class, the chlorinated hydrocarbons are potent central nervous system depressants or
stimulants. They also cause greater liver and kidney damage compared to other organic
solvents. Many have been shown to cause cancer in laboratory animals; due to widespread
industrial use, the issue of carcinogenic risk to humans is one of the most controversial issues
in regulatory toxicology.
Exposure to chlorinated hydrocarbon compounds in the occupational setting is primarily
through inhalation. Skin absorption is variable and usually insignificant, although dermal
absorption following prolonged or extensive skin contact can cause systemic toxicity.
GEI Consultants, Inc.

26

June 2017 Template

Health and Safety Plan
Williamsburg Works Site, Parcels 3 and 4
Brooklyn, New York
July 2021

4.4.3

Coal Tar and Coal Tar Products

Coal tar products, which are semi-volatile organic compounds (SVOCs) consist of a mixture
of acenaphthene, acenaphthylene, anthracene, benz(a)anthracene, benzo(b)fluoranthene,
benzo(k)fluorethene, benz(a)pyrene, benzo(e)pyrene, benzo(g,h,i)peryline, chrysene,
dibenz(a,h)anthracene, fluoranthene, fluorene, indeno(1,2,3cd)pyrene, 2-methyl naphthalene,
naphththalene, phenanthrene, phenols, pyrene.
Coal tar products and other SVOCs are present at the Site within impacted soil and
groundwater and as a DNAPL by-product of gas production within soils, former MGP
structures, and abandoned pipelines.
Coal tar products such as those listed above may cause contact dermatitis. Direct contact can
be irritating to the skin and produce itching, burning, swelling, and redness. Direct contact or
exposure to the vapors may be irritating to the eyes. Conjunctivitis may result from
prolonged exposure. Coal tar is considered to be very toxic, if ingested. High levels of
exposure to coal tar, though not anticipated during work activities conducted during this
project, may increase the risk of cancer including lung, kidney, and skin cancer. Naphthalene
is also an eye and skin irritant and can cause nausea, headache, fever, anemia, liver damage,
vomiting, convulsions, and coma. Poisoning may occur by ingestion of large doses,
inhalation, or skin absorption.
The major route of entry for the work activities to be conducted at this Site is through direct
contact. Exposure is most likely when handling soil and water samples. Inhalation may
occur when the soil is disturbed causing respirable and nuisance dust particles to become
airborne.

4.4.4

Cyanide

Cyanide compounds are common by-products of manufactured gas production. Hydrogen
cyanide is toxic because it is a chemical asphyxiate. It replaces the oxygen in the blood and
thereby suffocates the cells. Ferro cyanides are not considered toxic because the hydrogen
cyanide ion is bound too tightly to the iron and cannot therefore replace the oxygen. It takes
a great amount of heat and/or acid to release cyanide gas from the ferro cyanide molecule;
therefore, hydrogen cyanide is not a concern at this Site. However, it is National Grid’s
policy to monitor for hydrogen cyanide during earth-disturbing activities at sites where
MGP-related contaminants have been found.

4.4.5

Heavy Metals

Exposure to high concentrations of arsenic can cause dermatitis, gastrointestinal
disturbances, peripheral neuropathy, respiratory irritation, and hyper pigmentation of skin.
Chronic exposure to arsenic has resulted in lung cancer in humans.
GEI Consultants, Inc.
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Exposure to high concentrations of aluminum can cause irritation of the eyes, skin, and the
respiratory system.
Exposure to high concentrations of antimony can cause irritation of eyes, skin, nose, throat,
and mouth; coughing; dizziness; headache; nausea, vomiting, diarrhea; stomach cramps;
insomnia; anorexia; and could be unable to smell properly. Chronic exposure to antimony
can produce respiratory effects that include antimony pneumoconiosis (inflammation of the
lungs due to irritation caused by the inhalation of dust), alterations in pulmonary function,
chronic bronchitis, chronic emphysema, inactive tuberculosis, pleural adhesions, irritation;
cardiovascular effects (increased blood pressure, altered EKG readings and heart muscle
damage) and gastrointestinal disorders in humans.
Exposure to high concentrations of beryllium can result in “beryllium sensitization‚” which is
an allergic response to beryllium. Symptoms of the disease include cough‚ shortness of
breath‚ fatigue‚ fevers‚ skin rash‚ and night sweats. In the later stages‚ lung tissue becomes
scarred. In severe cases‚ the right side of the heart may be strained due to increased pressure
in the pulmonary artery from lung damage.
Exposure to high concentrations of cadmium can cause acute symptoms such as pulmonary
edema, dyspnea (breathing difficulty), cough, chest tightness and pain; headache; chills,
muscle aches; nausea, vomiting, diarrhea; loss of the sense of smell), mild anemia; and is
considered a potential occupational carcinogen.
Exposure to chromium can cause acute symptoms such as irritation of the eyes, nose and
throat as well as wheezing and coughing. Chronic effects include nosebleeds, nasal
congestion, dermatitis, and loss of sight.
Exposure to high concentrations of copper through inhalation can cause irritation of the eyes,
nose, pharynx, nasal septum. Ingestion may cause a metallic taste. Skin irritation may result
from direct contact with skin. Damage to the liver and kidneys may occur.
No adverse health effects are associated with environmental exposure to iron. Target organs
for iron via ingestion of iron (most often in supplement form) are the liver, cardiovascular
system, and kidneys. Exposure to high concentrations of iron through ingestion can cause
salivation nausea, vomiting, diarrhea, and abdominal pain.
Exposure to lead may cause acute symptoms such as eye irritation, weakness, weight loss,
abdominal pain, and anemia. Chronic exposure to lead may result in kidney disease, effects
to the reproductive system, blood forming organs, and Central Nervous System (CNS).
Lead and arsenic are regulated by specific OSHA standards. They are 29 CFR
1910.1025/1926.52 and 29 CFR 1910.1018/1926.1118, respectively. These standards
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include specific requirements for air monitoring, signs and labels, training and medical
surveillance.
Exposure to high concentrations of manganese can cause manganism, metal fume fever, flulike fever, and kidney damage.
Exposure to high concentrations of nickel may cause sensitization dermatitis, allergic asthma,
and pneumonitis. Exposure to mercury can cause dizziness, salivation nausea, vomiting,
diarrhea, constipation, emotional disturbance, and kidney injury. Chronic exposure to
mercury can cause CNS damage.
Exposure to high concentrations of selenium can cause mucous membrane irritation,
coughing, sneezing, shortness of breath, chills, headaches, hypotension, and CNS depression.
Chronic exposure to selenium could cause bronchial irritation, gastrointestinal distress,
excessive fatigue, and skin discoloration.
Exposure to high concentrations of thallium can cause nausea, diarrhea, abdominal pain,
vomiting; tremor; chest pain, pulmonary edema; convulsions, psychosis; liver, kidney
damage; and alopecia.
Vanadium may cause greenish-black discoloration of the tongue and is a possibly
carcinogenic to humans. Long-term or repeated exposure to vanadium may have effects on
the respiratory tract, resulting in chronic rhinitis and chronic bronchitis.
Exposure to high concentrations of zinc through ingestion can cause abdominal pain, nausea,
vomiting, and diarrhea. Chronic exposure can lead to low blood pressure, jaundice, and
seizures.
These metals are at environmental concentrations and are not expected to be at
concentrations that exposure symptoms would occur. As with SVOCs, the primary route of
exposure is through inhalation of dust particles when soil is disturbed and becomes airborne.

4.4.6

Hydrogen Sulfide

Hydrogen sulfide is another common by-product of manufactured gas production. Exposure
to lower concentrations can result in eye irritation, a sore throat and cough, shortness of
breath, and fluid in the lungs. These symptoms usually go away in a few weeks. Long-term,
low-level exposure may result in fatigue, loss of appetite, headaches, irritability, poor
memory, and dizziness. Breathing very high levels (> 800 parts per million [ppm]) of
hydrogen sulfide can cause death within just a few breaths. The primary route of exposure is
through inhalation and, therefore, respiratory protection is the primary control against
exposure to hydrogen sulfide.
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4.4.7

Pesticides

Pesticide exposures, in general, affect the CNS, liver, kidneys, and skin. At high
concentrations, pesticides can cause headache, dizziness, nausea, vomiting, malaise (vague
feeling of discomfort), sweating, limb jerks, convulsions, and coma. The pesticides detected
at the site are at environmental concentrations and are not expected to be at concentrations
that exposure symptoms would occur.

4.4.8

Polycyclic Aromatic Hydrocarbons

Polycyclic aromatic hydrocarbons (PAHs), are a group of chemicals consisting of numerous
carbon atoms joined together to form multiple rings. PAHs include acenaphthene,
acenaphthylene, anthracene, benz(a)anthracene, benzo(b)fluoranthene, benzo(k)fluorethene,
benz(a)pyrene, benzo(e)pyrene, benzo(g,h,i)peryline, chrysene, dibenz(a,h)anthracene,
fluoranthene, fluorene, indeno(1,2,3cd)pyrene, 2-methylnaphthalene, naphthalene,
phenanthrene, phenols, and pyrene. Most are formed from the incomplete combustion of
plant or animal matter, or carbon fuels, such as coal or petroleum. These compounds are at
environmental concentrations and are not expected to be at concentrations that exposure
symptoms would occur. PAHs may cause contact dermatitis. Direct contact can be irritating
to the skin and produce itching, burning, swelling, and redness. Direct contact or exposure to
the vapors may be irritating to the eyes. Conjunctivitis may result from prolonged exposure.
High levels of exposure to PAHs, though not anticipated during work activities conducted
during this project, may increase the risk of cancer including lung, kidney, and skin cancer.
Naphthalene is also an eye and skin irritant and can cause nausea, headache, fever, anemia,
liver damage, vomiting, convulsions, and coma. Poisoning may occur by ingestion of large
doses, inhalation, or skin absorption.
The major route of entry for the work activities to be conducted at this Site is through direct
contact. Exposure is most likely when handling soil and water samples. Inhalation may
occur when the soil is disturbed causing respirable and nuisance dust particles to become
airborne.

4.4.9

Polychlorinated Biphenyls

Polychlorinated biphenyls (PCBs) have previously been encountered during MGP site
investigations at other sites. PCBs have historically been used from a number of sources
including, but not limited to; electrical systems, hydraulic oils, lubricants, cutting oils,
printer’s ink, and asphalt. Exposure to PCBs can occur through unbroken skin without
immediate pain or irritation. PCBs detected at the site are at environmental concentrations
and are not expected to be at concentrations that exposure symptoms would occur. Acute
effects of exposure to high concentrations of PCB can include eye, skin, nose, and throat
irritation. Chronic effects of PCB exposure can include skin swelling and redness, gastrointestinal disturbances, and neurological effects such as headache, dizziness, nervousness,
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and numbness of extremities. PCBs are suspected human carcinogens that can cause liver
cancer. PCBs can accumulate in fatty tissues and result in health effects after the initial
exposure has occurred. The primary route of exposure for PCBs is inhalation, dermal
contact, and ingestion. Analysis of soils from the Site did not indicate elevated PCB
concentrations.

4.4.10

SVOCs

SVOCs are present at the Site within impacted soil and groundwater and as a dense DNAPL
by-product of gas production within soils, former MGP structures, and abandoned pipelines.
These compounds are at environmental concentrations and are not expected to be at
concentrations that exposure symptoms would occur. SVOCs such as those listed above may
cause contact dermatitis. Direct contact can be irritating to the skin and produce itching,
burning, swelling, and redness. Direct contact or exposure to the vapors may be irritating to
the eyes. Conjunctivitis may result from prolonged exposure. Many SVOCs are considered
to be very toxic, if ingested. High levels of exposure to SVOCs, though not anticipated
during work activities conducted during this project, may increase the risk of cancer
including lung, kidney, and skin cancer. Naphthalene is also an eye and skin irritant and can
cause nausea, headache, fever, anemia, liver damage, vomiting, convulsions, and coma.
Poisoning may occur by ingestion of large doses, inhalation, or skin absorption.
The major route of entry for the work activities to be conducted at this Site is through direct
contact. Exposure is most likely when handling soil and water samples. Inhalation may
occur when the soil is disturbed causing respirable and nuisance dust particles to become
airborne.

4.4.11

Volatile Organic Compounds

Volatile organic chemicals (VOCs), such as benzene, toluene, ethyl benzene, and xylene
(BTEX) are present as soil and groundwater contaminants, and in some cases chemical
components in non-aqueous phase liquids (NAPL) such as oil or tar within soils and
abandoned pipelines. These compounds are at environmental concentrations and are not
expected to be at concentrations that exposure symptoms would occur. These compounds
generally have a depressant effect on the CNS, may cause chronic liver and kidney damage,
and some are suspected human carcinogens. Benzene is a known human carcinogen. Acute
exposure may include headache, dizziness, nausea, and skin and eye irritation. The primary
route of exposure to VOCs is through inhalation and, therefore, respiratory protection is the
primary control against exposure to VOCs.
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4.4.12

Coal Ash

Coal ash, also referred to as coal combustion residuals or CCRs, is produced primarily from
the burning of coal in coal-fired power plants. Coal ash includes a number of by-products
produced from burning coal. Coal ash contains contaminants like mercury, cadmium and
arsenic. Ash is a solid, grey/black or brown/tan, odorless powder which may contain
solidified masses. It is not combustible or explosive. Airborne dust may cause immediate or
delayed irritation or inflammation to the eyes, nose, throat, or lungs depending on the degree
of exposure. Ash may contain trace amounts of ammonia or ammonia bisulfate. Contact
with water or moisture can cause the ammonia to be released from the ash into the air.
Inhalation of ammonia can cause coughing and irritation or burns to the nose throat and
lungs. These effects depend on the concentration of ammonia inhaled. Inhalation may occur
when the soil is disturbed causing respirable and nuisance dust particles to become airborne.
For dust generated during site activities which exceed site specific limits, engineering
controls such as water application will be used to control dust concentrations.

4.4.13

Evaluation of Organic Vapor Exposure

Air monitoring reduces the risk of overexposure by indicating when action levels have been
exceeded and when PPE must be upgraded or changed. Action Levels for VOCs and
associated contingency plans for the work zone are discussed within Section 9 of this HASP.
Exposure to organic vapors will be evaluated and/or controlled by:
•

Monitoring air concentrations for organic vapors in the breathing zone with a
photoionization detector (PID) or a flame ionization detector (FID).

•

When possible, engineering control measures will be utilized to suppress the volatile
organic vapors. Engineering methods can include utilizing a fan to promote air
circulation, utilizing volatile suppressant foam, providing artificial ground cover, or
covering up the impacted material with a tarp to mitigate volatile odors.

•

When volatile suppression engineering controls are not effective and organic vapor
meters indicate concentrations above the action levels, then appropriate respiratory
protection (i.e., air purifying respirator with organic vapor cartridge) will be employed.

4.4.14

Evaluation of Skin Contact and Absorption

Skin contact by contaminants may be controlled by use of proper hygiene practices, PPE, and
good housekeeping procedures. The proper PPE (e.g., Tyvek®, gloves, safety glasses) as
described in Section 5 will be worn for activities where contact with potential contaminated
media or materials are expected.
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SDSs for decontamination chemicals and laboratory reagents that may be used on Site are
included in Appendix B. Specific chemical hazards information from the occupational health
sources are summarized in Table 3.
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Table 3. Chemical Data
Compound

CAS #

ACGIH
TLV

OSHA PEL

Route of
Exposure

Symptoms of Exposure

Target Organs

Physical Data

Aluminum

7429-90-5

NIOSH
REL:
TWA 10
mg/m3
(total) TWA
5 mg/m3
(resp)

TWA 15
mg/m3
(total) TWA
5 mg/m3
(resp)

Inhalation, skin
and/or eye
contact

Irritation eyes, skin, respiratory
system

Eyes, skin, respiratory
system

Silvery-white, malleable,
ductile, odorless metal.
FP: none LEL:N/A UEL:
N/A
VP: 0 mm

Antimony

7440-36-0

TWA 0.5
mg/m3

TWA 0.5
mg/m3

Inhalation
Ingestion
Skin Contact
Eyes

Irritation eyes, skin, nose, throat,
mouth; cough; dizziness;
headache; nausea, vomiting,
diarrhea; stomach cramps;
insomnia; anorexia; unable to
smell properly

Respiratory system,
skin, eyes,
cardiovascular systems

Silver-white, lustrous, hard,
brittle solid; scale-like
crystals; or a dark-gray,
lustrous powder.
FP: NA IP: NA
LEL: NA UEL NA
VP: 0 mm

Arsenic

7440-38-2

0.01 mg/m3

0.01 mg/m3
A.L.
.005mg/m3

Inhalation
Skin Absorption
Ingestion
Skin Contact

Liver, kidneys, skin,
lungs, lymphatic
system

Asbestos

1332-21-4

0.1 f/cc

0.1 f/cc over
8 hr period
or 1.0f/cc
over 30 min.

Inhalation
Ingestion
Skin Contact

Metal: Silver-gray or tinwhite, brittle, odorless solid
FP: NA IP: NA
LEL: NA UEL: NA
VP: 0 mm
White, greenish, blue, or
gray-green fibrous solids
FP: NA IP: NA
LEL: NA UEL NA
VP: 0 mm

Barium

7727-43-7

TWA 10
mg/m3
(total) TWA
5 mg/m3
(resp)

TWA 15
mg/m3
(total) TWA
5 mg/m3
(resp)

Inhalation, skin
and/or eye
contact

Ulceration of nasal septum,
dermatitis, GI disturbances,
peripheral neuropathy, respiratory
irritation, hyperpigmentation of
skin, potential carcinogen
Asbestosis (chronic exposure);
mesothelioma, breathing difficulty,
interstitial fibrosis’ restricted
pulmonary function, finger
clubbing; irritate eyes, potential
carcinogen
Irritation eyes, nose, upper
respiratory system; benign
pneumoconiosis (baritosis)
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Table 3. Chemical Data
Compound

CAS #

ACGIH
TLV

OSHA PEL

Route of
Exposure

Benzene

71-43-2

0.5 ppm
(Skin)

1 ppm TWA
5 ppm
STEL

Inhalation
Skin Absorption
Ingestion
Skin Contact

Beryllium

7440-41-7

NIOSH
REL: Ca
C 0.0005
mg/m3

Inhalation, skin
and/or eye
contact

Cadmium

7440-43-9
(metal)

CA

TWA 0.002
mg/m3
C 0.005
mg/m3 (30
minutes),
with a
maximum
peak of
0.025
mg/m3
TWA 0.005
mg/m3

Carbon Disulfide

75-15-10

30 ppm C

Inhalation,
ingestion, skin
absorption, skin
contact, eye
contact
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Inhalation,
ingestion

Symptoms of Exposure

Target Organs

Physical Data

Irritation of eyes, skin, nose,
respiratory system, giddiness,
headache, nausea; staggering gait,
fatigue, anorexia, weakness,
dermatitis, bone marrow
depression, potential carcinogen
Berylliosis (chronic exposure):
anorexia, weight loss, lassitude
(weakness, exhaustion), chest
pain, cough, clubbing of fingers,
cyanosis, pulmonary insufficiency;
irritation eyes; dermatitis; [potential
occupational carcinogen]

Eyes, skin, CNS, bone
marrow, blood

FP: 12o F IP: 9.24 eve
LEL: 1.2% UEL:7.8%
VP: 75 mm

Eyes, skin, respiratory
system

A hard, brittle, gray-white
solid..
FP: none LEL:N/A UEL:
N/A
VP: 0 mm

Pulmonary edema, dyspnea
(breathing difficulty), cough, chest
tightness, substernal (occurring
beneath the sternum) pain;
headache; chills, muscle aches;
nausea, vomiting, diarrhea;
anosmia (loss of the sense of
smell), emphysema, proteinuria,
mild anemia; [potential
occupational carcinogen]
Dizziness, headache, poor sleep,
lassitude, anxiety

Respiratory system,
kidneys, prostate,
blood; Cancer Site
[prostatic & lung
cancer]

Silver-white, blue-tinged
lustrous, odorless solid.
FP: NA IP: NA
LEL: NA UEL: NA
VP: 0 mm

Eyes, respiratory
system, Central
Nervous System

Vapor Pressure: 297
mmHg, Ionization Potential:
10.08 eV
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Table 3. Chemical Data
Compound

CAS #

ACGIH
TLV

OSHA PEL

Route of
Exposure

Carbon Monoxide

630-08-0

35 ppm
200 ppm C

50 ppm

Inhalation, skin
and/or eye
contact (liquid)

Carbon
Tetrachloride

56-23-5

Ca ST 2
ppm (12.6
mg/m3)
[60-minute]

Ca ST 2
ppm (12.6
mg/m3) [60minute]

Inhalation, skin
absorption,
ingestion, skin
and/or eye
contact

Chromium
(Chromic Acid
and Chromates)

1333-82-0

0.05 mg/m3

0.1 mg/m3

Inhalation
Ingestion
Skin Contact

Copper
(as a fume)

1317-38-0

NIOSH
REL: TWA
0.1 mg/m3

TWA 0.1
mg/m3

Inhalation, skin
and/or eye
contact

GEI Consultants, Inc.

36

Symptoms of Exposure
Headache, tachypnea, nausea,
lassitude (weakness, exhaustion),
dizziness, confusion,
hallucinations; cyanosis;
depressed S-T segment of
electrocardiogram, angina,
syncope
Irritation eyes, skin; central
nervous system depression;
nausea, vomiting; liver, kidney
injury; drowsiness, dizziness,
incoordination; [potential
occupational carcinogen]
Irritates respiratory system, nasal,
septum perforation, liver and
kidney damage, leukocytosis
(increased blood leukocytes),
leukopenia (reduced blood
leukocytes), monocytosis
(increased monocytes),
Eosinophilia, eye injury,
conjunctivitis, skin ulcer, sensitivity
dermatitis, potential carcinogen
Irritation eyes, upper respiratory
system; metal fume fever: chills,
muscle ache, nausea, fever, dry
throat, cough, lassitude
(weakness, exhaustion); metallic or
sweet taste; discoloration skin, hair

June 2017 Template

Target Organs

Physical Data

Cardiovascular system,
lungs, blood, central
nervous system

Colorless, odorless gas
FP: NA IP: 14.01 eV
LEL: 12.5% UEL: 74%
VP: >35 atm

Central nervous
system, eyes, lungs,
liver, kidneys, skin

Colorless liquid with a
characteristic ether-like
odor FP: NA IP: 11.47 eV
LEL: NA
UEL: NA
VP: 91 mmHg
FP:NA IP:NA
VP: Very Low
LEL: NA
UEL: NA

Blood, respiratory
system, liver, kidney,
eyes, skin, lung cancer

Eyes, skin, respiratory
system (increased risk
with Wilson's disease)

Finely divided black
particulate dispersed in air
FP: NA IP: NA
LEL: NA UEL: NA
VP: 0 mm
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Table 3. Chemical Data
Compound

CAS #

ACGIH
TLV

OSHA PEL

Route of
Exposure

Symptoms of Exposure

Target Organs

Physical Data

Cresol

108-39-4

NIOSH
REL: TWA
2.3 ppm
(10 mg/m3)

TWA 5 ppm
(22 mg/m3)
[skin]

Inhalation, skin
absorption,
ingestion, skin
and/or eye
contact

Irritation eyes, skin, mucous
membrane; central nervous system
effects: confusion, depression,
respiratory failure; dyspnea
(breathing difficulty), irregular rapid
respiration, weak pulse; eye, skin
burns; dermatitis; lung, liver,
kidney, pancreas damage

Eyes, skin, respiratory
system, central
nervous system, liver,
kidneys, pancreas,
cardiovascular system

Colorless to yellowish liquid
with a sweet, tarry odor.
FP: 1870 F LEL:1.1% UEL:
?
VP: 0.14 mm

Ethylbenzene

100-41-4

100 ppm

100 ppm

74-90-8

4.7 ppm (5
mg/m3)
STEL
[skin]

10 ppm (11
mg/m3)
[skin]

Eye, skin, mucous membrane
irritation; headache; dermatitis,
narcosis; coma
Asphyxia; weakness, headache,
confusion; nausea, vomiting;
increased rate and depth of
respiration or respiration slow and
gasping; thyroid, blood changes

Eyes, skin, respiratory
system, CNS

Hydrogen cyanide

Inhalation
Ingestion
Skin Contact
Inhalation
Ingestion
Absorption
Skin/Eye Contact

FP: 55o F IP: 8.76 eV
LEL: 0.8% UEL:6.7%
VP: 7 mm
Colorless or pale-blue liquid
or gas (above 78°F) with a
bitter, almond-like odor.
VP: 630 mmHg
IP: 13.60 eV

Hydrogen sulfide

7783-06-4

10 ppm
TWA,

20 ppm C,

Inhalation
Skin/Eye Contact

Irritation eyes, respiratory system;
apnea, coma, convulsions;
conjunctivitis, eye pain,
lacrimation (discharge of tears),
photophobia (abnormal visual
intolerance to light), corneal
vesiculation; dizziness, headache,
fatigue, irritability, insomnia;
gastrointestinal disturbance;
liquid: frostbite

15 ppm
STEL
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CNS, CVS, thyroid,
blood

Eyes, respiratory
system, CNS

Colorless gas with a strong
odor of rotten eggs.
VP: 17.6 atm
IP: 10.46 eV

Health and Safety Plan
Williamsburg Works Site, Parcels 3 and 4
Brooklyn, New York
July 2021

Table 3. Chemical Data
Compound

CAS #

ACGIH
TLV

OSHA PEL

Route of
Exposure

Iron

1309-37-1

Iron oxide
dust and
fume
(Fe2O3) as
Fe:
5 mg/m3
(TWA);

Iron oxide
dust and
fume:
10 mg/m3

Inhalation,
ingestion, eye
contact

Lead

7439-92-1

0.050
mg/m3

0.05 mg/m3

Inhalation
Ingestion
Skin Contact

C 5 mg/m3

Manganese

7439-96-5

TWA 1
mg/m3 ST
3 mg/m3

Mercury

7439-97-6

0.025
mg/m3
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A.L. 0.03
mg/m3

0.10 mg/m3
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Inhalation,
ingestion

Inhalation
Ingestion
Skin Contact
Skin Absorption

Symptoms of Exposure
Respiratory tract irritation,
coughing, shortness of breath,
overdose of iron may cause
vomiting, abdominal pain, bloody
diarrhea, vomiting blood, lethargy,
and shock; acidity in the blood,
bluish skin discoloration, fever,
liver damage, and possibly death;
eye and cornea irritation and
discoloration
Weakness, insomnia; facial pallor;
pal eye, anorexia, weight loss,
malnutrition; constipation,
abdominal pain, colic; anemia;
gingival lead line; tremor; paralysis
of wrist and ankles; irritates eyes,
hypo tension
Manganism; asthenia, insomnia,
mental confusion; metal fume
fever: dry throat, cough, chest
tightness, dyspnea (breathing
difficulty), rales, flu-like fever; lowback pain; vomiting; malaise
(vague feeling of discomfort);
lassitude (weakness, exhaustion);
kidney damage
Irritates eyes and skin, chest pain,
cough, difficulty breathing,
bronchitis, pneumonitis, tremor,
insomnia, irritability, indecision,
headache, fatigue, weakness,
stomatitis, salivation,
Gastrointestinal disturbance,
weight loss, proteinuria
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Target Organs

Physical Data

Eyes, respiratory
system, GI tract, liver

Reddish brown solid
FP: NA LEL: NA
UEL: NA
VP: 0 mmHg

Eyes, GI tract, CNS,
kidneys, blood, gingival
tissue

A heavy, ductile, soft, gray
solid.
FP: NA IP: NA
LEL: NA UEL: NA
VP: 0 mm

Respiratory system,
central nervous
system, blood, kidneys

A lustrous, brittle, silvery
solid.
FP: NA LEL: NA
UEL:
Na
VP: 0 mmHg

Eyes, skin, respiratory
tract, central nervous
system

Silver-white, heavy odorless
liquid
FP: NA IP:?
LEL: NA UEL:NA
VP: 0.0012 mm
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Table 3. Chemical Data
Compound

CAS #

ACGIH
TLV

OSHA PEL

Route of
Exposure

Naphthalene

91-20-3

10 ppm (52
mg/m3)
TWA, 15
ppm (79
mg/m3)
STEL

10 ppm (50
mg/m3)
TWA

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

Nickel

7440-02-0
(Metal)

NIOSH
REL*: Ca
TWA 0.015
mg/m3
[*Note: The
REL does
not apply to
Nickel
carbonyl.]

TWA 1
mg/m3
[*Note: The
PEL does
not apply to
Nickel
carbonyl.]

Inhalation,
ingestion, skin
and/or eye
contact

PCBs

11097-69-1

0.5 mg/m3
(Skin)

0.5 mg/m3
(Skin)

Phenol

108-95-2

10 ppm
(skin)

5 ppm (19
mg/m3) [skin]

Inhalation
Skin Absorption
Ingestion
Skin Contact
Inhalation
Skin Absorption
Ingestion
Skin Contact

Portland Cement

65997-15-1

10 µg/m3
(total) TWA
5 µg/m3
(resp)

TWA 50
mppcf
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Inhalation,
Ingestion, Skin
and/or Eye
Contact

Symptoms of Exposure

Target Organs

Physical Data

Irritation eyes; headache,
confusion, excitement, malaise
(vague feeling of discomfort);
nausea, vomiting, abdominal pain;
irritation bladder; profuse
sweating; jaundice; hematuria
(blood in the urine), renal
shutdown; dermatitis, optical
neuritis, corneal damage
Sensitization dermatitis, allergic
asthma, pneumonitis; [potential
occupational carcinogen]

Eyes, skin, blood, liver,
kidneys, central
nervous system

FP: 174 F IP: 8.12 eV,
LEL: 0.8% UEL:6.7%, VP:
0.08 mm

Nasal cavities, lungs,
skin
Cancer Site:
[lung and nasal
cancer]

Metal: Lustrous, silvery,
odorless solid FP: none
LEL:N/A UEL: N/A
VP: 0 mm

Irritate eyes; chloracne; liver
damage;

Skin, eyes, liver,
reproductive system

Colorless liquid or solid with
a mild, hydro-carbon odor
VP = 0.00006 mm

Irritates eyes, nose, throat,
anorexia, weight loss, weakness,
muscle ache, pain, dark urine,
cyanosis, liver and kidney damage,
skin burns, dermatitis, tremors,
convulsions, twitching,
Irritation eyes, skin, nose; cough,
expectoration; exertional dyspnea
(breathing difficulty), wheezing,
chronic bronchitis; dermatitis

Eyes, skin, respiratory
system, liver, kidneys

Colorless to light pink
crystalline solid with sweet,
acrid odor.
FP:175 o F IP:8.5
LEL:1.8% UEL: 8.6%
VP: 0.4 mm
Gray, odorless powder
FP: NA IP: NA
LEL: NA UEL: NA
VP: 0 mmHg
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system
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Table 3. Chemical Data
Compound
Selenium

CAS #

ACGIH
TLV

OSHA PEL

7782-49-2

0.2 mg/m3

0.2 mg/m3

Inhalation
Ingestion
Skin Contact

NIOSH
REL: TWA
0.1 mg/m3
[skin]

OSHA PEL:
TWA 0.1
mg/m3 [skin]

Inhalation, skin
absorption,
ingestion, skin
and/or eye
contact

Thallium

Route of
Exposure

Toluene

108-88-3

50 ppm

200 ppm

Inhalation
Skin Absorption
Ingestion
Skin Contact

1,2,4-Trimethylbenzene

95-63-6

NIOSH
REL TWA
25 ppm

None

Inhalation,
ingestion, skin
and/or eye
contact

GEI Consultants, Inc.

40

Symptoms of Exposure
Irritant to eyes, skin, nose and
throat, visual disturbance,
headache, chills, fever, breathing
difficulty, bronchitis, metallic taste,
garlic breath, GI disturbance,
dermatitis, eye and skin burns,
Nausea, diarrhea, abdominal pain,
vomiting; ptosis, strabismus; peri
neuritis, tremor; retrosternal
(occurring behind the sternum)
tightness, chest pain, pulmonary
edema; convulsions, chorea,
psychosis; liver, kidney damage;
alopecia; paresthesia legs
Eye, nose irritation; fatigue,
weakness, confusion, euphoria,
dizziness, headache; dilated
pupils, tearing of eyes;
nervousness, muscle fatigue,
insomnia, tingling in limbs;
dermatitis
irritation eyes, skin, nose, throat,
respiratory system; bronchitis;
hypochromic anemia; headache,
drowsiness, lassitude (weakness,
exhaustion), dizziness, nausea,
incoordination; vomiting,
confusion; chemical pneumonitis
(aspiration liquid)
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Target Organs

Physical Data

Eyes, skin, respiratory
system, liver, kidneys,
blood spleen

Amphorous or crystalline,
red to gray solid
FP: NA IP: NA
LEL: NA UEL: NA
VP: 0 mm

Eyes, respiratory
system, central
nervous system, liver,
kidneys,
gastrointestinal tract,
body hair

Properties vary depending
upon the specific soluble
thallium compound.

Eyes, skin, respiratory
system, CNS, liver,
kidneys

FP: 40o F IP: 8.82 eV
LEL: 1.1% UEL:7.1%
VP: 21 mm

Eyes, skin, respiratory
system, central
nervous system, blood

FP: 112°F BP: 337°F
LEL: 0.9% UEL: 6.4%
VP: 1 mmHg
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Table 3. Chemical Data
Compound

CAS #

ACGIH
TLV

OSHA PEL

Route of
Exposure

1,3,5 –
Trimethylbenzene

108-67-8

TWA 25
ppm (125
mg/m3)

NA

inhalation,
ingestion, skin
and/or eye
contact

Vanadium

1314-62-1

NIOSH
REL*: C
0.05 mg
V/m3 [15minute]
[*Note: The
REL
applies to
all
vanadium
compounds
except
Vanadium
metal and
Vanadium
carbide}

C 0.5 mg
V2O5/m3
(resp)

Inhalation,
ingestion, skin
and/or eye
contact

VOCs

NA

0.5 ppm
(Skin)

Xylene

1330-20-7

100 ppm

0.5 ppm
TWA
2.5 ppm
STEL
100 ppm

Inhalation, Skin
Absorption,
Ingestion,
Skin Contact
Inhalation
Skin Absorption
Ingestion, Skin
Contact
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Symptoms of Exposure

Target Organs

Physical Data

irritation eyes, skin, nose, throat,
respiratory system; bronchitis;
hypochromic anemia; headache,
drowsiness, lassitude (weakness,
exhaustion), dizziness, nausea,
incoordination; vomiting,
confusion; chemical pneumonitis
(aspiration liquid)
Irritation eyes, skin, throat; green
tongue, metallic taste, eczema;
cough; fine rales, wheezing,
bronchitis, dyspnea (breathing
difficulty)

Eyes, skin, respiratory
system, central
nervous system, blood

Class II Flammable Liquid
FP: 122°F
LEL: NA
VP: 2mmHg
IP: 8.39 eV
UEL: NA

Eyes, skin, respiratory
system

Yellow-orange powder or
dark-gray, odorless flakes
dispersed in air.
FP: none LEL:N/A UEL:
N/A
VP: 0 mm

Irritate eyes and skin; headaches;
dizziness; nausea; kidney; liver
damage; depress CNS

Skin, eyes, liver,
kidney, CNS

Colorless volatile liquid,
sometimes with a sweet or
solvent odor

Eye, skin, nose, throat irritation;
dizziness, excitement,
drowsiness; incoordination,
staggering gait; corneal damage;
appetite loss, nausea, vomiting,
abdominal pain; dermatitis

Eyes, skin, respiratory
system, Central
Nervous System, GI
tract, blood, liver,
kidneys

FP: 90o F
LEL: 0.9% UEL: 6.7%
VP: 9 mm
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Table 3. Chemical Data
Compound
Zinc

ACGIH
TLV

CAS #
1314-13-2

5 mg/m3
(TWA), 10
mg/m3
(STEL) for
zinc oxide
fume

OSHA PEL
10 mg/m3
(TWA), for
zinc oxide
fume

Route of
Exposure
Inhalation

Symptoms of Exposure
Metal fume fever: chills, muscle
ache, nausea, fever, dry throat,
cough; lassitude (weakness,
exhaustion); metallic taste;
headache; blurred vision; low
back pain; vomiting; malaise
(vague feeling of discomfort);
chest tightness; dyspnea
(breathing difficulty), rales,
decreased pulmonary function

Target Organs
Respiratory system

Abbreviations
C = ceiling limit, not to be exceeded

LEL = Lower explosive limit

CNS = Central Nervous System

mm = millimeter

CVS = Cardiovascular System

ppm = parts per million

eV = electron volt

Skin = significant route of exposure

FP = Flash point

STEL = Short-term exposure limit (15 minutes)

IP = Ionization Potential

TWA = Time-weighted average (8 hours)

GI = Gastro-intestinal

UEL = Upper explosive limit

A.L. Action Level

VP = vapor pressure approximately 68° F in mm Hg (mercury)
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Physical Data
Colorless liquid
FP: NA? IP: 11 eV
LEL: 7.5%
UEL: 12.5%
VP: 100 mmHg
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4.5

Biological Hazards

Areas of the Site may be wooded, surrounded with brush, or landscaped. Therefore,
employees working on this project should be aware of the potential biological hazards at this
Site. Each is discussed in detail below:

4.5.1

Poisonous Plants

Persons working on the Site should be aware of the possible presence of poisonous plants.
Poison ivy is a climbing plant with leaves that consist of three glossy, greenish leaflets.
Poison ivy has conspicuous red foliage in the fall. Small yellowish-white flowers appear in
May through July at the lower leaf axils of the plant. White berries appear from August
through November. Poison ivy is typically found east of the Rockies. Poison oak is similar
to poison ivy but its leaves are oak-like in form. Poison oak occurs mainly in the south and
southwest. Poison sumac typically occurs as a small tree or shrub and may be 6 to 20 feet in
height. The bark is smooth, dark and speckled with darker spots. Poison sumac is typically
found in swampy areas and east of the Mississippi. The leaves have 7 to 13 smooth-edged
leaflets and drooping clusters of ivory-white berries that appear in August and last through
spring.

Poison Ivy

Poison Oak

Poison Sumac
The leaves, roots, stems and fruit of these poisonous plants contain urushiol. Contact with
the irritating oil causes an intensely itching skin rash and characteristic, blister-like lesions.
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The oil can be transmitted on soot particles when burned and may be carried on the fur of
animals, equipment, and apparel.
Proper identification of these plants is the key to preventing contact and subsequent
dermatitis. Wear long sleeves and pants when working in wooded areas. In areas of known
infestation, wear Tyvek® coveralls and gloves. Oils are easily transferred from one surface to
another. If you come in contact with these poisonous plants, wash exposed areas
immediately with cool water to remove the oils. Some commercial products such as Tecnu's
Poison Oak-n-Ivy Cleanser claim to further help with the removal of oils.

4.5.2

Ticks

4.5.2.1

Lyme Disease

Ticks are bloodsuckers, attaching themselves to warm-blooded vertebrates to feed. Deer
ticks are associated with the transmission the bacteria that causes Lyme disease. Female deer
ticks are about ¼-inch in length and are black and brick red in color. Males are smaller and
all black. If a tick is not removed, or if the tick is allowed to remain for days feeding on
human blood, a condition known as tick paralysis can develop. This is due to a neurotoxin,
which the tick apparently injects while engorging. This neurotoxin acts upon the spinal cord
causing incoordination, weakness, and paralysis.
The early stages of Lyme disease, which can develop within a week to a few weeks of the
tick bite, are usually marked by one or more of these signs and symptoms:
•
•
•
•
•
•
4.5.2.2

Tiredness
Chills and fever
Headache
Muscle and/or joint pain
Swollen lymph glands
Characteristic skin rash (i.e. bullseye rash)
Rocky Mountain Spotted Fever

Rocky Mountain spotted fever is spread by the American dog tick, the lone-star tick, and the
wood tick, all of which like to live in wooded areas and tall, grassy fields. The disease is
most common in the spring and summer when these ticks are active, but it can occur anytime
during the year when the weather is warm.
Initial signs and symptoms of the disease include sudden onset of fever, headache, and
muscle pain, followed by development of a rash. Initial symptoms may include fever,
nausea, vomiting, severe headache, muscle pain, and/or lack of appetite.
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The rash first appears 2 to 5 days after the onset of fever and is often not present or may be
very subtle. Most often it begins as small, flat, pink, non-itchy spots on the wrists, forearms,
and ankles. These spots turn pale when pressure is applied and eventually become raised on
the skin. Later signs and symptoms include rash, abdominal pain, joint pain, and/or diarrhea.
The characteristic red, spotted rash of Rocky Mountain spotted fever is usually not seen until
the 6th day or later after onset of symptoms, and this type of rash occurs in only 35% to 60%
of patients with Rocky Mountain spotted fever. The rash involves the palms or soles in as
many as 50% to 80% of patients; however, this distribution may not occur until later in the
course of the disease.
4.5.2.3

Prevention

Tick season lasts from April through October; peak season is May through July. You can
reduce your risk by taking these precautions:
•
•

•

•

•

4.5.3

During outside activities, wear long sleeves and long pants tucked into socks. Wear a
hat, and tie hair back.
Use insecticides to repel or kill ticks. Repellents containing the compound n,ndiethyl-meta-toluamide (DEET) can be used on exposed skin except for the face, but
they do not kill ticks and are not 100% effective in discouraging ticks from biting.
Products containing permethrin kill ticks, but they cannot be used on the skin -- only
on clothing. When using any of these chemicals, follow label directions carefully.
After outdoor activities, perform a tick check. Check body areas where ticks are
commonly found: behind the knees, between the fingers and toes, under the arms, in
and behind the ears, and on the neck, hairline, and top of the head. Check places
where clothing presses on the skin.
Remove attached ticks promptly. Removing a tick before it has been attached for
more than 24 hours greatly reduces the risk of infection. Use tweezers, and grab as
closely to the skin as possible. Do not try to remove ticks by squeezing them, coating
them with petroleum jelly, or burning them with a match. Keep ticks in a zip-lock
baggie in case testing needs to be performed.
Report any of the above symptoms and all tick bites to the PM and Safety Team for
evaluation.

Mosquito- Borne Disease – West Nile Virus

West Nile encephalitis is an infection of the brain caused by the West Nile virus, which is
transmitted by infected mosquitoes. Following transmission from an infected mosquito,
West Nile virus multiplies in the person's blood system and crosses the blood-brain barrier to
reach the brain. The virus interferes with normal CNS functioning and causes inflammation
of the brain tissue. However, most infections are mild and symptoms include fever,
headache, and body aches. More severe infections may be marked by headache, high fever,
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neck stiffness, stupor, disorientation, coma, tremors, convulsions, muscle weakness,
paralysis, and rarely, death. Persons over the age of 50 have the highest risk of severe
disease.
Prevention centers on public health action to control mosquitoes and on individual action to
avoid mosquito bites. To avoid being bitten by the mosquitoes that cause the disease, use the
following control measures:
If possible, stay inside between dusk and dark. This is when mosquitoes are most active.
When outside (between dusk and dark), wear long pants and long-sleeved shirts. Spray
exposed skin with an insect repellent, preferably containing DEET.

4.5.4

Wasps and Bees

Wasps (hornets and yellow-jackets) and bees (honeybees and bumblebees) are common
insects that may pose a potential hazard to the field team if work is performed during spring,
summer, or fall. Bees normally build their nests in the soil. However, they use other natural
holes such as abandoned rodent nests or tree hollows. Wasps make a football-shaped, paperlike nest either below or above the ground. Yellow-jackets tend to build their nests in the
ground but hornets tend to build their nests in trees and shrubbery. Bees are generally more
mild-mannered than wasps and are less likely to sting. Bees can only sting once while wasps
sting multiple times because their stinger is barbless. Wasps sting when they feel threatened.
By remaining calm and not annoying wasps by swatting, you lessen the chance of being
stung.
Wasps and bees inject a venomous fluid under the skin when they sting. The venom causes a
painful swelling that may last for several days. If the stinger is still present, carefully remove
it with tweezers. Some people may develop an allergic reaction (i.e. anaphylactic shock) to a
wasp or bee sting. If such a reaction develops, seek medical attention at once. If a GEI
employee is allergic to bees or wasps notify the SSO and if, needed, the location of the epi
pen.

4.5.5

Sun Exposure

Employees are encouraged to liberally apply sunscreen, with a minimum sun protection
factor (SPF) of 15, when working outdoors to avoid sunburn and potential skin cancer, which
is associated with excessive sun exposure to unprotected skin. Additionally, employees
should wear safety glasses that offer protection from ultraviolet A and B (UVA/UVB) rays.

4.5.6

COVID-19

Information about preventing COVID-19 exposure is evolving regularly. The information
included below are general steps we can take while performing field assignments. National
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Grid’s COVID-19 HASP as of May 2020 is included as Appendix G, and COVID-19 related
safety precaution, shall, at a minimum, comply with the National Grid COVID-19 HASP.
Field work will continue to be performed so long as project sites are accessible, and the work
can be performed safely. If you have a question on project or site accessibility, communicate
with the project manager and/or client contact to whether there are any access restrictions in
place. While working in an outdoor environment is better than enclosed areas, the primary
precautions we need to continue to take are social distancing and good hygiene.
4.5.6.1

COVID-19 and Symptoms

The health and safety of every member of our GEI family is most important. Continue to
follow the guidance that is frequently communicated to all employees including:
•
•
•

4.5.6.2

Symptoms of COVID-19 include fever, cough, and shortness of breath.
If you experience a fever or symptoms associated with COVID-19, please stay at
home and contact your licensed healthcare provider. Notify your branch manager and
Julie Jennings before returning to the workplace.
If you, a household member, or someone with whom you have come into first-hand
contact has a confirmed COVID-19 diagnosis, please do not come into the workplace.
Alert your branch manager and Julie Jennings without delay for specific instructions,
including the requirements for returning to work.
Social Distancing

COVID-19 spreads from person-to-person primarily through respiratory droplets that are
emitted from the initial person to a distance of 6 to 10 feet.
•
•
•
•

•
4.5.6.3

Whenever possible maintain a distance of at least 6 feet from others. This includes
during site meetings and breaks and while performing work tasks.
If tasks need to be performed close to others, limit the time spent in close proximity.
Where masks where working within 6 feet (close proximity) to others.
Minimize time in office spaces to performing essential duties such as picking up and
dropping off equipment and samples. If you need to spend more significant time in a
project office (e.g., a construction trailer), it’s important that the workspace allows for
proper social distancing.
When traveling to project sites, travel in separate vehicles. Do not travel in the same
vehicle.
Hygiene Practices

The hygiene practices we have been instructed to perform more routinely apply to
performing field work as well, such as:
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•
•
•

•
•
•

Frequent hand washing with soap and warm water for 20 seconds. If soap and water
are not readily available, use hand sanitizer (containing at least 60% alcohol) until
soap and water can be used.
If you are filling water bottles (for drinking or hand washing) keep the bottle away
from the spigot to avoid transfer of germs or contaminants.
Wipe down surfaces with disinfectant on a routine basis (at least once per day). This
includes field equipment and other items that may have previously been used by
others. This is especially important while working in construction trailers. When
using company and personal vehicles, wipe surfaces including the steering wheel,
gear shifter, controls, and door handles before and after use.
Wear nitrile gloves as frequently as possible. Hand washing is necessary after
removing gloves.
When greeting others avoid handshaking, hugging, or other personal contact. A
greeting from a distance such as a wave is suggested.
Avoid sharing field equipment and other materials with others. Before using field
equipment or putting it away, wipe it down with disinfectant or wash it with soap and
water. Note, use extra caution using disinfectants while collecting environmental
samples to ensure that the samples are not compromised.

More detail on ways to protect yourself through distancing and hygiene can be found at MIT
Medical’s website: https://medical.mit.edu/three-ways-to-protect
4.5.6.4
•
•
•
•

4.5.6.5

Use of Public Places
If your project requires you to stay in a hotel, practice the disinfecting precautions
described above.
If you will be eating food/drinks, order take-out or use delivery services at
restaurants. Wash your hands before eating.
Minimize the use of public transportation to travel to and from project sites. Use your
personal vehicle (preferred), GEI vehicle, or a ride service such as Lyft.
If you have concerns, discuss them with the project manager, your supervisor, branch
manager, and/or with your Regional Health and Safety Officer (RHSO) or with the
CHSO.
Resources

Additional information can be found through the resources below:
•
•

Centers for Disease Control and Prevention (CDC) –
https://www.cdc.gov/coronavirus/2019-ncov/index.html
World Health Organization –
https://www.who.int/emergencies/diseases/novel-coronavirus-2019
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4.5.6.6

Communication and Reporting

While COVID-19 related information is not expected to be reported through GEI’s incident
reporting process, the expectation is that all employees will communicate any inconsistencies
or concerns with COVID-19 practices at project sites to their project manager, supervisor,
branch manager, and RHSO. This will allow us to make corrections/updates and provide
proper protective measures.
The information in this section should be included in safety briefings.
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5. Personal Protective Equipment
The PPE specified in Table 4 represents PPE selection required by 29 CFR 1910.132, and is
based on the Activity Hazard Analysis of Section 4 (Table 2). Specific information on the
selection rationale activity can be found in the GEI Health and Safety Manual.
The PPE program addresses elements, such as PPE selection based on Site hazards, use and
limitations, donning and doffing procedures, maintenance and storage, decontamination and
disposal, training and proper fitting, inspection procedures prior to / during / and after use,
evaluation of the effectiveness of the PPE program, and limitations during temperature
extremes, heat stress, and other appropriate medical considerations. A summary of PPE for
each level of protection is in Table 4.
Table 4. Site-Specific PPE
Task

PPE
Level

Site-Specific Requirements

Respirator

Mobilization/Demobilization
Reconnaissance

D

Hard hat, safety glasses, steel toe/shank safety
boot, reflective vest, leather work gloves,
hearing protection as needed

D - None

Mobilization/Demobilization of
Equipment and Supplies

D

Hard hat, safety glasses, steel toe/shank safety
boot, reflective vest, leather work gloves,
hearing protection as needed

D – None

Establishment of Site Security,
Work Zones, and Staging Area

D

Hard hat, safety glasses, steel toe/shank safety
boot, reflective vest, leather work gloves,
hearing protection as needed

D - None

D

Hard hat, safety glasses, steel toe/shank safety
boot with overboot as needed, reflective vest,
leather work gloves as needed, nitrile gloves,
hearing protection as needed, Tyvek as needed

Level D initially,
Level C-If action
levels exceeded
(see Section 9
of HASP)

Construction
Drilling, Groundwater Well
Installation, Excavation,
Digging Test Pits, Backfilling,
Grading Observation,
Sampling

Use of Level A or Level B PPE is not anticipated. If conditions indicating the need for
Level A or Level B PPE are encountered, personnel will leave the Site and this HASP will be
revised with oversight of the CHSO or GEI personnel will not re-enter the Site until
conditions allow.
For most work conducted at the Site, Level D PPE will include long pants, hard hats, safety
vest, safety glasses with side shields, and steel toe/shank or EH-rated safety boots. When
work is conducted in areas where NAPL or tar-saturated soil is anticipated, employees will
wear, at a minimum, modified Level D PPE, which can include Tyvek® coveralls and safety
boots with overboots in addition to the Level D PPE.
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5.1

OSHA Requirements for PPE

Personal protective equipment used during the course of this field investigation must meet the
following OSHA standards:
Table 5. OSHA Standards for PPE
Type of Protection

Regulation

Source

Eye and Face

29 CFR 1910.133

ANSI Z87.1 1968

Respiratory

29 CFR 1910.134

ANSI Z88.1 1980

Head

29 CFR 1910.135

ANSI Z89.1 1969

Foot

29 CFR 1910.136

ANSI Z41.1 1999 or ASTM F-2412-2005, and
ASTM F-2413-2005

CFR = Code of Federal Regulations
ANSI = American National Standards Institute
ASTM = American Society for Testing and Materials

On-site GEI personnel who have the potential to don a respirator must have a valid fit test
certification and documentation of medical clearance. The CHSO will maintain such
information on file for on-site personnel. The PM will obtain such information from the
subcontractor’s site supervisor prior to the initiation of such work. Both the respirator and
cartridges specified for use in Level C protection must be fit-tested prior to use in accordance
with OSHA regulations (29 CFR 1910.134). Air purifying respirators cannot be worn under
the following conditions:
•

Oxygen deficiency (less than 20.7%).

•

Imminent Danger to Life and Health (IDLH) concentrations.

•

If contaminant levels exceed designated use concentrations.
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6. Key Project Personnel/Responsibilities and
Lines of Authority
6.1
•
•
•
•
•
•

GEI Personnel
Melissa Felter
Jeff Parillo
TBD
TBD
Steve Hawkins
Jeena Sheppard

Project Manager
Project Engineer
Site Safety Officer
Field Personnel
Corporate Health and Safety Officer
Regional Health and Safety Officer

The implementation of health and safety at this project location will be the shared
responsibility of the PM, the CHSO, RHSO, the SSO, and other GEI personnel implementing
the proposed scope of work.

6.1.1

GEI Project Manager

The PM, Melissa Felter, is responsible for confirming that the requirements of this HASP are
implemented. Some of the PM's specific responsibilities include:
•
•
•
•
•
•
•
•

•
•

Conducting and documenting the Project Safety Briefing for GEI project employees
and forwarding the signed form (Appendix D) to the Safety Team;
Verifying that the GEI staff selected to work on this program are sufficiently trained
for Site activities;
Assuring that personnel to whom this HASP applies, including subcontractor
personnel, have received a copy of it;
Providing the CHSO with updated information regarding conditions at the Site and
the scope of Site work;
Providing adequate authority and resources to the on-site SSO to allow for the
successful implementation of necessary safety procedures;
Supporting the decisions made by the SSO and CHSO;
Maintaining regular communications with the SSO and, if necessary, the CHSO;
Verifying that the subcontractors selected by GEI to work on this program have
completed GEI environmental, health and safety requirements and has been deemed
acceptable for the proposed scope of work;
Verifying that 811 has been called and valid tickets have been received; and
Coordinating the activities of GEI subcontractors and confirming that they are aware
of the pertinent health and safety requirements for this project.
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6.1.2

GEI Corporate Health and Safety Officer

The CHSO is the individual responsible for the review, interpretation, and modification of
this HASP. Modifications to this HASP which may result in less stringent precautions
cannot be undertaken by the PM or the SSO without the approval of the CHSO. Specific
duties of the CHSO include:
•
•
•
•
•

6.1.3

Writing, approving, and amending the HASP for this project;
Advising the PM and SSO on matters relating to health and safety on this Site;
Recommending appropriate PPE and safety equipment to protect personnel from
potential Site hazards;
Conducting accident investigations; and
Maintaining regular contact with the PM and SSO to evaluate Site conditions and
new information which might require modifications to the HASP.

GEI Site Safety Officer

GEI field staff are responsible for implementing the safety requirements specified in this
HASP. However, one person will serve as the SSO. The SSO will be on-site during all
activities covered by this HASP. The SSO is responsible for enforcing the requirements of
this HASP once work begins. The SSO has the authority to immediately correct situations
where noncompliance with this HASP is noted and to immediately stop work in cases where
an immediate danger is perceived. Some of the SSO’s specific responsibilities include:
•
•
•

•
•
•
•
•

Conducting/attending the Project Safety Briefing prior to beginning work, and
subsequent safety meetings as necessary;
Conduct regular Safety Tailgate meeting in accordance with National Grid’s
requirements (can be combined with “pre-entry”) briefing for Site-related work;
Verifying that personnel to whom this HASP applies have attended and participated
in the Project Safety Briefing and subsequent safety meetings that are conducted
during the implementation of the program;
Maintaining a high level of health and safety consciousness among employees
implementing the proposed activities;
Procuring the air monitoring instrumentation required and performing air monitoring
for investigative activities;
Procuring and distributing the PPE and safety equipment needed for this project for
GEI employees;
Verifying that PPE and health and safety equipment used by GEI is in good working
order;
Verifying that the selected contractors are prepared with the correct PPE and safety
equipment and supplies;
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•
•

•
•

6.1.4

Notifying the PM of noncompliance situations and stopping work in the event that an
immediate danger situation is perceived;
Monitoring and controlling the safety performance of personnel within the established
restricted areas to confirm that required safety and health procedures are being
followed;
Stopping work in the event that an immediate danger situation is perceived; and
Reporting accident/incident and preparing accident/incident reports, if necessary.

GEI Field Personnel

GEI field personnel covered by this HASP are responsible for following the health and safety
procedures specified in this HASP and for performing their work in a safe and responsible
manner. Some of the specific responsibilities of the field personnel are as follows:
•
•

•
•
•
•

6.1.5

Reading and signing the HASP in its entirety prior to the start of on-site work;
Attending and actively participating in the required Project Safety Briefing prior to
beginning on-site work and any subsequent safety meetings that are conducted during
the implementation of the program;
Stopping work in the event that an immediate danger situation is perceived;
Bringing forth any questions or concerns regarding the content of the HASP to the
PM or the SSO, prior to the start of work;
Reporting accidents, injuries, and illnesses, regardless of their severity, to the SSO,
CHSO, and HR; and
Complying with the requirements of this HASP and the requests of the SSO.

Lines of Authority will be as follows:

On Site – GEI will have responsibility for safety of its employees during the work performed
at the Site. GEI’s field representative will have a cell phone available to contact the
appropriate local authorities, in the event of an emergency. GEI’s field representative will be
available for communication with the GEI PM and with the National Grid representative.
All personnel on-site, including GEI employees and subcontractors, have the authority
to stop work activities if an unanticipated hazard is encountered or a potential unsafe
condition is observed. The GEI employee should contact the Corporate Health and
Safety Officer and the Project Manager to discuss the stop work conditions and
potential control methods that can be implemented.

6.2

Subcontractors

GEI requires its subcontractors to work in a responsible and safe manner. Subcontractors
hired by GEI are required to submit documentation of their safety practices as part of GEI’s
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Subcontractor Management Program for evaluation and approval before the start of work.
Subcontractors for this project will be required to develop their own HASP for protection of
their employees, but, at a minimum, must adhere to applicable requirements set forth in this
HASP.
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7. Training Program
7.1

HAZWOPER Training

In accordance with OSHA Standard 29 CFR 1910.120 “Hazardous Waste Operations and
Emergency Response” (HAZWOPER) GEI employees and contractors will, at the time of
job assignment, have received a minimum of 40 hours of initial health and safety training for
hazardous waste site operations. At a minimum, the training will have consisted of
instruction in the topics outlined in the standard. Personnel who have not met the
requirements for initial training will not be allowed to work in any Site activities in which
they may be exposed to hazards (chemical or physical). Proof of training will be submitted
to the PM or his/her representative prior to the start of field activities and a copy will be
maintained on-site.

7.2

Annual 8-Hour Refresher Training

Annual 8-hour refresher training will be required of hazardous waste site field personnel in
order to maintain their qualifications for fieldwork. The training will cover a review of 29
CFR 1910.120 requirements and related company programs and procedures. Proof of current
8-hour refresher training will be submitted to the PM or his/her representative prior to the
start of field activities and a copy will be maintained on-site.

7.3

Supervisor Training

Personnel acting in a supervisory capacity will have received 8 hours of instruction in
addition to the initial 40-hour training. In addition, supervisors will have 1 year of field
experience and training specific to work activities (i.e., sampling, construction observation,
etc.) Proof of training will be submitted to the PM or his/her representative prior to the start
of field activities and a copy will be maintained on-site.

7.4

Site-Specific Training

Prior to commencement of field activities, the PM or the SSO will verify GEI field personnel
assigned to the project and contractors will have completed training on the HASP that will
specifically address the activities, procedures, monitoring, and equipment used in the Site
operations. It will include Site and facility layout, hazards, and emergency services at the
Site, and will highlight the provisions contained within this HASP and applicable GEI H&S
SOPs (Appendix E). This training will be documented on the Project Safety Briefing Form
Appendix D). The signed form will be forwarded to the Safety Team at
SafetyTeam@geiconsultants.com. In addition, GEI personnel will sign the plan to document
that they understand the hazards and control measures presented and agree to comply with
GEI Consultants, Inc.

56

June 2017 Template

Health and Safety Plan
Williamsburg Works Site, Parcels 3 and 4
Brooklyn, New York
July 2021

the procedures established in the HASP. Personnel that have not received project-specific
training will not be allowed on-site.

7.5

On-Site Safety Briefings

Other GEI personnel will be given health and safety briefings daily by the SSO or field
representative to assist GEI personnel in safely conducting work activities. The briefing will
include GEI subcontractors. The briefings can include information on new operations to be
conducted, changes in work practices, or changes in the Site's environmental conditions, as
well as periodic reinforcement of previously discussed topics. The briefings will also
provide a forum to facilitate conformance with safety requirements and to identify
performance deficiencies related to safety during daily activities or as a result of safety
inspections. Documentation of these briefings will be recorded in the GEI field book, if the
project duration is less than 5 days. If the project is longer than 5 days, the Tailgate Safety
Briefing Form (Appendix D) will be used to document briefings. The meetings will also be
an opportunity to periodically update the employees on monitoring results.

7.6

First Aid and CPR

The PM will verify that GEI field staff has current certifications in first aid and
Cardiopulmonary Resuscitation (CPR), so that emergency medical treatment is available
during field activities. The training will be consistent with the requirements of the American
Red Cross Association. GEI employees also attend annual Bloodborne Pathogens training in
compliance with OSHA regulations.
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8. Medical Surveillance Program
GEI maintains a continuous, corporate, medical surveillance program that includes a plan
designed specifically for field personnel engaged in work at sites where hazardous or toxic
materials may be present. GEI’s CHSO and is responsible for the administration and
coordination of medical evaluations conducted for GEI’s employees at branch office
locations. Comprehensive examinations are given to GEI field personnel on an annual or
biennial basis (as determined to be appropriate by the CHSO) participating in hazardous
waste operations. The medical results of the examinations aid in determining the overall
fitness of employees participating in field activities.
Under the CHSO’s supervision, field personnel undergo a complete initial physical
examination, including a detailed medical and occupational history, before they participate in
hazardous waste site investigations. Extensive annual/biennial reexaminations are also
performed. Upon completion of these tests, personnel are certified by an occupational health
physician as to whether they are fit for field work in general, and fit to use respiratory
protection. A copy of this certification will be maintained on-site.
If a GEI employee or other project worker shows symptoms of exposure to a hazardous
substance and wishes to be rechecked, he/she will be directed to the nearest area hospital or
medical facility.
GEI subcontractor personnel that will enter any active waste handling or other active non“clean” area must certify that they are participating in a medical surveillance program that
complies with OSHA regulations for hazardous waste operations (i.e., 29 CFR 1910.120 and
29 CFR 1926.65). Proof of medical clearance will be submitted to the GEI PM or SSO prior
to the start of field activities.
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9. Atmospheric Monitoring
Air monitoring will be performed to identify and quantify airborne levels of hazardous
substances and safety and health hazards in order to determine the appropriate level of
worker protection needed on-site in the event that intrusive work is conducted. Work
requiring air monitoring includes the installation and/or abandonment of monitoring wells,
DNAPL recovery wells, oxygen injection wells, and soil vapor points. Additionally, PID
screening of the well head space will be conducted during groundwater sampling activities.
GEI will conduct work zone monitoring for on-site GEI employees during intrusive activities
only. GEI will monitor and document daily Site conditions and operations and inform field
representatives of results. If Action Levels are exceeded, the SSO will immediately
implement site action(s) according to Table 6 below and notify the PM and Safety Team.
The following air monitoring equipment will be on site during intrusive activities:
•
•
•
•
•

9.1
9.1.1

PID with 10.6 eV lamp or equivalent
Drager Chip Measurement System (CMS) with appropriate gas detection chips, or
Sensidyne Gas Detection Pump with appropriate gas detector tubes
Particulate Meter (PM-10 capable)
Multi-gas meter: lower explosive limit (LEL) / oxygen (O2) / hydrogen sulfide (H2S)
/ hydrogen cyanide (HCN) and carbon monoxide (CO) meter

Equipment Use
Calibration

Air monitoring equipment will be calibrated and maintained in accordance with
manufacturer’s requirements. Calibrations will be recorded in the project notes daily or on a
daily calibration form.

9.1.2

Photoionization Detector

Organic vapor concentrations will be measured using a PID during intrusive activities.
During intrusive operations, organic vapor concentrations will be measured continuously.
Organic vapor concentrations will be measured upwind of the work site(s) to determine
background concentrations at least twice a day, (once in the morning and once in the
afternoon). The SSO will interpret monitoring results using professional judgment and
according to the alert and Action Limits set forth in the associated Site Work Plan.
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9.2

Particulate Meter

A particulate meter will be used to measure airborne particulate matter during intrusive
activities. Monitoring will be continuous and readings will be averaged over a 15-minute
period for comparison with the Action Levels. Monitoring personnel will make a best effort
to collect dust monitoring data from downwind of the intrusive activity. If off-site sources
are considered to be the source of the measured dust, upwind readings will also be collected.

9.2.1

Multi-Gas Meter

A multi-gas meter will be used to monitor for combustible gases and O2 content in the work
zone during intrusive activities. The meter will also be equipped with an H2S sensor and an
HCN sensor. H2S monitoring will be completed every 15 minutes or, if a sulfur odor is
present, monitoring will be continuous. HCN monitoring will be completed every 15
minutes or, if an almond odor is detected, monitoring will be continuous.

9.3

Action Levels

Table 6 provides a summary of real time air monitoring Action Levels and contingency plans
for work zone activities. The below Action Levels are determined by halving the Permissible
Exposure Limits (PELs) or Threshold Limit Values (TLVs) as set forth by OSHA and the
American Conference of Government Industrial Hygienists (ACGIH). O2 values are based
on the maximum use limits of a full face respirator if oxygen were being displaced by a
chemical.
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Table 6. Real-Time Work Zone Air Monitoring Action Levels
Air
Monitoring
Instrument

Action Level
(above
background)

Site Action

PID

1.0 ppm

Use detector tube for benzene or zNose® to verify if
concentration is benzene. No respiratory protection is
required if benzene is not present.

PID

1.0 - 10 ppm

Use Sensidyne detector tube for naphthalene or zNose® to
verify if concentration is naphthalene. No respiratory
protection is required if naphthalene is not present.

10 – 50 ppm

No respiratory protection is required if benzene or
naphthalene is not present.

50 – 100 ppm

Stop work, withdrawal from work area, institute engineering
controls, if levels persist, upgrade to Level C.

> 100 ppm

Stop work, withdraw from work area, notify PM and Safety
Team.

< 20.7%

Stop work, withdraw from work area, ventilate area, notify
PM and Safety Team.

> 21.1%

Stop work, withdraw from work area, notify PM and Safety
Team.

< 5.0 ppm

No respiratory protection is required.

> 5.0 ppm

Stop work, cover excavation, withdraw from work area,
institute engineering controls, notify PM and Safety Team.

< 1.0 ppm

Run CMS Drager tube. Continue monitoring with real-time
meter, and continue work if CMS Drager tube reading is less
than 2.0 ppm.

> 1.0 ppm HCN
Concentrations
< 2.0 ppm

Run CMS Drager tube and confirm concentration is less than
2.0 ppm, notify PM and Safety Team. Run CMS tube for
sulfur dioxide, hydrogen sulfide, and phosphine chip potential
interferences. Continue to monitor with real-time meter.

> 2.0 ppm

Stop work, and move (with continuous HCN monitoring meter)
at lease 25 ppm upwind of the excavation until continuous
meter reads less than 1 ppm, notify PM and Safety Team.Run
CMS Drager hydrogen cyanide chip and re-evaluate activity,
continue monitoring with a real-time meter, resume work if
concentrations read less than 1.0 ppm.

< 10% LEL

Investigate possible causes, allow excavation to ventilate, use
caution during procedures.

> 10% LEL

Stop work, allow excavation/borehole to ventilate to < 10%
LEL, if ventilation does not result in a decrease to < 10% LEL,
withdraw from work area, notify PM and Safety Team.

Carbon
Monoxide

> 35 ppm

Stop work, withdraw from work area, ventilate area, notify
PM and Safety Team.

Particulate
Meter

150 µg/m3

Implement work practices to reduce/minimize airborne dust
generation, e.g., spray/misting of soil with water.

O2 Meter

H2S Meter

HCN Meter

Lower
Explosive
Limit
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10. Site Control Measures
10.1 Site Zones
Site zones are intended to control the potential spread of contamination and to assure that
only authorized individuals are permitted into potentially hazardous areas. A three-zone
approach will be utilized. It will include an Exclusion Zone (EZ), Contamination Reduction
Zone (CRZ) and a Support Zone (SZ). Specific zones will be established on the work site by
the Contractor when operations begin for each task requiring such delineation.
This project is being conducted under the requirements of 29 CFR 1910.120, and any
personnel working in an area where the potential for exposure to Site contaminants exists,
will only be allowed access after proper training and medical documentation.
The following will be used for guidance in revising these preliminary zone designations, if
necessary.
Support Zone – The SZ is an uncontaminated area that will be the field support area for most
operations. The SZ provides for field team communications and staging for medical
emergency. Appropriate sanitary facilities and safety equipment will be located in this zone.
Potentially contaminated personnel/materials are not allowed in this zone.
Contamination Reduction Zone – The CRZ is established between the EZ and the SZ. The
CRZ contains the contamination reduction corridor and provides 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 EZ
entry and egress in addition to access for heavy equipment and emergency support services.
Exclusion Zone – Activities which may involve exposure to Site contaminants, hazardous
materials, and/or conditions should be considered an EZ. This zone will be clearly delineated
by cones, tapes, or other means. The Contractor may establish more than one EZ where
different levels of protection may be employed or different hazards exist. The size of the EZ
will be determined by the Contractor allowing adequate space for the activity to be
completed, field members, and emergency equipment.

10.2 Buddy System
GEI personnel should be in line-of-site or communication contact with another on-site
person. The other on-site person should be aware of his or her role as a “buddy” and be able
to provide assistance in the event of an emergency. A copy of this plan will be given to any
person acting as a GEI “buddy” for informational purposes.
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10.3 Sanitation for Temporary Work Sites
Sanitation requirements identified in the OSHA Standard 29 CFR 1926.51 “Sanitation”
specifies that employees working at temporary project sites have at least one sanitary facility
available to them. Public restrooms are available in Bushwick Inlet Park, near the
intersection of Kent Avenue and N. 9th Street.

10.4 Illumination
Illumination requirements identified by OSHA are directed to work efforts inside buildings
and/or during non-daylight hours. Activities planned for the Site are anticipated to occur
outside during daylight hours. However, if work areas do not meet illumination
requirements, they will be equipped with appropriate illumination that meets or exceeds
requirements specified in OSHA Standard 29 CFR 1926.56 “Illumination.” Employees will
not work on sites that are not properly lighted.

10.5 Smoking
Smoking is prohibited at or in the vicinity of hazardous operations or materials. Where
smoking is permitted, safe receptacles will be provided for smoking materials.

10.6 Alcohol and Drug Abuse Prevention
Alcohol and drugs will not be allowed on the Site. Project personnel under the influence of
alcohol or drugs will not be allowed to enter the Site.
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11. Incident Reporting
GEI will report incidents involving GEI personnel or subcontractor personnel, such as: lost
time injuries, injuries requiring medical attention, near miss incidents, fires, fatalities,
accidents involving the public, chemical spills, vehicle accidents, and property damage. The
person reporting the incident is the Incident Reporter. The following steps must be followed
when an incident occurs:
1. In life-threatening situations, immediately call 9-1-1.
2. Stop work activity to address any injury, illness, property damage, spill or other
emergency.
3. Immediately report any incidents to your Supervisor/Project Manager and a Regional
Health & Safety Officer.
4. The PM will immediately (or no later than 1 hour) inform the CHSO and the ProjectSpecific National Grid Representative of any accident, incident, injury or near miss.
5. If your injury or illness is not life-threatening, call Medcor Triage at 1-800-775-5866
to speak with a medical professional.
6. Complete an Incident Report Form immediately after addressing the incident.
Figures, photographs and/or sketches should be included within the Incident Report.
7. A DRAFT Incident Report Form including root cause/corrective actions will be
completed by a member of the Safety Team and submitted to the Project-Specific
National Grid Representative within 4 hours.
8. A FINAL Incident Report will be submitted within 24 hours via e-mail to the
Project-Specific National Grid PM, National Grid Regional Safety Lead, and/or the
person to whom the verbal notification was initially provided.
All work will be suspended until contact is made with the Project-Specific PM so that
National Grid can assess if continued work suspension or if a stand down is necessary. If the
National Grid PM cannot be reached, contact the National Grid SIR Regional Safety Lead as
noted in the table below.
Name
William Ryan

Region
Downstate
NY

Phone Numbers
W- (516) 545-2586
C - (516) 790-1660

E-Mail
William.Ryan@nationalgrid.com

For vehicle accidents involving another vehicle or damage to property, the employee will
take pictures of each vehicle or property involved in the incident and obtain a police report.
In some municipalities police will not be dispatched to a non-injury accident, but every effort
needs to be made to try and obtain the report. The Incident Report Form and the Near Miss
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Reporting Form can be found in Appendix D, on the GEI Health and Safety smartphone app,
or on the Safety page of the GEI Intranet. To report subcontractor injuries or incidents,
follow the same verbal reporting procedures and submit an email describing the event to the
PM and the Safety Team. A representative with knowledge of the incident should be
available to provide incident information until the investigation is completed by National
Grid.

11.1 Injury Triage Service
If a GEI employee experiences a work-related injury that is not life-threatening, the
employee will initiate a call to Medcor Triage at 1-800-775-5866. The injured employee will
detail any medical symptoms or complaints which will be evaluated by a Registered Nurse
(RN) specially trained to perform telephonic triage. The RN will recommend first aid selftreatment or refer the injured employee for an off-site medical evaluation by a health
professional at a clinic within GEI’s workers compensation provider network. GEI
employees are still required to follow our Accident Reporting procedures as listed above.
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11.2 Flow Chart for Accident Reporting
GEI (Incident Report) reports incidents involving GEI personnel or subcontractor
personnel including lost time injuries, injuries requiring medical attention, near
miss incidents, fires, fatalities, accidents involving the public, and property
damage.

Employee

Once the incident is under control, the report is made to the GEI Supervisor, PM,
and Regional Health & Safety Office verbally immediately.

Employee

The PM immediately or no later than 1 hour, notifies the CHSO and the
Project-Specific National Grid Representative for the incident. In addition, the
PM will notify the GEI National Grid Client Manager.

PM

Employee

If your injury or illness is not life-threatening, call Medcor Triage at 1-800-7755866 to speak with a medical professional.

CHSO

The CHSO informs the SVP of People & Safety and Regional Manager of the
incident.

Employee

The GEI Incident Report form is completed once the incident is under control by
the injured employee and submitted to the Safety Team within 2 hours of the
incident.

PM with assist
from CHSO or
RHSO

A DRAFT Incident Report Form found in the appendix of the HASP is completed
and submitted to the Project-Specific National Grid Representative within
4 hours of the incident.

PM with assist
from CHSO or
RHSO

A FINAL written Incident Report is submitted to the Project-Specific National
Grid PM within 24 hours of the incident.

RHSO

The GEI Regional Health and Safety Officer initiates an accident investigation
within 24 hours of the receipt of the accident report.

RHSO

CHSO

The accident investigation report is submitted to the CHSO for approval.
Incidents are reported to the Operations Committee each month in the H&S
report.
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12. Decontamination Procedures
A decontamination pad has been established for personnel decontamination and equipment
decontamination.

12.1 Personnel Decontamination Station
A personnel decontamination station where employees can drop equipment and remove PPE
will be set up at the decontamination pad by the Contractor. It will be equipped with basins
for water and detergent, and trash bag(s), or cans for containing disposable PPE and
discarded materials. Once personnel have decontaminated at this station and taken off their
PPE, they will proceed to a sink where they will wash themselves wherever they have
potentially been exposed to any contaminants (e.g., hands, face, etc.)
The following specific decontamination procedure will be used as necessary by GEI
personnel or subcontractor personnel wearing PPE from Level D through Level C.
•
•

•
•

•
•
•
•

Step 1 – Equipment drop (respirator, tools, monitoring equipment, etc.)
Decontaminate as appropriate (per GEI’s field representative’s instructions).
Step 2 – Boot wash/rinse (wash with non-foaming detergent, rinse with fresh water
spray). Remove boots. If inner and outer gloves are worn, wash outer gloves,
remove and save for later use, or remove and discard outer gloves and place in trash
bag/can provided in the decontamination area.
Step 3 – Hard hat removal; wash if visibly contaminated (use same wash as in
Step 2).
Step 4 – If Tyvek® (or equivalent) suit was worn and is visibly contaminated, remove
and place in trash bag/can provided in the decontamination area or decontaminate
(wash) and store for reuse. Contaminated washable coveralls should be removed and
bagged for washing.
Step 5 – Respirator and/or eye protection removal (as applicable). Wash (per Step 2)
to remove visible contamination.
Step 6 – Remove outer gloves.
Step 7 – Wash potentially exposed skin (use water and soap at indoor sink).
Step 8 – Disinfect respirator per manufacturer’s recommendations.

Contaminated PPE (gloves, suits, etc.) will be decontaminated and stored for reuse or placed
in plastic bags (or other appropriate containers) and disposed of in an approved facility.
Decontamination wastewater and used cleaning fluids will be collected and disposed of in
accordance with applicable state and federal regulations.
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12.2 Heavy Equipment Decontamination
Heavy equipment decontamination will be performed by the Contractor within the limits of
the on-site decontamination pad in accordance with the contract specifications. A steam
generator and brushes will be used to clean demolition equipment and other tools. No heavy
equipment will be permitted to leave the Site unless it has been thoroughly decontaminated.
Wastewater from the heavy equipment and personnel decontamination areas will be collected
and disposed of in accordance with applicable state and federal regulations. The Contractor
will be responsible for ultimate disposal of investigation-derived wastes.

12.3 Decontamination Equipment Requirements
The following equipment, if required, should be in sufficient supply to implement
decontamination procedures for GEI’s equipment.
•
•
•
•
•
•
•
•
•
•

Buckets
Alconox™ detergent concentrate
Hand pump sprayers
Long handled soft bristle brushes
Large sponges
Cleaning wipes for respirators
Bench or stool(s)
Methanol and/or Nitric Acid
Liquid detergent and paper towels
Plastic trash bags

The Contractor performing decontamination procedures is responsible for verifying that the
above materials, as required for their operation, are in sufficient supply.
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13. Supplemental Contingency Plan Procedures
13.1 Hazard Communication Plan
GEI personnel have received hazard communication training as part of their annual health
and safety training and new employee health and safety orientation training. Hazardous
materials used on the Site will be properly labeled, stored, and handled. SDS will be
available to potentially exposed employees.

13.2 Fire
In the event of a fire personnel will evacuate the area. GEI’s field representative will contact
the local fire department with jurisdiction and report the fire. Notification of evacuation will
be made to the PM and the Safety Team. The field representative will account for GEI
personnel and subcontractor personnel and report their status to the PM.

13.3 Medical Support
In case of minor injuries, on-site care will be administered with the Site first aid kit. For
serious injuries, call 911 and request emergency medical assistance. Seriously injured
persons should not be moved, unless they are in immediate danger. Notify the PM and the
Safety Team of the emergency.
Section 1 and Table 1 of this HASP contain detailed emergency information, including
directions to the nearest hospital, and a list of emergency services and their telephone
numbers. In addition, Appendix A includes maps to the hospital and/or occupational health
clinic. GEI field personnel will carry a cellular telephone.

13.4 Severe Weather
The contingency plan for severe weather includes reviewing the expected weather to
determine if severe weather is in the forecast. Severe weather includes high winds over
30 miles per hour (mph), heavy rains or snow squalls, thunderstorms, tornados, and lightning
storms. If severe weather is approaching, the decision to evacuate GEI personnel and
subcontractor personnel from the Site will be the responsibility of GEI’s field representative.
Notification of evacuation will be made to the PM and the Safety Team. The field
representative will account for GEI personnel and subcontractor personnel and report their
status to the PM. If safe, work can resume 30 minutes after the last clap of thunder or flash
of lightening.
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13.5 Spills or Material Release
If a hazardous waste spill or material release occurs, if safe, the SSO or their representative
will immediately assess the magnitude and potential seriousness of the spill or release based
on the following:
•
•
•
•
•
•
•

SDS for the material spilled or released;
Source of the release or spillage of hazardous material;
An estimate of the quantity released and the rate at which it is being released;
The direction in which the spill or air release is moving;
Personnel who may be or may have been in contact with the material, or air release,
and possible injury or sickness as a result;
Potential for fire and/or explosion resulting from the situation; and
Estimates of area under influence of release.

If the spill or release is determined to be within the on-site emergency response capabilities,
the SSO will verify implementation of the necessary remedial action. If the release is beyond
the capabilities of the Site personnel, personnel will be evacuated from the immediate area
and the local fire department will be contacted. The SSO will notify the PM and the Safety
Team. The PM will notify National Grid, and NYSDEC will be notified either by National
Grid or GEI, whichever is decided by National Grid upon its notification by GEI. The PM
will notify National Grid and National Grid will determine if the spill needs to be reported.
•
•

New York State Spill Hotline 1-800-457-7362
National Response Center 1-800-424-8802.

All petroleum spills that occur within New York State must be reported to the New York
State Spill Hotline within 2 hours of discovery, except spills which meet all of the following
criteria:
•
•
•
•

The quantity is known to be less than 5 gallons; and
The spill is contained and under the control of the spiller; and
The spill has not and will not reach the State's water or any land; and
The spill is cleaned up within 2 hours of discovery.
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14. Health and Safety Plan Sign-Off
GEI personnel conducting site activities will be familiar with the information in this HASP.
After reviewing this plan, please sign the copy in the project files, and bring a copy of the
plan with you to the Site. By signing this site-specific HASP, you are agreeing that you have
read, understand, and will adhere to the provisions described in this plan while working on
the Project Site below.
Site Name:

Williamsburg Works Site

Investigation:

Remedial Investigation

GEI Project No:

093060

Print Name

Signature

Project Manager:
Melissa Felter
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Appendix A
Map to Hospital and Occupational Health Clinic
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Appendix B
Safety Data Sheets

GEI Consultants, Inc.

June 2017 Template

NFPA 704 (Section 16)

Benzene
1.

MATERIAL SAFETY DATA SHEET

CHEMICAL PRODUCT and COMPANY INFORMATION
HOVENSA L.L.C.
1 Estate Hope
Christiansted, VI 00820-5652

EMERGENCY TELEPHONE NUMBER (24 hrs):
COMPANY CONTACT (business hours):

MSDS No. 0166

(rev. Jan-99)

CHEMTREC (800) 424-9300
Safety Department (340) 692-3000

SYNONYMS: Benzol; Coal Naphtha; coal tar naphtha; Cyclohexatriene; Phenyl hydride
See Section 16 for Abbreviations and Acronyms.
2.

COMPOSITION and INFORMATION ON INGREDIENTS

Benzene

INGREDIENT NAME

CAS NUMBER: 71-43-2

3.

HAZARDS IDENTIFICATION

EXPOSURE LIMITS
OSHA PEL-TWA/STEL: 1 / 5 ppm
ACGIH TLV-TWA:
0.5 / 2.5 ppm, A1, skin
US Coast Guard:
same as OSHA

(rev. Apr-98)

CONCENTRATION
PERCENT BY WEIGHT
100

(rev. Apr-98; Tox-98)

EMERGENCY OVERVIEW
DANGER!
FLAMMABLE - BLOOD TOXIN AND CARCINOGEN - ABSORBED THROUGH THE SKIN - CENTRAL
NERVOUS SYSTEM - HARMFUL OR FATAL IF SWALLOWED - ASPIRATION HAZARD
High fire hazard. Keep away from heat, spark, open flame, and other ignition sources.
If ingested, do NOT induce vomiting, as this may cause chemical pneumonia (fluid in the lungs). Contact
may cause eye, skin and mucous membrane irritation. Harmful if absorbed through the skin. Avoid
prolonged breathing of vapors or mists. Inhalation may cause irritation, anesthetic effects (dizziness,
nausea, headache, intoxication), and respiratory system effects.
Long-term exposure may cause blood disease, including anemia and leukemia.
EYES
Moderate to severe irritant. Contact with liquid or vapor may cause irritation.
SKIN
Moderate to severe irritant. May cause skin irritation with prolonged or repeated contact. Practically nontoxic if absorbed following acute (single) exposure. Liquid may be absorbed through the skin in toxic
amounts if large areas of skin are exposed repeatedly.
INGESTION
The major health threat of ingestion occurs from the danger of aspiration (breathing) of liquid drops into
the lungs, particularly from vomiting. Aspiration may result in chemical pneumonia (fluid in the lungs),
severe lung damage, respiratory failure and even death.
Ingestion may cause gastrointestinal disturbances, including irritation, nausea, vomiting and diarrhea, and
central nervous system (brain) effects similar to alcohol intoxication. In severe cases, tremors,
convulsions, loss of consciousness, coma, respiratory arrest, and death may occur.
INHALATION
Excessive exposure may cause irritation to the nose, throat, lungs and respiratory tract. Central nervous
system (brain) effects may include headache, dizziness, loss of balance and coordination,
unconsciousness, coma, respiratory failure, and death.
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Effects to the blood (including decreased platelet and white blood cell counts), cardiovascular system,
nervous system, retina, lungs, gastrointestinal system, spleen, and kidneys have been reported from
large, acute (short) and repeated or prolonged exposures.
CHRONIC EFFECTS and CARCINOGENICITY
Benzene is a regulated human carcinogen. Benzene has the potential to cause bone marrow depression,
aplastic anemia (low red blood cell count) and other blood diseases, including leukemia, after repeated
and prolonged exposure. Benzene can cause liver and kidney toxicity.
MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE
Irritation from skin exposure may aggravate existing open wounds, skin disorders, and dermatitis (rash).
Pre-existing chronic respiratory disease, liver or kidney dysfunction, or blood, cardiovascular and central
nervous system disorders may be aggravated by exposure.
4.
FIRST AID MEASURES
(rev. Apr-98)
EYES
In case of contact with eyes, immediately flush with clean, low-pressure water for at least 15 min. Hold
eyelids open to ensure adequate flushing. Seek medical attention.
SKIN
Remove contaminated clothing. Wash contaminated areas thoroughly with soap and water or waterless
hand cleanser. Obtain medical attention if irritation or redness develops.
INGESTION
DO NOT INDUCE VOMITING. Do not give liquids. Obtain immediate medical attention. If spontaneous
vomiting occurs, lean victim forward to reduce the risk of aspiration. Small amounts of material which
enter the mouth should be rinsed out until the taste is dissipated.
INHALATION
Remove person to fresh air. If person is not breathing, ensure an open airway and provide artificial
respiration. If necessary, provide additional oxygen once breathing is restored if trained to do so. Seek
medical attention immediately.
NOTE TO PHYSICIAN
OSHA and US Coast Guard require that a person exposed to benzene in an emergency have a urine
sample taken at the end of the shift and have a urine phenol test performed within 72 hours. For results
equal to or greater than 75 ml/L of urine, employees must have a complete blood count every month for
three months after the emergency exposure. See OSHA 29 CFR 1910.1028 or USCG 49 CFR 193.
5.
FIRE FIGHTING MEASURES (rev. Jan-99)
FLAMMABLE PROPERTIES:
o
o
FLASH POINT:
12 F (-11 C)
o
o
AUTOIGNITION TEMPERATURE:
928 F (498 C)
OSHA/NFPA FLAMMABILITY CLASS: 1B (flammable liquid)
LOWER EXPLOSIVE LIMIT (%):
1.3%
UPPER EXPLOSIVE LIMIT (%): 7.9%
FIRE AND EXPLOSION HAZARDS
Vapors may be ignited rapidly when exposed to heat, spark, open flame or other source of ignition.
Flowing product may be ignited by self-generated static electricity. When mixed with air and exposed to
an ignition source, flammable vapors can burn in the open or explode in confined spaces. Being heavier
than air, vapors may travel long distances to an ignition source and flash back. Runoff to sewer may
cause fire or explosion hazard.
EXTINGUISHING MEDIA
SMALL FIRES: Any extinguisher suitable for Class B fires, dry chemical, CO2, water spray, fire fighting
foam, or Halon.
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LARGE FIRES: Water spray, fog or fire fighting foam. Water may be ineffective for fighting the fire, but
may be used to cool fire-exposed containers.
FIRE FIGHTING INSTRUCTIONS
Small fires in the incipient (beginning) stage may typically be extinguished using handheld portable fire
extinguishers and other fire fighting equipment.
Firefighting activities that may result in potential exposure to high heat, smoke or toxic by-products of
combustion should require NIOSH/MSHA- approved pressure-demand self-contained breathing apparatus
with full facepiece and full protective clothing.
Isolate area around container involved in fire. Cool tanks, shells, and containers exposed to fire and
excessive heat with water. For massive fires the use of unmanned hose holders or monitor nozzles may
be advantageous to further minimize personnel exposure. Major fires may require withdrawal, allowing
the tank to burn. Large storage tank fires typically require specially trained personnel and equipment to
extinguish the fire, often including the need for properly applied fire fighting foam.
See Section 16 for the NFPA 704 Hazard Rating.
6.
ACCIDENTAL RELEASE MEASURES (rev. Apr-98)
ACTIVATE FACILITY SPILL CONTINGENCY or EMERGENCY PLAN.
Evacuate nonessential personnel and remove or secure all ignition sources. Consider wind direction; stay
upwind and uphill, if possible. Evaluate the direction of product travel, diking, sewers, etc. to confirm spill
areas. Spills may infiltrate subsurface soil and groundwater; professional assistance may be necessary to
determine the extent of subsurface impact.
Carefully contain and stop the source of the spill, if safe to do so. Protect bodies of water by diking,
absorbents, or absorbent boom, if possible. Do not flush down sewer or drainage systems, unless system
is designed and permitted to handle such material. The use of fire fighting foam may be useful in certain
situations to reduce vapors. The proper use of water spray may effectively disperse product vapors or the
liquid itself, preventing contact with ignition sources or areas/equipment that require protection.
Take up with sand or other oil absorbing materials. Carefully shovel, scoop or sweep up into a waste
container for reclamation or disposal - caution, flammable vapors may accumulate in closed containers.
Response and clean-up crews must be properly trained and must utilize proper protective equipment (see
Section 8).
7.
HANDLING and STORAGE
(rev. Apr-98)
HANDLING PRECAUTIONS
Handle as a flammable liquid. Keep away from heat, sparks, and open flame! Electrical equipment should
be approved for classified area. Bond and ground containers during product transfer to reduce the
possibility of static-initiated fire or explosion.
Special slow load procedures for "switch loading" must be followed to avoid the static ignition hazard that
can exist when higher flash point material (such as fuel oil) is loaded into tanks previously containing low
flash point products (such as this product) - see API Publication 2003, "Protection Against Ignitions Arising
Out Of Static, Lightning and Stray Currents.
STORAGE PRECAUTIONS
Keep away from flame, sparks, excessive temperatures and open flame. Use approved vented
containers. Keep containers closed and clearly labeled. Empty product containers or vessels may contain
explosive vapors. Do not pressurize, cut, heat, weld or expose such containers to sources of ignition.
Store in a well-ventilated area. This storage area should comply with NFPA 30 "Flammable and
Combustible Liquid Code". Avoid storage near incompatible materials. The cleaning of tanks previously
containing this product should follow API Recommended Practice (RP) 2013 "Cleaning Mobile Tanks In
Flammable and Combustible Liquid Service" and API RP 2015 "Cleaning Petroleum Storage Tanks".
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WORK/HYGIENIC PRACTICES
Emergency eye wash capability should be available in the near proximity to operations presenting a
potential splash exposure. Use good personal hygiene practices. Avoid repeated and/or prolonged skin
exposure. Wash hands before eating, drinking, smoking, or using toilet facilities. Do not use as a
cleaning solvent on the skin. Do not use solvents or harsh abrasive skin cleaners for washing this product
from exposed skin areas. Waterless hand cleaners are effective. Promptly remove contaminated clothing
and launder before reuse. Use care when laundering to prevent the formation of flammable vapors which
could ignite via washer or dryer. Consider the need to discard contaminated leather shoes and gloves.
8.
EXPOSURE CONTROLS and PERSONAL PROTECTION
(rev. Apr-98)
ENGINEERING CONTROLS
Use adequate ventilation to keep vapor concentrations of this product below occupational exposure and
flammability limits, particularly in confined spaces.
EYE/FACE PROTECTION
Safety glasses or goggles are recommended where there is a possibility of splashing or spraying.
SKIN PROTECTION
Gloves constructed of Viton are recommended for heavy exposure; Viton, nitrile, PVC, or neoprene for
intermittent exposure. Chemical protective clothing such as DuPont Barricade ® or equivalent
recommended based on degree of exposure.
Note: The resistance of specific material may vary from product to product as well as with degree of
exposure. Consult manufacturer specifications for further information.
RESPIRATORY PROTECTION
A NIOSH/MSHA-approved air-purifying respirator with organic vapor cartridges or canister may be
permissible under certain circumstances where airborne concentrations are or may be expected to exceed
exposure limits or for odor or irritation. Protection provided by air-purifying respirators is limited. Refer to
OSHA 29 CFR 1910.134, ANSI Z88.2-1992, NIOSH Respirator Decision Logic, and the manufacturer for
additional guidance on respiratory protection selection and limitations.
Use a positive pressure, air-supplied respirator if there is a potential for uncontrolled release, exposure
levels are not known, in oxygen-deficient atmospheres, or any other circumstance where an air-purifying
respirator may not provide adequate protection.
9.
PHYSICAL and CHEMICAL PROPERTIES
APPEARANCE
A clear, water-like liquid

(rev. Mar-95)

ODOR
A sweet, aromatic odor.
ODOR THRESHOLD
4.7 ppm
BASIC PHYSICAL PROPERTIES
o
o
BOILING RANGE:
176 F (80 C)
o
o
VAPOR PRESSURE:
74.6 mm Hg @ 68 F (20 C)
VAPOR DENSITY (air = 1):
2.8
SPECIFIC GRAVITY (H2O = 1): 0.87
EVAPORATION RATE:
High
PERCENT VOLATILES:100 %
Insoluble to slightly soluble
SOLUBILITY (H2O):
10.
STABILITY and REACTIVITY (rev. Mar-95)
STABILITY:
Stable. Hazardous polymerization will not occur.
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CONDITIONS TO AVOID and INCOMPATIBLE MATERIALS
Material is stable under normal conditions. Avoid high temperatures, open flames, sparks, welding,
smoking and other ignition sources
HAZARDOUS DECOMPOSITION PRODUCTS
Carbon monoxide, carbon dioxide and non-combusted hydrocarbons (smoke). Contact with nitric and
sulfuric acids will form nitrocresols that can decompose violently.
11.
TOXICOLOGICAL PROPERTIES
(rev. Apr-98; Tox-98)
ACUTE TOXICITY
Acute Dermal LD50 (rabbits): > 9.4 ml/kg
Acute Oral LD50 (mouse): 4.7 g/kg
Acute inhalation LC50: 10,000 ppm (rat; 7 hours)Eye irritation (rabbit): mild to moderate
Primary dermal irritation (rabbits): mild to moderate
CHRONIC EFFECTS AND CARCINOGENICITY
Carcinogenicity: OSHA: YES IARC: (1)
NTP: YES

ACGIH: (A1)

Numerous epidemiological (human) and animal studies have reported an increased incidence or a causal
relationship between leukemia and benzene exposure.
Mutagenicity: positive
12.
ECOLOGICAL INFORMATION
(rev. Apr-98)
Keep out of sewers, drainage areas and waterways. Report spills and releases, as applicable, under
Federal and State regulations.
13.
DISPOSAL CONSIDERATIONS(rev. Apr-98)
Consult federal, state and local waste regulations to determine appropriate disposal options.
14.
TRANSPORTATION INFORMATION
DOT PROPER SHIPPING NAME:
DOT HAZARD CLASS and PACKING GROUP:
DOT IDENTIFICATION NUMBER:
DOT SHIPPING LABEL:

(rev. Apr-98)
Benzene
3, PG II
UN 1114
FLAMMABLE LIQUID

15.
REGULATORY INFORMATION
(rev. Apr-98)
U.S. FEDERAL, STATE, and LOCAL REGULATORY INFORMATION
This product and its constituents listed herein are on the EPA TSCA Inventory. Any spill or uncontrolled
release of this product, including any substantial threat of release, may be subject to federal, state and/or
local reporting requirements. This product and/or its constituents may also be subject to other federal,
state, or local regulations; consult those regulations applicable to your facility/operation.
CLEAN WATER ACT (OIL SPILLS)
Any spill or release of this product to "navigable waters" (essentially any surface water, including certain
wetlands) or adjoining shorelines sufficient to cause a visible sheen or deposit of a sludge or emulsion
must be reported immediately to the National Response Center (1-800-424-8802) or, if not practical, the
U.S. Coast Guard with follow-up to the National Response Center, as required by U.S. Federal Law. Also
contact appropriate state and local regulatory agencies as required.
CERCLA SECTION 103 and SARA SECTION 304 (RELEASE TO THE ENVIRONMENT)
Benzene is a CERCLA Section 103 "hazardous substance" subject to CERCLA and SARA Section 304
reporting requirements.
Reportable Quantity: 10 pounds
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SARA SECTION 311/312 - HAZARD CLASSES
ACUTE HEALTH

X

CHRONIC HEALTH

X

FIRE

SUDDEN RELEASE OF PRESSURE

X

--

MSDS No. 0166
REACTIVE

--

SARA SECTION 313 - SUPPLIER NOTIFICATION
This product contains the following toxic chemicals subject to the reporting requirements of section 313 of
the Emergency Planning and Community Right-To-Know Act (EPCRA) of 1986 and of 40 CFR 372:
INGREDIENT NAME (CAS NUMBER)

CONCENTRATION WT. PERCENT
100

Benzene (71-43-2)

CANADIAN REGULATORY INFORMATION (WHMIS)
Class B, Division 2 (Flammable Liquid)
Class D, Division 2A (Very toxic by other means) and Class D, Division 2B (Toxic by other means)
16.

OTHER INFORMATION

(rev. Apr-98)

NFPA® HAZARD RATING

HEALTH:
FIRE:
REACTIVITY:

2
3
0

Moderate
Serious
Minimal

HMIS® HAZARD RATING

HEALTH:
FIRE:
REACTIVITY:

3*
3
0

Serious
Serious
Minimal
* Chronic

SUPERSEDES MSDS DATED:
ABBREVIATIONS:
AP = Approximately
N/A = Not Applicable

04/23/98

< = Less than
> = Greater than
N/D = Not Determined ppm = parts per million

ACRONYMS:
ACGIH American Conference of Governmental
Industrial Hygienists
AIHA
American Industrial Hygiene Association
ANSI
American National Standards Institute
(212) 642-4900
API
American Petroleum Institute
(202) 682-8000
CERCLA Comprehensive Emergency Response,
Compensation, and Liability Act
DOT
U.S. Department of Transportation
[General Info: (800) 467-4922]
EPA
U.S. Environmental Protection Agency
HMIS
Hazardous Materials Information System
IARC
International Agency For Research On
Cancer
MSHA
Mine Safety and Health Administration
NFPA
National Fire Protection Association (617)
770-3000
NIOSH National Institute of Occupational Safety
and Health
NOIC
Notice of Intended Change (proposed
change to ACGIH TLV)

Revision Date: 1/14/99

NTP
OPA
OSHA
PEL
RCRA
REL
SARA
SCBA
SPCC
STEL
TLV
TSCA
TWA
WEEL
WHMIS

National Toxicology Program
Oil Pollution Act of 1990
U.S. Occupational Safety & Health
Administration
Permissible Exposure Limit (OSHA)
Resource Conservation and Recovery Act
Recommended Exposure Limit (NIOSH)
Superfund Amendments and
Reauthorization Act of 1986 Title III
Self-Contained Breathing Apparatus
Spill Prevention, Control, and
Countermeasures
Short-Term Exposure Limit (generally 15
minutes)
Threshold Limit Value (ACGIH)
Toxic Substances Control Act
Time Weighted Average (8 hr.)
Workplace Environmental Exposure
Level (AIHA)
Workplace Hazardous Materials
Information System (Canada)
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DISCLAIMER OF EXPRESSED AND IMPLIED WARRANTIES
Information presented herein has been compiled from sources considered to be dependable, and is accurate and reliable to the
best of our knowledge and belief, but is not guaranteed to be so. Since conditions of use are beyond our control, we make no
warranties, expressed or implied, except those that may be contained in our written contract of sale or acknowledgment.
Vendor assumes no responsibility for injury to vendee or third persons proximately caused by the material if reasonable safety
procedures are not adhered to as stipulated in the data sheet. Additionally, vendor assumes no responsibility for injury to vendee
or third persons proximately caused by abnormal use of the material, even if reasonable safety procedures are followed.
Furthermore, vendee assumes the risk in their use of the material.
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Material Safety Data Sheet
HYDROGEN SULFIDE
August 31, 1995

PHILLIPS 66 COMPANY
A Division of Phillips Petroleum Company
Bartlesville, Oklahoma 74004

A.

PHONE NUMBERS
Emergency:
(918) 661-8118
General MSDS Information:
(918) 661-8327
For Additional MSDSs: (918) 661-5952

Product Identification
Synonyms:
Chemical Name:
Chemical Family:
Chemical Formula:
CAS Reg. No.:
Product No.:

Sulfuretted Hydrogen; Hepatic Gas; Hydrosulfuric Acid
Hydrogen Sulfide
Inorganic Acid
H2S
7783-06-4
Not Established

Product and/or Components Entered on EPA's TSCA Inventory:

YES

This product is in U.S. commerce, and is listed in the Toxic Substances
Control Act (TSCA) Inventory of Chemicals; hence, it may be subject to
applicable TSCA provisions and restrictions.

B.

Hazardous Components
Ingredients

Hydrogen Sulfide

CAS
Number

%
By Wt.

7783-06-4

100

OSHA
PEL
10 ppm

ACGIH
TLV
10 ppm@

@ Short term exposure limit is 15 ppm.

C.

Personal Protection Information
Ventilation: Use adequate ventilation to control exposure below
recommended levels.

Respiratory Protection: For concentrations exceeding the recommended exposure
level, use NIOSH/MSHA approved air purifying
respirator. If conditions immediately dangerous to
life or health (IDLH) exist, use NIOSH/MSHA approved
self-contained breathing apparatus (SCBA) equipment.
Eye Protection: For splash protection use chemical goggles and
face shield.
Skin Protection: Gloves and coveralls of rubber or neoprene
construction if liquid contact could occur.

Avoid

http://seweb2.phillips66.com/hes/msds.nsf/a356436cfd6168.../3c44ab9ab3716022862565e1004e792b?OpenDocumen 12/30/98
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unnecessary skin contamination with material.
NOTE: Personal protection information shown in Section C is based upon
general information as to normal uses and conditions. Where special or
unusual uses or conditions exist, it is suggested that the expert
assistance of an industrial hygienist or other qualified professional
be sought.

D.

Handling and Storage Precautions
Proper personal protective equipment must be used when handling this
chemical.
Do not get liquefied gas into eyes, on skin, or on clothing. May cause
freeze burns upon direct contact. Do not breathe vapor, mist, fume or
dust. May be harmful. Launder contaminated clothing before reuse. Use
only with adequate ventilation. Wash thoroughly after handling.
Keep away from heat, sparks, and flames. Secure container to prevent
damage. Store in a well-ventilated area. Store in tightly closed
container. Bond and ground during transfer. Do not puncture or
incinerate container.
Handle cylinders with care. Protect cylinders from physical damage.
Containers should not be subjected to temperatures above 125F. Do not
heat cylinders by any means to increase the product discharge rate. Use
a check valve or trap in the discharge line to prevent backflows into
the cylinders. All electrical equipment should be non-sparking or
explosion proof. Test atmosphere periodically for H2S. Do not rely on
sense of smell for H2S release. Use product in a closed system.

E.

Reactivity Data

Stability: Stable
Conditions to Avoid: Heat, flame, or other sources of
ignition.
Incompatibility (Materials to Avoid): Concentrated nitric acid, sulfuric
acid, and other strong oxidizers.
Vapors will combust spontaneously when
mixed with chlorine, nitrogen
trifluoride, or oxygen trifluoride
vapors. Distinct hydrogen sulfide odor
can be masked by high concentrations of
vapors or gas of other chemicals.
Hazardous Polymerization: Will Not Occur
Conditions to Avoid: Not Applicable
Hazardous Decomposition Products: Sulfur Oxides formed when burned.

F.

Health Hazard Data

Recommended Exposure Limits:
See Section B.

Acute Effects of Overexposure:
Eye: May be irritating to eyes at levels near the permissible exposure
limit. Liquid may cause freeze burns.

http://seweb2.phillips66.com/hes/msds.nsf/a356436cfd6168.../3c44ab9ab3716022862565e1004e792b?OpenDocumen 12/30/98
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Skin: Gas not expected to be irritating to skin. Liquid may cause
freeze burns, irritation, reddening or swelling.
Inhalation: Toxic by inhalation. Release of liquefied product may create
atmospheres which can rapidly exceed lethal levels. Acute low
level exposure that exceeds the permissible exposure limit will
result in irritation of the nose and throat, headache, dizziness,
nausea, and nervousness.
Ingestion: Liquid may cause freeze burns and death.

Subchronic and Chronic Effects of Overexposure:
Humans breathing up to 8 ppm of hydrogen sulfide over a two month period
experienced nausea, headache, shortness of breath, sleep disturbance,
eye and throat irritation.

Other Health Effects:
The odor of hydrogen sulfide may not be recognized after prolonged
inhalation due to paralysis of the sense of smell. Effects from
inhaling the fumes may lead to chronic bronchitis, respiratory
irritation, increased loss of pulmonary function, and tearing of the
eyes.

Health Hazard Categories:
Animal
Known Carcinogen
Suspect Carcinogen
Mutagen
Teratogen
Allergic Sensitizer
Highly Toxic

___
___
___
___
___
___

Human
___
___
___
___
___
___

Animal

Human

Toxic
_X_
_X_
___
Corrosive
___
Irritant
___
___
Target Organ Toxin
_X_
_X_
Specify - Skin & Eye Hazard - Freeze burns;
Lung Hazard-Irritant; Nerve Toxin

First Aid and Emergency Procedures:
NOTE:

For freeze burns, immediately flush effected area with tap water for
at least fifteen minutes, seek immediate medical attention.
Eye: Flush eyes with running water for at least fifteen minutes. If
irritation or adverse symptoms develop, seek medical attention.
Skin: Wash skin with soap and water for at least fifteen minutes. If
irritation or adverse symptoms develop, seek medical attention.

Inhalation: Immediately remove from exposure. If breathing is difficult,
give oxygen. If breathing ceases, administer artificial
respiration followed by oxygen. Seek immediate medical
attention.
Ingestion: If illness or adverse symptoms develop, seek medical attention.
Prompt medical attention is mandatory in all cases of overexposure to
hydrogen sulfide. Rescue personnel should be equipped with NIOSH/MSHA
approved self-contained breathing apparatus (SCBA). Rescue personnel
should recognize the hazards of overexposure due to olfactory fatigue.
The use of rescue equipment which might contain ignition sources or
cause static discharges should be avoided.
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Nitrite treatment as medical therapy has been used in persons
overexposed to hydrogen sulfide, but the benefits of this treatment are
still considered by some to be of questionable usefulness.
Therapy can only be undertaken by qualified emergency medical personnel.
Treatment should be initiated with inhalation of amyl nitrite for
fifteen to thirty seconds of each minute until 10 ml of a 3% solution of
sodium nitrite can be injected intravenously at a rate of 2.5 to 5 ml
per minute. Sodium nitrite injections may be repeated if necessary.

G.

Physical Data

Appearance:
Odor:
Boiling Point:
Vapor Pressure:
Vapor Density (Air = 1):
Solubility in Water:
Specific Gravity (H2O = 1):
Percent Volatile by Volume:
Evaporation Rate (Ethyl Ether
= 1):
Viscosity:

H.

Colorless Gas or Liquefied Gas
Repulsive (rotten egg) Odor
-75F (-60C)
394.0 psia @ 100F (37.8C)
1.176 @ 60F (15.6C)(Calculated)
Slight
0.79 @ 60F (15.6C) Saturation Pressure
100
>1
Not Applicable

Fire and Explosion Data

Flash Point (Method Used): Flammable Gas
Flammable Limits (% by Volume in Air): LEL - 4
UEL - 44
Fire Extinguishing Media: Dry chemical, foam or carbon dioxide
(CO2)
Special Fire Fighting Procedures: Shut off source, if possible. Water
for or spray may be used to cool
exposed containers and equipment. Use
NIOSH/MSHA approved self-contained
breathing apparatus. Wear protective
equipment and/or garments described in
Section C.
Fire and Explosion Hazards: Sulfur oxides formed when burned.
Vapors are heavier than air and may
travel to an ignition source and
flashback. Autoignition temperature
is 500F (260C).

I.

Spill, Leak and Disposal Procedures

Precautions Required if Material is Released or Spilled:
Evacuate area of all unnecessary personnel. Wear protective equipment
and/or garments described in Section C if exposure conditions warrant.
Shut off source. Ventilate confined area.
Waste Disposal (Insure Conformity with all Applicable Disposal Regulations):
Incinerate or place in permitted waste management facility.

J.

DOT Transportation
Shipping Name: Hydrogen sulfide, liquefied
Hazard Class: 2.3 (Poisonous gas)
ID Number: UN 1053
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Packing Group: Not applicable
Marking: Hydrogen Sulfide, liquefied, UN1053, RQ* Inhalation
hazard
Label: Poison gas and Flammable gas
Placard: Poisonous gas/1053
Hazardous Substance/RQ: Hydrogen sulfide/100#
Shipping Description: Hydrogen sulfide, liquefied, 2.3 (Poisonous gas),
UN 1053, RQ*, Poison - Inhalation Hazard Zone B
Packaging References: 49 CFR 173.304, 173.314, 173.315
* Enter the letters "RQ" as shown only if the hazardous substance is
present in a quantity, in one package, which equals or exceeds the
reportable quantity (RQ) shown for the hazardous substance.

K. RCRA Classification - Unadulterated Product as a
Waste
Ignitable (D001); Hydrogen Sulfide (U135)
Prior to disposal, consult your environmental contact to determine
if the TCLP (Toxicity Characteristic Leaching Procedure, EPA Test
Method 1311) is required. Reference 40 CFR Part 261.

L. Protection Required for Work on Contaminated
Equipment
Contact immediate supervisor for specific instructions before work is
initiated. Wear protective equipment and/or garments described in
Section C if exposure conditions warrant. If repair of user's equipment
is required, purge equipment with an inert gas prior to repairing.

M.

Hazard Classification

_X_ This product meets the following hazard definition(s) as defined by
the Occupational Safety and Health Hazard Communication Standard (29
CFR Section 1910.1200):
___
_X_
_X_
___
___

Combustible Liquid
Compressed Gas
Flammable Gas
Flammable Liquid
Flammable Solid

___
___
_X_
___

Flammable Aerosol
Explosive
Health Hazard (Section F)
Organic Peroxide

___
___
___
___

Oxidizer
Pyrophoric
Unstable
Water Reactive

___ Based on information presently available, this product does not meet
any of the hazard definitions of 29 CFR Section 1910.1200.

N.

Additional Comments
As of the preparation date, this product did not contain a chemical or
chemicals subject to the reporting requirements of Section 313 of Title
III of the Superfund Amendments and Reauthorization Act of 1986 and 40
CFR Part 372.

NFPA 704 Hazard Codes - - - - - - - - Signals
Health
: 3
Flammability: 4

Least - 0
Slight - 1
Moderate - 2
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High - 3
Extreme - 4

Phillips Petroleum Company (references to Phillips Petroleum Company or Phillips includes its divisions, affiliates and subsidiaries) believes that the information contained herein (including data and
statements) is accurate as of the date hereof. NO WARRANTY OF MERCHANTABILITY, FITNESS FOR ANY PARTICULAR PURPOSE OR ANY OTHER WARRANTY, EXPRESS OR
IMPLIED, IS MADE AS CONCERNS THE INFORMATION HEREIN PROVIDED. The information provided herein relates only to the specific product designated and may not be valid where such
product is used in combination with any other materials or in any process. Further, since the conditions and methods of use of the product and information referred to herein are beyond the control of
Phillips, Phillips expressly disclaims any and all liability as to any results obtained or arising from any use of the product or such information. No statement made herein shall be construed as a perm
ission or recommendation for the use of any product in a manner that might infringe existing patents.
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Material Safety Data Sheet
Phenol Liquid

Section 1 - Chemical Product and Company Identification
MSDS Name: Phenol Liquid
Catalog Numbers: A88I-500, A931I-1, A931I-200, A931I-4, A931I-500, S801181, S801181MF
Synonyms: Phenylic acid
Company Identification:
Fisher Scientific
1 Reagent Lane
Fair Lawn, NJ 07410
For information, call: 201-796-7100
Emergency Number: 201-796-7100
For CHEMTREC assistance, call: 800-424-9300
For International CHEMTREC assistance, call: 703-527-3887

Section 2 - Composition, Information on Ingredients
CAS#

Chemical Name

Percent

EINECS/ELINCS

108-95-2

Phenol

89

203-632-7

7732-18-5

Water

11

231-791-2

Hazard Symbols: T
Risk Phrases: 34 24/25

Section 3 - Hazards Identification
EMERGENCY OVERVIEW
Appearance: colorless liquid. Flash Point: 175 deg F. Danger! Corrosive. Combustible liquid and
vapor. Toxic. Harmful if swallowed, inhaled, or absorbed through the skin. May cause severe respiratory
and digestive tract irritation with possible burns. Causes severe eye and skin burns. May cause liver
and kidney damage. May cause reproductive and fetal effects. Eye contact may result in permanent
eye damage. May cause central nervous system effects.
Target Organs: Kidneys, central nervous system, liver.
Potential Health Effects
Eye: Contact with liquid or vapor causes severe burns and possible irreversible eye damage.
Skin: Causes severe skin irritation. Harmful if absorbed through the skin. Direct skin contact results in
white, wrinkled discoloration, followed by severe burns. Phenol solutions may be absorbed through the
skin ra pidly to cause systemic poisoning and possible death.
Ingestion: Symptoms may include: headache, excitement, fatigue, nausea, vomiting, stupor, and
coma. May cause central nervous system depression, characterized by excitement, followed by
headache, dizziness, drowsiness, and nausea. Advanced stages may cause collapse, unconsciousness,
coma and possible death due to respiratory failure. Causes digestive tract burns with immediate
pain, swelling of the throat, convulsions, and possible coma.
Inhalation: Causes severe irritation of upper respiratory tract with coughing, burns, breathing difficulty,
and possible coma. May be fatal if exposed to high concentrations. May also cause pallor, loss of
appetite, nausea, vomiting, diarrhea, weakness, darkened urine, headache, sweating, convulsions,
cyanosis (bluish skin due to deficient oxygenation of the blood), unconsciousness, fatigue, pulmonary
edema & coma.
Chronic: Chronic inhalation and ingestion may cause effects similar to those of acute inhalation
and ingestion. May cause liver and kidney damage. May cause fetal effects. Repeated skin contact may
cause dermatitis with dark pigmentation of the skin.

Section 4 - First Aid Measures
Eyes: Immediately flush eyes with plenty of water for at least 15 minutes, occasionally lifting the upper
and lower eyelids. Get medical aid immediately.
Skin: Get medical aid immediately. Immediately flush skin with plenty of water for at least 15 minutes
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while removing contaminated clothing and shoes. Discard contaminated clothing in a manner which
limits further exposure. SPEEDY ACTION IS CRITICAL! Destroy contaminated shoes.
Ingestion: Do NOT induce vomiting. If victim is conscious and alert, give 2-4 cupfuls of milk or water.
Never give anything by mouth to an unconscious person. Get medical aid immediately.
Inhalation: Get medical aid immediately. Remove from exposure and move to fresh air immediately. If
not breathing, give artificial respiration. If breathing is difficult, give oxygen.
Notes to Physician: Treat symptomatically and supportively.

Section 5 - Fire Fighting Measures
General Information: Vapors may form an explosive mixture with air. Use water spray to keep
fire-exposed containers cool. Wear appropriate protective clothing to prevent contact with skin and
eyes. Wear a self-contained breathing apparatus (SCBA) to prevent contact with thermal
decomposition products.
Extinguishing Media: For small fires, use dry chemical, carbon dioxide, water spray or alcoholresistant foam.
Flash Point: 175e deg F ( 79.44 deg C)
Autoignition Temperature: 1319 deg F ( 715.00 deg C)
Explosion Limits, Lower:1.8
Upper: 8.6
NFPA Rating: (estimated) Health: 4; Flammability: 2; Instability: 0

Section 6 - Accidental Release Measures
General Information: Use proper personal protective equipment as indicated in Section 8.
Spills/Leaks: Absorb spill with inert material (e.g. vermiculite, sand or earth), then place in
suitable container. Avoid runoff into storm sewers and ditches which lead to waterways. Clean up
spills immediately, observing precautions in the Protective Equipment section. Use water spray to
disperse the gas/vapor. Remove all sources of ignition. Provide ventilation.

Section 7 - Handling and Storage
Handling: Wash thoroughly after handling. Do not get in eyes, on skin, or on clothing. Empty
containers retain product residue, (liquid and/or vapor), and can be dangerous. Do not ingest or inhale.
Use only in a chemical fume hood. Wash clothing before reuse. Do not pressurize, cut, weld, braze,
solder, drill, grind, or expose empty containers to heat, sparks or open flames.
Storage: Keep away from heat and flame. Keep away from sources of ignition. Keep from contact
with oxidizing materials. Store in a cool, dry, well-ventilated area away from incompatible substances.

Section 8 - Exposure Controls, Personal Protection
Engineering Controls: Use adequate general or local exhaust ventilation to keep airborne
concentrations below the permissible exposure limits.
Exposure Limits
Chemical Name

ACGIH

Phenol

5 ppm TWA; skin - potential for
cutaneous absorption

Water

none listed

NIOSH

OSHA - Final PELs

5 ppm TWA; 19 mg/m3 TWA
250 ppm IDLH

5 ppm TWA; 19 mg/m3 TWA

none listed

none listed

OSHA Vacated PELs: Phenol: 5 ppm TWA; 19 mg/m3 TWA Water: No OSHA Vacated PELs are listed for
this chemical.
Personal Protective Equipment
Eyes: Wear appropriate protective eyeglasses or chemical safety goggles as described by OSHA's eye
and face protection regulations in 29 CFR 1910.133 or European Standard EN166.
Skin: Wear neoprene gloves, apron, and/or clothing. Selection of specific glove materials should be based
on your conditions of use in your application in consultation with your Safety Officer and
manufacturer's glove recommendations.
Clothing: Wear appropriate protective clothing to prevent skin exposure.
Respirators: Follow the OSHA respirator regulations found in 29 CFR 1910.134 or European Standard
EN 149. Always use a NIOSH or European Standard EN 149 approved respirator when necessary.

Section 9 - Physical and Chemical Properties
Physical State: Liquid
Appearance: colorless
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Odor: sweetish odor
pH: 6 aqueous solution.
Vapor Pressure: .35 mm Hg @25C
Vapor Density: 3.2
Evaporation Rate:<0.01 (butyl acetate=1)
Viscosity: 1.51 cp@80C
Boiling Point: 360 deg F
Freezing/Melting Point:109 deg F
Decomposition Temperature:Not available.
Solubility: 6.75% in water
Specific Gravity/Density:1.0576
Molecular Formula:H6H6O
Molecular Weight:28.0834

Section 10 - Stability and Reactivity
Chemical Stability: Stable.
Conditions to Avoid: Temperatures above recommended temperatures.
Incompatibilities with Other Materials: Incompatible with strong oxidizing agents, alkalies, nitric
acid, calcium hypochlorite, and halogens, Mixture with nitrobenzene and aluminum chloride may
violently explode. Coagulates colodion and proteins. Hot liquid phenol will attack aluminum,
magnesium, lead, and zinc metals. Mixtures with nitrobenzene and aluminum chloride may violently explode.
Hazardous Decomposition Products: Carbon monoxide, carbon dioxide.
Hazardous Polymerization: Has not been reported.

Section 11 - Toxicological Information
RTECS#:
CAS# 108-95-2: SJ3325000
CAS# 7732-18-5: ZC0110000
LD50/LC50:
CAS# 108-95-2:
Draize test, rabbit, eye: 5 mg Severe;
Draize test, rabbit, skin: 500 mg/24H Severe;
Draize test, rabbit, skin: 100 mg Mild;
Inhalation, mouse: LC50 = 177 mg/m3;
Inhalation, rat: LC50 = 316 mg/m3;
Oral, mouse: LD50 = 270 mg/kg;
Oral, rat: LD50 = 317 mg/kg;
Skin, rabbit: LD50 = 630 mg/kg;
Skin, rat: LD50 = 669 mg/kg;
CAS# 7732-18-5:
Oral, rat: LD50 = >90 mL/kg;
Carcinogenicity:
CAS# 108-95-2:
ACGIH: A4 - Not Classifiable as a Human Carcinogen
IARC: IARC Group 3 - not classifiable CAS# 7732-18-5: Not listed by ACGIH, IARC, NIOSH, NTP, or OSHA.
Epidemiology: The IARC has determined that there is inadequate evidence fo r carcinogenicity of phenol
in humans and experiment aal animals.
Teratogenicity: No information available.
Reproductive Effects: No information available.
Neurotoxicity: No information available.
Mutagenicity: No information available.
Other Studies: Rabbit skin irritation: severe. Rabbit eye irritation: sever e.

Section 12 - Ecological Information
Ecotoxicity: Daphnia: EC50=4.0mg/l; 96hour; ia: EC50=12.0mg/l; 48 hour; No data
Environmental: Will not be expected to significantly bioconcentrate in aquatic organisms.
Physical: In water, phenol will not be expected to significantly hydrolyze.
Other: 96-hour LC50=11 mg/l in Gammarus fasciatus. 48-hour LC=11.2 mg/l in Leuciscus idus.

Section 13 - Disposal Considerations
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Chemical waste generators must determine whether a discarded chemical is classified as a hazardous
waste. US EPA guidelines for the classification determination are listed in 40 CFR Parts 261.3.
Additionally, waste generators must consult state and local hazardous waste regulations to ensure
complete and accurate classification.
RCRA P-Series: None listed.
RCRA U-Series: CAS# 108-95-2: waste number U188.

Section 14 - Transport Information
US DOT
Shipping Name:
Hazard Class:
UN Number:
Packing Group:

IATA

RID/ADR

PHENOL
SOLUTIONS

IMO

Canada TDG
PHENOL SOLUTION

6.1

6.1(9.2)

UN2821

UN2821

II

II

Section 15 - Regulatory Information
US FEDERAL
TSCA
CAS# 108-95-2 is listed on the TSCA inventory.
CAS# 7732-18-5 is listed on the TSCA inventory.
Health & Safety Reporting List
CAS# 108-95-2: Effective Date: 6/1/87; Sunset Date: 6/1/97
Chemical Test Rules
None of the chemicals in this product are under a Chemical Test Rule.
Section 12b
None of the chemicals are listed under TSCA Section 12b.
TSCA Significant New Use Rule
None of the chemicals in this material have a SNUR under TSCA.
SARA
CERCLA Hazardous Substances and corresponding RQs
CAS# 108-95-2: 1000 lb final RQ; 454 kg final RQ
SARA Section 302 Extremely Hazardous Substances
CAS# 108-95-2: 500 lb TPQ (lower threshold); 10,000 lb TPQ (upper thre shold)
SARA Codes
CAS # 108-95-2: acute, chronic, flammable.
Section 313
This material contains Phenol (CAS# 108-95-2, 89%),which is subject to the reporting requirements
of Section 313 of SARA Title III and 40 CFR Part 373.
Clean Air Act:
CAS# 108-95-2 is listed as a hazardous air pollutant (HAP). This material does not contain any Class
1 Ozone depletors. This material does not contain any Class 2 Ozone depletors.
Clean Water Act:
CAS# 108-95-2 is listed as a Hazardous Substance under the CWA. CAS# 108-95-2 is listed as a
Priority Pollutant under the Clean Water Act. CAS# 108-95-2 is listed as a Toxic Pollutant under the
Clean Water Act.
OSHA:
None of the chemicals in this product are considered highly hazardous by OSHA.
STATE
CAS# 108-95-2 can be found on the following state right to know lists: California, New Jersey,
Pennsylvania, Minnesota, Massachusetts.
CAS# 7732-18-5 is not present on state lists from CA, PA, MN, MA, FL, or NJ.
California No Significant Risk Level: None of the chemicals in this product are listed.
European/International Regulations
European Labeling in Accordance with EC Directives
Hazard Symbols:
T
Risk Phrases:
R 34 Causes burns.
R 24/25 Toxic in contact with skin and if swallowed.
Safety Phrases:
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S 28 After contact with skin, wash immediately
with...
S 45 In case of accident or if you feel unwell, seek
medical advice immediately (show the label where
possible).
WGK (Water Danger/Protection)
CAS# 108-95-2: 2
CAS# 7732-18-5: No information available.
Canada - DSL/NDSL
CAS# 108-95-2 is listed on Canada's DSL List.
CAS# 7732-18-5 is listed on Canada's DSL List.
Canada - WHMIS
This product has a WHMIS classification of B3, D1A, E.
Canadian Ingredient Disclosure List
CAS# 108-95-2 is listed on the Canadian Ingredient Disclosure List.
Exposure Limits
CAS# 108-95-2: OEL-ARAB Republic of Egypt:TWA 5 ppm (19 mg/m3);Skin
OEL-AUSTRALIA:TWA 5 ppm (19 mg/m3);Skin OEL-BELGIUM:TWA 5 ppm (19 mg
/m3);Skin OEL-CZECHOSLOVAKIA:TWA 20 mg/m3;STEL 40 mg/m3 OEL-DENMARK:
TWA 5 ppm (19 mg/m3);Skin OEL-FINLAND:TWA 5 ppm (19 mg/m3);STEL 10 pp
m (38 mg/m3);Skin OEL-FRANCE:TWA 5 ppm (19 mg/m3);Skin OEL-GERMANY:T
WA 5 ppm (19 mg/m3);Skin OEL-HUNGARY:TWA 4 mg/m3;STEL 8 mg/m3;Skin O
EL-JAPAN:TWA 5 ppm (19 mg/m3);Skin OEL-THE NETHERLANDS:TWA 5 ppm (19
mg/m3);Skin OEL-THE PHILIPPINES:TWA 5 ppm (10 mg/m3);Skin OEL-POLAND
:TWA 10 ppm OEL-RUSSIA:TWA 5 ppm;STEL 0.3 mg/m3;Skin OEL-SWEDEN:TWA
1 ppm (4 mg/m3);STEL 2 ppm (8 mg/m3);Skin OEL-SWITZERLAND:TWA 5 ppm (
19 mg/m3);STEL 10 ppm (38 mg/m3);Skin OEL-THAILAND:TWA 5 ppm (19 mg/m
3) OEL-TURKEY:TWA 5 ppm (19 mg/m3);Skin OEL-UNITED KINGDOM:TWA 5 ppm
(19 mg/m3);STEL 10 ppm;Skin OEL IN BULGARIA, COLOMBIA, JORDAN, KOREA
check ACGIH TLV OEL IN NEW ZEALAND, SINGAPORE, VIETNAM check ACGI TL
V

Section 16 - Additional Information
MSDS Creation Date: 6/01/1999
Revision #5 Date: 10/08/2003
The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we
assume no liability resulting from its use. Users should make their own investigations to determine the suitability of the
information for their particular purposes. In no event shall Fisher be liable for any claims, losses, or damages of any third party
or for lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if Fisher
has been advised of the possibility of such damages.
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Section 1: Chemical Product and Company Identification
Product Name: Sodium Cyanide

Contact Information:
Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396

Catalog Codes: SLS2314, SLS3736
CAS#: 143-33-9
RTECS: VZ7525000

US Sales: 1-800-901-7247
International Sales: 1-281-441-4400

TSCA: TSCA 8(b) inventory: Sodium Cyanide

Order Online: ScienceLab.com

CI#: Not available.

CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300

Synonym:

International CHEMTREC, call: 1-703-527-3887

Chemical Name: Sodium Cyanide

For non-emergency assistance, call: 1-281-441-4400

Chemical Formula: NaCN

Section 2: Composition and Information on Ingredients
Composition:
Name

CAS #

% by Weight

Sodium Cyanide

143-33-9

100

Toxicological Data on Ingredients: Sodium Cyanide: ORAL (LD50): Acute: 6.44 mg/kg [Rat]. DERMAL (LD50): Acute: 10.4
mg/kg [Rabbit].

Section 3: Hazards Identification
Potential Acute Health Effects:
Very hazardous in case of skin contact (irritant), of eye contact (irritant), of ingestion, of inhalation. Hazardous in
case of skin contact (permeator). Corrosive to eyes and skin. The amount of tissue damage depends on length
of contact. Eye contact can result in corneal damage or blindness. Skin contact can produce inflammation and
blistering. Inhalation of dust will produce irritation to gastro-intestinal or respiratory tract, characterized by burning,
sneezing and coughing. Severe over-exposure can produce lung damage, choking, unconsciousness or death.
Inflammation of the eye is characterized by redness, watering, and itching. Skin inflammation is characterized by
itching, scaling, reddening, or, occasionally, blistering.
Potential Chronic Health Effects:
CARCINOGENIC EFFECTS: Not available.
MUTAGENIC EFFECTS: Not available.
TERATOGENIC EFFECTS: Not available.
DEVELOPMENTAL TOXICITY: Not available.
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The substance may be toxic to skin, eyes, central nervous system (CNS).
Repeated or prolonged exposure to the substance can produce target organs damage. Repeated exposure of the
eyes to a low level of dust can produce eye irritation. Repeated skin exposure can produce local skin destruction,
or dermatitis. Repeated inhalation of dust can produce varying degree of respiratory irritation or lung damage.
Repeated exposure to a highly toxic material may produce general deterioration of health by an accumulation in
one or many human organs.

Section 4: First Aid Measures
Eye Contact:
Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at
least 15 minutes. Cold water may be used. Get medical attention immediately.
Skin Contact:
In case of contact, immediately flush skin with plenty of water for at least 15 minutes while removing contaminated
clothing and shoes. Cover the irritated skin with an emollient. Cold water may be used.Wash clothing before
reuse. Thoroughly clean shoes before reuse. Get medical attention immediately.
Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek immediate
medical attention.
Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get
medical attention.
Serious Inhalation:
Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or
waistband. If breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth
resuscitation. WARNING: It may be hazardous to the person providing aid to give mouth-to-mouth resuscitation
when the inhaled material is toxic, infectious or corrosive. Seek immediate medical attention.
Ingestion:
If swallowed, do not induce vomiting unless directed to do so by medical personnel. Never give anything by
mouth to an unconscious person. Loosen tight clothing such as a collar, tie, belt or waistband. Get medical
attention immediately.
Serious Ingestion: Not available.

Section 5: Fire and Explosion Data
Flammability of the Product: May be combustible at high temperature.
Auto-Ignition Temperature: Not available.
Flash Points: Not available.
Flammable Limits: Not available.
Products of Combustion: Some metallic oxides.
Fire Hazards in Presence of Various Substances: Slightly flammable to flammable in presence of acids, of moisture.
Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available.
Risks of explosion of the product in presence of static discharge: Not available.
Fire Fighting Media and Instructions:
SMALL FIRE: Use DRY chemical powder.
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LARGE FIRE: Use water spray, fog or foam. Do not use water jet.
Special Remarks on Fire Hazards:
Dangerous on contact with acids, acid fumes, water or stream. It will produce toxic and flammable vapors of
CN-H and sodium oxide.
Contact with acids and acid salts causes immediate formation of toxic and flammable hydrogen cyanide gas.
When heated to decomposition it emits toxic fumes hydgrogen cyanide and oxides of nitrogen
Special Remarks on Explosion Hazards: Fusion mixtures of metal cyanides with metal chlorates, perchlorated or nitrates
causes a violent explosion

Section 6: Accidental Release Measures
Small Spill: Use appropriate tools to put the spilled solid in a convenient waste disposal container.
Large Spill:
Corrosive solid. Poisonous solid.
Stop leak if without risk. Do not get water inside container. Do not touch spilled material. Use water spray to
reduce vapors. Prevent entry into sewers, basements or confined areas; dike if needed. Eliminate all ignition
sources. Call for assistance on disposal. Be careful that the product is not present at a concentration level above
TLV. Check TLV on the MSDS and with local authorities.

Section 7: Handling and Storage
Precautions:
Keep locked up.. Keep container dry. Keep away from heat. Keep away from sources of ignition. Empty
containers pose a fire risk, evaporate the residue under a fume hood. Ground all equipment containing material.
Do not ingest. Do not breathe dust. Never add water to this product. In case of insufficient ventilation, wear
suitable respiratory equipment. If ingested, seek medical advice immediately and show the container or the label.
Avoid contact with skin and eyes. Keep away from incompatibles such as oxidizing agents, acids, moisture.
Storage: Keep container tightly closed. Keep container in a cool, well-ventilated area. Do not store above 24°C (75.2°F).

Section 8: Exposure Controls/Personal Protection
Engineering Controls:
Use process enclosures, local exhaust ventilation, or other engineering controls to keep airborne levels below
recommended exposure limits. If user operations generate dust, fume or mist, use ventilation to keep exposure to
airborne contaminants below the exposure limit.
Personal Protection:
Splash goggles. Synthetic apron. Vapor and dust respirator. Be sure to use an approved/certified respirator or
equivalent. Gloves.
Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Vapor and dust respirator. Boots. Gloves. A self contained breathing apparatus
should be used to avoid inhalation of the product. Suggested protective clothing might not be sufficient; consult a
specialist BEFORE handling this product.
Exposure Limits:
STEL: 5 (mg/m3) from ACGIH (TLV) [United States] SKIN
CEIL: 4.7 from NIOSH
CEIL: 5 (mg/m3) from NIOSHConsult local authorities for acceptable exposure limits.

Section 9: Physical and Chemical Properties
Physical state and appearance: Solid. (Granular solid. Flakes solid.)
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Odor:
Faint almond-like odor.
Odorless when perfectly dry. Emits odor of
hydrogen cyanide when damp.
Taste: Not available.
Molecular Weight: 49.01 g/mole
Color: White.
pH (1% soln/water): Not available.
Boiling Point: 1496°C (2724.8°F)
Melting Point: 563°C (1045.4°F)
Critical Temperature: Not available.
Specific Gravity: 1.595 (Water = 1)
Vapor Pressure: Not applicable.
Vapor Density: Vapor Density of Hydrogen Cyanide gas: 0.941
Volatility: Not available.
Odor Threshold: Not available.
Water/Oil Dist. Coeff.: Not available.
Ionicity (in Water): Not available.
Dispersion Properties: See solubility in water.
Solubility:
Soluble in cold water.
Slightly soluble in Ethanol

Section 10: Stability and Reactivity Data
Stability: The product is stable.
Instability Temperature: Not available.
Conditions of Instability: Excess heat, moisture, incompatibles.
Incompatibility with various substances: Reactive with oxidizing agents, acids, moisture.
Corrosivity:
Corrosive in presence of aluminum.
Non-corrosive in presence of glass.
Special Remarks on Reactivity:
Violent reaction with fluorine gas, magnesium, nitrates, nitric acid.
Dangerous on contact with acids, acid fumes, water or stream. It wil produce toxic and flammable vapors of
CN-H and sodium oxide.
Cyanide may react with CO2 in ordinary air to form toxic hydrogen cyanide gas.
Strong oxidizers such as acids, acid salts, chlorates, and nitrates.
Contact with acids and acid salts causes immediate formation of toxic and flammable hydrogen cyanide gas.
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Special Remarks on Corrosivity: Corrosive to aluminum
Polymerization: Will not occur.

Section 11: Toxicological Information
Routes of Entry: Absorbed through skin. Dermal contact. Eye contact. Inhalation. Ingestion.
Toxicity to Animals:
Acute oral toxicity (LD50): 6.44 mg/kg [Rat].
Acute dermal toxicity (LD50): 10.4 mg/kg [Rabbit].
Chronic Effects on Humans: May cause damage to the following organs: skin, eyes, central nervous system (CNS).
Other Toxic Effects on Humans:
Very hazardous in case of skin contact (irritant), of ingestion, of inhalation.
Hazardous in case of skin contact (permeator).
Special Remarks on Toxicity to Animals: Not available.
Special Remarks on Chronic Effects on Humans: May cause adverse reproductive effects (maternal and paternal fertility)
based on animal data.
Special Remarks on other Toxic Effects on Humans:
Acute Potential Health effects:
Skin: May cause itching and irritation. May be fatal if absorbed through injured skin with symtpoms similar to
those noted for inhalation and ingestion.
Eyes: May cause eye irritation and eye damage.
Inhalation: May cause respiratory tract irritation. May be fatal if inhaled. The substance inhibits cellular
respiration causing metabolic asphyxiation. May cause headache, weakness, dizziness, labored breathing,
nausea, vomiting. May be followed by cardiovascular effects, unconciousness, convulsions, coma, and death
Ingestion: May be fatal if swallowed. May cause gastrointestinal tract irritation with nausea, vomiting. May affect
behavior and nervous systems(seizures, convulsions, change in motor activity, headache, dizziness, confusion,
weakness stupor, aniexity, agitation, tremors), cardiovascular system, respiration (hyperventilation, pulmonary
edema, breathing difficulty, respiratory failure), cardiovascular system (palpitations, rapid heart beat, hypertension,
hypotension). Massive doses by produce sudden loss of conciousness and prompt death from respiratory arrest.
Smaller but still lethal doses
on the breath or vomitus.
Chronic Potential Health Effects:
Central Nervous system effects (headaches, vertigo, insomnia, memory loss, tremors, fatigue), fatigue, metabolic
effects (poor appetite), cardiovascular effects (chest discomfort, palpitations), nerve damage to the eyes, or
dermatitis, respiratory tract irritation, eye irritation, or death can occur.
may prolong the illness for 1 or more hours. A bitter almond odor may be noted

Section 12: Ecological Information
Ecotoxicity: Not available.
BOD5 and COD: Not available.
Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may
arise.
Toxicity of the Products of Biodegradation: The products of degradation are less toxic than the product itself.
Special Remarks on the Products of Biodegradation: Not available.
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Section 13: Disposal Considerations
Waste Disposal:
Waste must be disposed of in accordance with federal, state and local environmental
control regulations.

Section 14: Transport Information
DOT Classification: CLASS 6.1: Poisonous material.
Identification: : Sodium cyanide UNNA: 1689 PG: I
Special Provisions for Transport: Marine Pollutant

Section 15: Other Regulatory Information
Federal and State Regulations:
Connecticut carcinogen reporting list.: Sodium Cyanide
Illinois chemical safety act: Sodium Cyanide
New York release reporting list: Sodium Cyanide
Rhode Island RTK hazardous substances: Sodium Cyanide
Pennsylvania RTK: Sodium Cyanide
Minnesota: Sodium Cyanide
Massachusetts RTK: Sodium Cyanide
Massachusetts spill list: Sodium Cyanide
New Jersey: Sodium Cyanide
New Jersey spill list: Sodium Cyanide
Louisiana RTK reporting list: Sodium Cyanide
Louisiana spill reporting: Sodium Cyanide
California Director's List of Hazardous Substances: Sodium Cyanide
TSCA 8(b) inventory: Sodium Cyanide
TSCA 4(a) final test rules: Sodium Cyanide
TSCA 8(a) PAIR: Sodium Cyanide
TSCA 8(d) H and S data reporting: Sodium Cyanide
TSCA 12(b) one time export: Sodium Cyanide
SARA 302/304/311/312 extremely hazardous substances: Sodium Cyanide
CERCLA: Hazardous substances.: Sodium Cyanide: 10 lbs. (4.536 kg)
Other Regulations:
OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200).
EINECS: This product is on the European Inventory of Existing Commercial Chemical Substances.
Other Classifications:
WHMIS (Canada):
CLASS B-6: Reactive and very flammable material.
CLASS D-1A: Material causing immediate and serious toxic effects (VERY TOXIC).
CLASS E: Corrosive solid.
DSCL (EEC):
R27/28- Very toxic in contact with skin
and if swallowed.
R41- Risk of serious damage to eyes.
S1/2- Keep locked up and out of the reach of
children.
S26- In case of contact with eyes, rinse
immediately with plenty of water and seek
medical advice.
S28- After contact with skin, wash immediately
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with plenty of water
S36/37- Wear suitable protective clothing and
gloves.
S39- Wear eye/face protection.
S45- In case of accident or if you feel unwell,
seek medical advice immediately (show the
label where possible).
S46- If swallowed, seek medical advice
immediately and show this container or label.
HMIS (U.S.A.):
Health Hazard: 3
Fire Hazard: 1
Reactivity: 0
Personal Protection: j
National Fire Protection Association (U.S.A.):
Health: 3
Flammability: 0
Reactivity: 0
Specific hazard:
Protective Equipment:
Gloves.
Synthetic apron.
Vapor and dust respirator. Be sure to
use an approved/certified respirator or
equivalent. Wear appropriate respirator
when ventilation is inadequate.
Splash goggles.

Section 16: Other Information
References: Not available.
Other Special Considerations: Not available.
Created: 10/11/2005 01:58 PM
Last Updated: 11/06/2008 12:00 PM
The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we
assume no liability resulting from its use. Users should make their own investigations to determine the suitability of the
information for their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any
third party or for lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even
if ScienceLab.com has been advised of the possibility of such damages.
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SPI Supplies Division
Structure Probe, Inc.
P.O. Box 656 West Chester, PA 19381-0656 USA
Phone: 1-(610)-436-5400 Fax: 1-(610)-436-5755
E-mail: spi3spi@2spi.com
WWW: http://www.2spi.com
Manufacturer's CAGE: 1P573

Material Safety Data Sheet
SPI #02701-AB, 02701A-AB Chrysotile "B" and SPI#02740-AB, 02740A-AB Chrysolile "B"
Asbestos Standards

Section 1: Identification
Date Effective........... May 30, 2007
(most recent revision)
Chemical family..... Hydrous silicates of magnesia
Emergencies
Contacting CHEMTREC:
24 Hour Emergency Use Only #'s......
Worldwide phone: 1-(703)-527-3887
Worldwide FAX:
1-(703)-741-6090
Toll-free phone: 1-(800)-424-9300 USA only
Product or Trade Name....

Chrysotile asbestos fiber

Emergency Overview:
Chrysotile asbestos is a known human carcinogen.

Section 2: Composition
Name
Chrysotile

CAS #
12001-29-5

EC#
650-013-006

Confirmed carcinogen by ACGIH, IARC, OSHA AND NTP.

Section 3: Hazard Identification
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Approximate Weight %
>99.99%
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Potential Health Effects:
Acute: Overexposure to breathing asbestos may cause asbestosis,
pulmonary fibrosis, mesothelioma, other
lung disorders or cancer.
Handling of materials and smoking or eating prior to washing could be
hazardous. Medical examination and x-rays are required to determine
signs & symptoms of exposure.
Routes of exposure:

Inhalation, Skin contact, Ingestion

Medical Conditions Aggravated by Exposure:
Pulmonary disease
Occupational Exposure Limits:
TLV: 0.1 fiber/cc (as TWA)
A1 (ACGIH 1998. For fibers longer than 5Âµm with an aspect ratio equal to or
greater than 3:1 as determined at 400-450X magnification by the membrane filter
method).
Incompatibilies:
Strong oxidizers, strong acids, and bases
Route of entry: Inhalation, Skin contact, Ingestion
Target organs: Lungs
Symptoms:
There are not acute signs or symptoms associated with asbestos. Diseases
associated with over exposure are chronic, generally taking from 10 to 40 years
to become apparent.

Section 4: First Aid Measures
Eyes:

In case of contact, immediately flush eyes with copious amounts of
flowing water for at least 15 minutes, retracting eye lids often.
Get medical attention immediately. Contact lenses should not be
worn when working with this product.

Skin:

Wash skin thoroughly with mild soap and water.
amounts of water for 15 minutes.

Flush with copious

Inhalation: Move the exposed person to fresh air at once.
If symptoms persist contact physician.
Ingestion:

Get medical aid immediately.
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Support breathing.
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Section 5: Fire Fighting Measures
Flammability classification: Not classified.
Heat resistant up to 500°C; is completely decomposed at
a temperature of 1000°C.
Flash Point/Method:

Not known

Auto-Ignition Temperature:
Flammable Limits:

Lower:
Upper:

Extinguishing Media:

Not determined
Not applicable
Not applicable

Water, Foam, Dry Chemical

Unusual Fire Hazards: Toxic gases and asbestos particulate may be
Released in a fire.
Firefighting procedures/instructions:
Use NIOSH approved self-contained breathing apparatus and full
protective equipment.
Properties that could increase fire or explosion hazard:
Combustibility of this material results from paraffin lubrication.

Section 6: Accidental Release Measures
Use HEPA vacuum wet methods when feasible.
protection for clean-up personnel.

Use appropriate personal

Section 7: Handling and Storage
Storage and handling:
Store in well-sealed container in cool, dry area.

Section 8: Exposure Controls and Personal Protection
ANSI approved eye wash and deluge shower should be available in the work area.
Personal Protective Equipment (PPE):
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Eye/Face Protection: ANSI 87.1 approved chemical safety glasses with side
shield.
Protective gloves: Rubber gloves
Protective clothing: Wear protective clothing to prevent skin contact. Do NOT
take working clothes home.
Respiratory Protection:
Wear NIOSH approved respirator in accordance with 29CFR1910.1001.
Other: Wash prior to eating, drinking, or smoking.
of dust.

Avoid ingestion or breathing

Section 9: Physical and Chemical Properties
Appearance: white or gray fibrous solid
Color: white or gray
pH: Not applicable
Odor: None
Vapor Pressure: Not applicable
Vapor Density (Air=1): Not available
Boiling Point/Range: Not available
Melting Point/Range: Decomposes above 500°C
Specific Gravity: 2.2 to 2.6 g/cc
Solubility in water: None
Softening Point: Not determined
Molecular Formula: Mg3Si2H4O6/Mg3(Si2O5)(OH)4
Molecular Weight: 277
%Volatile by Volume: Not determined
Evaporation Rate (n-butyl acetate = 1):
Viscosity: Not available

Not available

Section 10: Stability and Reactivity
Chemical Stability:

The product is stable under normal use conditions.

Conditions to Avoid:
Prevent dispersion of dust.
at or above OSHA PEL.

Avoid all contact. Avoid airborne concentrations

Incompatibility (materials to avoid):
Strong oxidizers, strong acids, and bases.
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Hazardous Products of Decomposition:
None known
Reactions with Air and Water:
Avoid airborne concentrations at or above OSHA PEL.

Section 11: Toxicological Information
RTECS# CI3478500

Section 12: Ecological Information
None available

Section 13: Disposal Considerations
Bury waste is solid landfill as required in 29CFR1910.1001.
applicable OSHA, Federal, State and Local regulations.

Section 14: Transport Information
Proper Shipping Name:
DOT Hazard Class:
UN/NA ID:

9

UN2590

Packing Group:
Labels:

White asbestos (chrysotile)

III

9

Marine Pollutant:
DOT Status:

No information

Not Regulated

Section 15: Regulatory Information
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Comply with
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United States:
TSCA
This product is listed under the TSCA Inventory.

CERCLA:
This product has an RQ of 1 pound under CERCLA.
SARA:
Section 313
This product is listed under SARA Section 313.

California Prop. 65:
Asbestos a known carcinogen under California Prop. 65.
US Statements:
Confirmed carcinogen.

Target organs: Lung

European/International Regulations:
European Labeling in Accordance with EC Directives
Hazard Symbols: T Toxic
Risk Phrases:
R23 Toxic by Inhalation
R45 May cause cancer
R48 Danger of serious damage to health by prolonged exposure
R49 May cause cancer by inhalation
Safety Phrases:
S53 Avoid exposure â€“ obtain special instructions before use
S45 In case of accident, or if you feel unwell, seek medical advice
immediately (show the label where possible.)
Canada
This product has a WHMIS classification of D2B.
DSL/NDSL
This product is listed on the DSL List and is not listed on the NDSL List.

Section 16: Other Information
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If this product should be used in ways that are outside of the intended applications in scanning electron
microscope laboratories, and if it is going to be formulated into some other system, so that it becomes just
another component of that other system, read the MSDS sheets for the other components before blending
as the resulting mixture may have the hazards of all of its parts.
Disclaimer of Liability:
Caution! Do not use SPI Supplies products or materials in applications involving implantation within the
body; direct or indirect contact with the blood pathway; contact with bone, tissue, tissue fluid, or blood; or
prolonged contact with mucous membranes. Products offered by SPI Supplies are not designed or
manufactured for use in implantation in the human body or in contact with internal body fluids or tissues.
SPI Supplies will not provide to customers making devices for such applications any notice, certification, or
information necessary for such medical device use required by US FDA (Food and Drug Administration)
regulation or any other statute.
SPI Supplies and Structure Probe, Inc. make no representation, promise, express warranty or implied
warranty concerning the suitability of these materials for use in implantation in the human body or in contact
with internal body tissues of fluids.
************************************************************************
The information and recommendations set forth above are taken from sources believed to be accurate as of
the date hereof, however SPI Supplies and Structure Probe, Inc. make no warranty with respect to the
accuracy of the information or the suitability of the recommendations, and assume no liability to any user
thereof. The information contained in this sheet does not constitute a hazard assessment and should not be
used in place of the user's own assessment of work place risks as required by other health and safety
legislation. Be aware of the Structure Probe, Inc. Copyright Policy. Structure Probe, Inc. grants a
nonexclusive license to make unlimited copies of this safety sheet for internal use only. Quite obviously, this
information would pertain only to this material when purchased from SPI Supplies as product from other
sources, with other ingredients and impurity levels could have substantially different properties.

To Ask a Question or Make a Comment
To Place an Order or Request a Quote

Return to:
●
●
●

SPI Supplies MSDS Safety Sheets Table of Contents
SPI Supplies Catalog Table of Contents
SPI Supplies Home Page

Wednesday December 03, 2008
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© Copyright 2007 - 2008. Structure Probe, Inc
Contacting SPI Supplies and Structure Probe, Inc.
All rights reserved.
All trademarks and trade names are the property of their respective owners.
Privacy Policy
Worldwide Distributors, Representatives, and Agents
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Material Safety Data Sheet
Ethylbenzene MSDS
Section 1: Chemical Product and Company Identification
Product Name: Ethylbenzene

Contact Information:
Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396

Catalog Codes: SLE2044
CAS#: 100-41-4
RTECS: DA0700000

US Sales: 1-800-901-7247
International Sales: 1-281-441-4400

TSCA: TSCA 8(b) inventory: Ethylbenzene

Order Online: ScienceLab.com

CI#: Not available.
Synonym: Ethyl Benzene; Ethylbenzol; Phenylethane
Chemical Name: Ethylbenzene
Chemical Formula: C8H10

CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300
International CHEMTREC, call: 1-703-527-3887
For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients
Composition:
Name

CAS #

% by Weight

Ethylbenzene

100-41-4

100

Toxicological Data on Ingredients: Ethylbenzene: ORAL (LD50): Acute: 3500 mg/kg [Rat].

Section 3: Hazards Identification
Potential Acute Health Effects:
Hazardous in case of eye contact (irritant), of ingestion, of inhalation. Slightly hazardous in case of skin contact
(irritant, permeator).
Potential Chronic Health Effects:
Slightly hazardous in case of skin contact (irritant, sensitizer).
CARCINOGENIC EFFECTS: Classified 2B (Possible for human.) by IARC.
MUTAGENIC EFFECTS: Mutagenic for mammalian somatic cells. Mutagenic for bacteria and/or yeast.
TERATOGENIC EFFECTS: Not available.
DEVELOPMENTAL TOXICITY: Not available.
The substance may be toxic to central nervous system (CNS).
Repeated or prolonged exposure to the substance can produce target organs damage.

Section 4: First Aid Measures
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Eye Contact:
Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at
least 15 minutes. Cold water may be used. WARM water MUST be used. Get medical attention.
Skin Contact: Wash with soap and water. Cover the irritated skin with an emollient. Get medical attention if irritation develops.
Serious Skin Contact: Not available.
Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get
medical attention.
Serious Inhalation:
Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or
waistband. If breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth
resuscitation. WARNING: It may be hazardous to the person providing aid to give mouth-to-mouth resuscitation
when the inhaled material is toxic, infectious or corrosive. Seek medical attention.
Ingestion:
Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an
unconscious person. Loosen tight clothing such as a collar, tie, belt or waistband. Get medical attention if
symptoms appear.
Serious Ingestion: Not available.

Section 5: Fire and Explosion Data
Flammability of the Product: Flammable.
Auto-Ignition Temperature: 432°C (809.6°F)
Flash Points:
CLOSED CUP: 15°C (59°F). (Tagliabue.) OPEN CUP: 26.667°C (80°F) (Cleveland) (CHRIS, 2001)
CLOSED CUP: 12.8 C (55 F) (Bingham et al, 2001; NIOSH, 2001)
CLOSED CUP: 21 C (70 F) (NFPA)
Flammable Limits: LOWER: 0.8% - 1.6%UPPER: 6.7% - 7%
Products of Combustion: These products are carbon oxides (CO, CO2).
Fire Hazards in Presence of Various Substances: Highly flammable in presence of open flames and sparks, of heat.
Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available.
Risks of explosion of the product in presence of static discharge: Not available.
Slightly explosive in presence of heat.
Fire Fighting Media and Instructions:
Flammable liquid, soluble or dispersed in water.
SMALL FIRE: Use DRY chemical powder.
LARGE FIRE: Use alcohol foam, water spray or fog.
Special Remarks on Fire Hazards:
Vapor may travel considerable distance to source of ignition and flash back. Vapors may form explosive mixtures
with air. When heated to decomposition it emits acrid smoke and irritating fumes.
Special Remarks on Explosion Hazards: Vapors may form explosive mixtures in air.

Section 6: Accidental Release Measures
p. 2

Small Spill: Absorb with an inert material and put the spilled material in an appropriate waste disposal.
Large Spill:
Flammable liquid.
Keep away from heat. Keep away from sources of ignition. Stop leak if without risk. Absorb with DRY earth,
sand or other non-combustible material. Do not touch spilled material. Prevent entry into sewers, basements or
confined areas; dike if needed. Be careful that the product is not present at a concentration level above TLV.
Check TLV on the MSDS and with local authorities.

Section 7: Handling and Storage
Precautions:
Keep away from heat. Keep away from sources of ignition. Ground all equipment containing material. Do not
ingest. Do not breathe gas/fumes/ vapor/spray. Avoid contact with eyes. Wear suitable protective clothing. In
case of insufficient ventilation, wear suitable respiratory equipment. If ingested, seek medical advice immediately
and show the container or the label. Keep away from incompatibles such as oxidizing agents.
Storage:
Store in a segregated and approved area. Keep container in a cool, well-ventilated area. Keep container tightly
closed and sealed until ready for use. Avoid all possible sources of ignition (spark or flame). Sensitive to light.
Store in light-resistant containers.

Section 8: Exposure Controls/Personal Protection
Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their
respective threshold limit value. Ensure that eyewash stations and safety showers are proximal to the
work-station location.
Personal Protection:
Splash goggles. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent.
Gloves.
Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be
used to avoid inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist
BEFORE handling this product.
Exposure Limits:
TWA: 100 STEL: 125 (ppm) from OSHA (PEL) [United States]
TWA: 435 STEL: 545 from OSHA (PEL) [United States]
TWA: 435 STEL: 545 (mg/m3) from NIOSH [United States]
TWA: 100 STEL: 125 (ppm) from NIOSH [United States]
TWA: 100 STEL: 125 (ppm) from ACGIH (TLV) [United States]
TWA: 100 STEL: 125 (ppm) [United Kingdom (UK)]
TWA: 100 STEL: 125 (ppm) [Belgium]
TWA: 100 STEL: 125 (ppm) [Finland]
TWA: 50 (ppm) [Norway]
Consult local authorities for acceptable exposure limits.

Section 9: Physical and Chemical Properties
Physical state and appearance: Liquid.
Odor: Sweetish. Gasoline-like. Aromatic.
Taste: Not available.

p. 3

Molecular Weight: 106.16 g/mole
Color: Colorless.
pH (1% soln/water): Not available.
Boiling Point: 136°C (276.8°F)
Melting Point: -94.9 (-138.8°F)
Critical Temperature: 617.15°C (1142.9°F)
Specific Gravity: 0.867 (Water = 1)
Vapor Pressure: 0.9 kPa (@ 20°C)
Vapor Density: 3.66 (Air = 1)
Volatility: 100% (v/v).
Odor Threshold: 140 ppm
Water/Oil Dist. Coeff.: The product is more soluble in oil; log(oil/water) = 3.1
Ionicity (in Water): Not available.
Dispersion Properties: See solubility in water, diethyl ether.
Solubility:
Easily soluble in diethyl ether.
Very slightly soluble in cold water or practically insoluble in water.
Soluble in all proportions in Ethyl alcohol.
Soluble in Carbon tetrachloride, Benzene.
Insoluble in Ammonia.
Slightly soluble in Chloroform.
Solubility in Water: 169 mg/l @ 25 deg. C.; 0.014 g/100 ml @ 15 deg. C.

Section 10: Stability and Reactivity Data
Stability: The product is stable.
Instability Temperature: Not available.
Conditions of Instability: Heat, ingnition sources (flames, sparks, static), incompatible materials, light
Incompatibility with various substances: Reactive with oxidizing agents.
Corrosivity: Not considered to be corrosive for metals and glass.
Special Remarks on Reactivity:
Can react vigorously with oxidizing materials.
Sensitive to light.
Special Remarks on Corrosivity: Not available.
Polymerization: Will not occur.

Section 11: Toxicological Information
Routes of Entry: Absorbed through skin. Inhalation.
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Toxicity to Animals: Acute oral toxicity (LD50): 3500 mg/kg [Rat].
Chronic Effects on Humans:
CARCINOGENIC EFFECTS: Classified 2B (Possible for human.) by IARC.
MUTAGENIC EFFECTS: Mutagenic for mammalian somatic cells. Mutagenic for bacteria and/or yeast.
May cause damage to the following organs: central nervous system (CNS).
Other Toxic Effects on Humans:
Hazardous in case of ingestion, of inhalation.
Slightly hazardous in case of skin contact (irritant, permeator).
Special Remarks on Toxicity to Animals:
Lethal Dose/Conc 50% Kill:
LD50 [Rabbit] - Route: Skin; Dose: 17800 ul/kg
Lowest Published Lethal Dose/Conc:
LDL[Rat] - Route: Inhalation (vapor); Dose: 4000 ppm/4 H
Special Remarks on Chronic Effects on Humans:
May cause adverse reproductive effects and birth defects (teratogenic) based on animal test data.
May cause cancer based on animals data. IARC evidence for carcinogenicity in animals is sufficient. IARC
evidence of carcinogenicity in humans inadequate.
May affect genetic material (mutagenic).
Special Remarks on other Toxic Effects on Humans:
Acute Potential Health Effects:
Skin: Can cause mild skin irritation. It can be absorbed through intact skin.
Eyes: Contact with vapor or liquid can cause severe eye irritation depending on concentration. It may also cause
conjunctivitis. At a vapor exposure level of 85 - 200 ppm , it is mildly and transiently irritating to the eyes; 1000
ppm causes further irritation and tearing; 2000 ppm results in immediate and severe irritation and tearing; 5,000
ppm is intolerable (ACGIH, 1991; Clayton and Clayton, 1994). Standard draize test for eye irritation using 500 mg
resulted in severe irritation (RTECS)
Inhalation: Exposure to high concentrations can cause nasal, mucous membrane and respiratory tract irritation
and can also result in chest constriction and, trouble breathing, respiratory failure, and even death. It can also
affect behavior/Central Nervous System. The effective dose for CNS depression in experimental animals was
10,000 ppm (ACGIH, 1991). Symptoms of CNS depression include headache, nausea, weakness, dizziness,
vertigo, irritability, fatigue, lightheadedness, sleepiness, tremor, loss of coordination, judgement and
conciousness, coma, and death. It can also cause pulmonary edema. Inhalation of 85 ppm can produce fatigue,
insomnia, headache, and mild irritation of the respiratory tract (Haley & Berndt, 1987).
Ingestion: Do not drink, pipet or siphon by mouth. May cause gastroinestinal/digestive tract irritation with
Abdominal pain, nausea, vomiting. Ethylbenzene is a pulmonary aspiration hazard. Pulmonary aspiration of even
small amounts of the liquid may cause fatal pneumonitis. It may also affect behavior/central nervous system with

Section 12: Ecological Information
Ecotoxicity:
Ecotoxicity in water (LC50): 14 mg/l 96 hours [Fish (Trout)] (static). 12.1 mg/l 96 hours [Fish (Fathead Minnow)]
(flow-through)]. 150 mg/l 96 hours [Fish (Blue Gill/Sunfish)] (static). 275 mg/l 96 hours [Fish (Sheepshead
Minnow)]. 42.3 mg/l 96 hours [Fish (Fathead Minnow)](soft water). 87.6mg/l 96 hours [Shrimp].
BOD5 and COD: Not available.
Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may
arise.
Toxicity of the Products of Biodegradation: The products of degradation are less toxic than the product itself.
Special Remarks on the Products of Biodegradation: Not available.
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Section 13: Disposal Considerations
Waste Disposal:
Waste must be disposed of in accordance with federal, state and local environmental
control regulations.

Section 14: Transport Information
DOT Classification: CLASS 3: Flammable liquid.
Identification: : Ethylbenzene UNNA: 1175 PG: II
Special Provisions for Transport: Not available.

Section 15: Other Regulatory Information
Federal and State Regulations:
Connecticut hazardous material survey.: Ethylbenzene
Illinois toxic substances disclosure to employee act: Ethylbenzene
Illinois chemical safety act: Ethylbenzene
New York release reporting list: Ethylbenzene
Rhode Island RTK hazardous substances: Ethylbenzene
Pennsylvania RTK: Ethylbenzene
Minnesota: Ethylbenzene
Massachusetts RTK: Ethylbenzene
Massachusetts spill list: Ethylbenzene
New Jersey: Ethylbenzene
New Jersey spill list: Ethylbenzene
Louisiana spill reporting: Ethylbenzene
California Director's List of Hazardous Substances: Ethylbenzene
TSCA 8(b) inventory: Ethylbenzene
TSCA 4(a) proposed test rules: Ethylbenzene
TSCA 8(d) H and S data reporting: Ethylbenzene: Effective Date: 6/19/87; Sunset Date: 6/19/97
SARA 313 toxic chemical notification and release reporting: Ethylbenzene
Other Regulations:
OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200).
EINECS: This product is on the European Inventory of Existing Commercial Chemical Substances.
Other Classifications:
WHMIS (Canada):
CLASS B-2: Flammable liquid with a flash point lower than 37.8°C (100°F).
CLASS D-2A: Material causing other toxic effects (VERY TOXIC).
CLASSE D-2B: Material causing other toxic effects (TOXIC).
DSCL (EEC):
R11- Highly flammable.
R20- Harmful by inhalation.
S16- Keep away from sources of ignition - No
smoking.
S24/25- Avoid contact with skin and eyes.
S29- Do not empty into drains.
HMIS (U.S.A.):
Health Hazard: 2
Fire Hazard: 3
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Reactivity: 0
Personal Protection: h
National Fire Protection Association (U.S.A.):
Health: 2
Flammability: 3
Reactivity: 0
Specific hazard:
Protective Equipment:
Gloves.
Lab coat.
Vapor respirator. Be sure to use an
approved/certified respirator or
equivalent. Wear appropriate respirator
when ventilation is inadequate.
Splash goggles.

Section 16: Other Information
References:
-Manufacturer's Material Safety Data Sheet.
-Fire Protection Guide to Hazardous Materials, 13th ed., Nationial Fire Protection Association (NFPA)
-Registry of Toxic Effects of Chemical Substances (RTECS)
-Chemical Hazard Response Information System (CHRIS)
-Hazardous Substance Data Bank (HSDB)
-New Jersey Hazardous Substance Fact Sheet
-Ariel Global View
-Reprotext System
Other Special Considerations: Not available.
Created: 10/09/2005 05:28 PM
Last Updated: 11/06/2008 12:00 PM
The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we
assume no liability resulting from its use. Users should make their own investigations to determine the suitability of the
information for their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any
third party or for lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even
if ScienceLab.com has been advised of the possibility of such damages.
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Material Safety Data Sheet
m-Xylene MSDS
Section 1: Chemical Product and Company Identification
Product Name: m-Xylene

Contact Information:
Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396

Catalog Codes: SLX1066
CAS#: 108-38-3
RTECS: ZE2275000

US Sales: 1-800-901-7247
International Sales: 1-281-441-4400

TSCA: TSCA 8(b) inventory: m-Xylene

Order Online: ScienceLab.com

CI#: Not applicable.

CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300

Synonym: m-Methyltoluene

International CHEMTREC, call: 1-703-527-3887

Chemical Name: 1,3-Dimethylbenzene

For non-emergency assistance, call: 1-281-441-4400

Chemical Formula: C6H4(CH3)2

Section 2: Composition and Information on Ingredients
Composition:
Name

CAS #

% by Weight

{m-}Xylene

108-38-3

100

Toxicological Data on Ingredients: m-Xylene: ORAL (LD50): Acute: 5000 mg/kg [Rat.]. DERMAL (LD50): Acute: 14100
mg/kg [Rabbit.].

Section 3: Hazards Identification
Potential Acute Health Effects:
Very hazardous in case of skin contact (irritant), of eye contact (irritant). Slightly hazardous in case of skin
contact (permeator), of ingestion, of inhalation. Inflammation of the eye is characterized by redness, watering, and
itching. Skin inflammation is characterized by itching, scaling, reddening, or, occasionally, blistering.
Potential Chronic Health Effects:
Hazardous in case of skin contact (irritant), of eye contact (irritant).
Slightly hazardous in case of skin contact (permeator), of ingestion, of inhalation.
CARCINOGENIC EFFECTS: Not available.
MUTAGENIC EFFECTS: Not available.
TERATOGENIC EFFECTS: Not available.
DEVELOPMENTAL TOXICITY: Not available.
The substance is toxic to blood, kidneys, the nervous system, liver.
Repeated or prolonged exposure to the substance can produce target organs damage.
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Section 4: First Aid Measures
Eye Contact: Check for and remove any contact lenses. Do not use an eye ointment. Seek medical attention.
Skin Contact:
After contact with skin, wash immediately with plenty of water. Gently and thoroughly wash the contaminated skin
with running water and non-abrasive soap. Be particularly careful to clean folds, crevices, creases and groin.
Cover the irritated skin with an emollient. If irritation persists, seek medical attention. Wash contaminated
clothing before reusing.
Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek medical
attention.
Inhalation: Allow the victim to rest in a well ventilated area. Seek immediate medical attention.
Serious Inhalation: Not available.
Ingestion:
Do not induce vomiting. Loosen tight clothing such as a collar, tie, belt or waistband. If the victim is not
breathing, perform mouth-to-mouth resuscitation. Seek immediate medical attention.
Serious Ingestion: Not available.

Section 5: Fire and Explosion Data
Flammability of the Product: Flammable.
Auto-Ignition Temperature: 527°C (980.6°F)
Flash Points: CLOSED CUP: 25°C (77°F). OPEN CUP: 28.9°C (84°F) (Cleveland).
Flammable Limits: LOWER: 1.1% UPPER: 7%
Products of Combustion: These products are carbon oxides (CO, CO2).
Fire Hazards in Presence of Various Substances: Highly flammable in presence of open flames and sparks, of heat.
Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available.
Risks of explosion of the product in presence of static discharge: Not available.
Fire Fighting Media and Instructions:
Flammable liquid, insoluble in water.
SMALL FIRE: Use DRY chemical powder.
LARGE FIRE: Use water spray or fog. Cool containing vessels with water jet in order to prevent pressure
build-up, autoignition or explosion.
Special Remarks on Fire Hazards:
Explosive in the form of vapor when exposed to heat or flame. Vapor may travel considerable distance to source
of ignition and flash back. When heated to decomposition it emits acrid smoke and irritating fumes.
Special Remarks on Explosion Hazards: Not available.

Section 6: Accidental Release Measures
Small Spill: Absorb with an inert material and put the spilled material in an appropriate waste disposal.
Large Spill:
Flammable liquid, insoluble in water.
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Keep away from heat. Keep away from sources of ignition. Stop leak if without risk. Absorb with DRY earth,
sand or other non-combustible material. Do not get water inside container. Do not touch spilled material. Prevent
entry into sewers, basements or confined areas; dike if needed. Eliminate all ignition sources. Call for assistance
on disposal. Be careful that the product is not present at a concentration level above TLV. Check TLV on the
MSDS and with local authorities.

Section 7: Handling and Storage
Precautions:
Keep away from heat. Keep away from sources of ignition. Ground all equipment containing material. Do not
ingest. Do not breathe gas/fumes/ vapour/spray. If ingested, seek medical advice immediately and show the
container or the label. Avoid contact with skin and eyes Keep away from incompatibles such as oxidizing agents.
Storage:
Flammable materials should be stored in a separate safety storage cabinet or room. Keep away from heat. Keep
away from sources of ignition. Keep container tightly closed. Keep in a cool, well-ventilated place. Ground all
equipment containing material. A refrigerated room would be preferable for materials with a flash point lower than
37.8°C (100°F).

Section 8: Exposure Controls/Personal Protection
Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their
respective threshold limit value. Ensure that eyewash stations and safety showers are proximal to the
work-station location.
Personal Protection: Splash goggles. Lab coat. Gloves.
Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Boots. Gloves. Suggested protective clothing might not be sufficient; consult a
specialist BEFORE handling this product.
Exposure Limits:
TWA: 100 STEL: 150 (ppm) from ACGIH (TLV)
TWA: 434 STEL: 651 (mg/m3) from ACGIHConsult local authorities for acceptable exposure limits.

Section 9: Physical and Chemical Properties
Physical state and appearance: Liquid. (Liquid.)
Odor: Not available.
Taste: Not available.
Molecular Weight: 106.17 g/mole
Color: Colorless.
pH (1% soln/water): Not applicable.
Boiling Point: 139.3°C (282.7°F)
Melting Point: -47.87°C (-54.2°F)
Critical Temperature: Not available.
Specific Gravity: 0.86 (Water = 1)
Vapor Pressure: 6 mm of Hg (@ 20°C)
p. 3

Vapor Density: 3.7 (Air = 1)
Volatility: Not available.
Odor Threshold: 0.62 ppm
Water/Oil Dist. Coeff.: Not available.
Ionicity (in Water): Not available.
Dispersion Properties: See solubility in water, methanol, diethyl ether.
Solubility:
Easily soluble in methanol, diethyl ether.
Insoluble in cold water, hot water.

Section 10: Stability and Reactivity Data
Stability: The product is stable.
Instability Temperature: Not available.
Conditions of Instability: Not available.
Incompatibility with various substances: Reactive with oxidizing agents.
Corrosivity: Non-corrosive in presence of glass.
Special Remarks on Reactivity: Not available.
Special Remarks on Corrosivity: Not available.
Polymerization: No.

Section 11: Toxicological Information
Routes of Entry: Eye contact.
Toxicity to Animals:
Acute oral toxicity (LD50): 5000 mg/kg [Rat.].
Acute dermal toxicity (LD50): 14100 mg/kg [Rabbit.].
Chronic Effects on Humans: The substance is toxic to blood, kidneys, the nervous system, liver.
Other Toxic Effects on Humans:
Very hazardous in case of skin contact (irritant).
Slightly hazardous in case of skin contact (permeator), of ingestion, of inhalation.
Special Remarks on Toxicity to Animals: Not available.
Special Remarks on Chronic Effects on Humans:
0347 Animal: embryotoxic, foetotoxic, passes through the placental barrier.
0900 Detected in maternal milk in human.
Narcotic effect; may cause nervous system disturbances.
Special Remarks on other Toxic Effects on Humans: Material is irritating to mucous membranes and upper respiratory
tract.
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Section 12: Ecological Information
Ecotoxicity: Not available.
BOD5 and COD: Not available.
Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may
arise.
Toxicity of the Products of Biodegradation: The products of degradation are more toxic.
Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations
Waste Disposal:

Section 14: Transport Information
DOT Classification: Class 3: Flammable liquid.
Identification: : Xylene : UN1307 PG: III
Special Provisions for Transport: Not available.

Section 15: Other Regulatory Information
Federal and State Regulations:
Pennsylvania RTK: m-Xylene
Massachusetts RTK: m-Xylene
TSCA 8(b) inventory: m-Xylene
SARA 313 toxic chemical notification and release reporting: m-Xylene
CERCLA: Hazardous substances.: m-Xylene
Other Regulations: OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200).
Other Classifications:
WHMIS (Canada):
CLASS B-2: Flammable liquid with a flash point lower than 37.8°C (100°F).
CLASS D-2B: Material causing other toxic effects (TOXIC).
DSCL (EEC):
R10- Flammable.
R38- Irritating to skin.
R41- Risk of serious damage to eyes.
HMIS (U.S.A.):
Health Hazard: 2
Fire Hazard: 3
Reactivity: 0
Personal Protection: j
National Fire Protection Association (U.S.A.):
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Health: 2
Flammability: 3
Reactivity: 0
Specific hazard:
Protective Equipment:
Gloves.
Lab coat.
Wear appropriate respirator when
ventilation is inadequate.
Splash goggles.

Section 16: Other Information
References:
-Hawley, G.G.. The Condensed Chemical Dictionary, 11e ed., New York N.Y., Van Nostrand Reinold, 1987.
-Material safety data sheet emitted by: la Commission de la SantÃ© et de la SÃ©curitÃ© du Travail du QuÃ©bec.
-SAX, N.I. Dangerous Properties of Indutrial Materials. Toronto, Van Nostrand Reinold, 6e ed. 1984.
-The Sigma-Aldrich Library of Chemical Safety Data, Edition II.
-Guide de la loi et du rÃ¨glement sur le transport des marchandises dangeureuses au canada. Centre de conformitÃ©
internatinal LtÃ©e. 1986.
Other Special Considerations: Not available.
Created: 10/10/2005 08:33 PM
Last Updated: 11/06/2008 12:00 PM
The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we
assume no liability resulting from its use. Users should make their own investigations to determine the suitability of the
information for their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any
third party or for lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even
if ScienceLab.com has been advised of the possibility of such damages.
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Material Safety Data Sheet
Toluene MSDS
Section 1: Chemical Product and Company Identification
Product Name: Toluene

Contact Information:
Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396

Catalog Codes: SLT2857, SLT3277
CAS#: 108-88-3
RTECS: XS5250000

US Sales: 1-800-901-7247
International Sales: 1-281-441-4400

TSCA: TSCA 8(b) inventory: Toluene

Order Online: ScienceLab.com

CI#: Not available.
Synonym: Toluol, Tolu-Sol; Methylbenzene; Methacide;
Phenylmethane; Methylbenzol
Chemical Name: Toluene

CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300
International CHEMTREC, call: 1-703-527-3887
For non-emergency assistance, call: 1-281-441-4400

Chemical Formula: C6-H5-CH3 or C7-H8

Section 2: Composition and Information on Ingredients
Composition:
Name

CAS #

% by Weight

Toluene

108-88-3

100

Toxicological Data on Ingredients: Toluene: ORAL (LD50): Acute: 636 mg/kg [Rat]. DERMAL (LD50): Acute: 14100 mg/kg
[Rabbit]. VAPOR (LC50): Acute: 49000 mg/m 4 hours [Rat]. 440 ppm 24 hours [Mouse].

Section 3: Hazards Identification
Potential Acute Health Effects:
Hazardous in case of skin contact (irritant), of eye contact (irritant), of ingestion, of inhalation. Slightly hazardous
in case of skin contact (permeator).
Potential Chronic Health Effects:
CARCINOGENIC EFFECTS: A4 (Not classifiable for human or animal.) by ACGIH, 3 (Not classifiable for human.) by
IARC.
MUTAGENIC EFFECTS: Not available.
TERATOGENIC EFFECTS: Not available.
DEVELOPMENTAL TOXICITY: Not available.
The substance may be toxic to blood, kidneys, the nervous system, liver, brain, central nervous system (CNS).
Repeated or prolonged exposure to the substance can produce target organs damage.
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Section 4: First Aid Measures
Eye Contact:
Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at
least 15 minutes. Get medical attention.
Skin Contact:
In case of contact, immediately flush skin with plenty of water. Cover the irritated skin with an emollient. Remove
contaminated clothing and shoes. Wash clothing before reuse. Thoroughly clean shoes before reuse. Get
medical attention.
Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek immediate
medical attention.
Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get
medical attention.
Serious Inhalation:
Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or
waistband. If breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth
resuscitation. WARNING: It may be hazardous to the person providing aid to give mouth-to-mouth resuscitation
when the inhaled material is toxic, infectious or corrosive. Seek medical attention.
Ingestion:
Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an
unconscious person. If large quantities of this material are swallowed, call a physician immediately. Loosen tight
clothing such as a collar, tie, belt or waistband.
Serious Ingestion: Not available.

Section 5: Fire and Explosion Data
Flammability of the Product: Flammable.
Auto-Ignition Temperature: 480°C (896°F)
Flash Points: CLOSED CUP: 4.4444°C (40°F). (Setaflash) OPEN CUP: 16°C (60.8°F).
Flammable Limits: LOWER: 1.1% UPPER: 7.1%
Products of Combustion: These products are carbon oxides (CO, CO2).
Fire Hazards in Presence of Various Substances:
Flammable in presence of open flames and sparks, of heat.
Non-flammable in presence of shocks.
Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available.
Risks of explosion of the product in presence of static discharge: Not available.
Fire Fighting Media and Instructions:
Flammable liquid, insoluble in water.
SMALL FIRE: Use DRY chemical powder.
LARGE FIRE: Use water spray or fog.
Special Remarks on Fire Hazards: Not available.
Special Remarks on Explosion Hazards:
Toluene forms explosive reaction with 1,3-dichloro-5,5-dimethyl-2,4-imidazolididione; dinitrogen tetraoxide;
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concentrated nitric acid, sulfuric acid + nitric acid; N2O4; AgClO4; BrF3; Uranium hexafluoride; sulfur dichloride.
Also forms an explosive mixture with tetranitromethane.

Section 6: Accidental Release Measures
Small Spill: Absorb with an inert material and put the spilled material in an appropriate waste disposal.
Large Spill:
Toxic flammable liquid, insoluble or very slightly soluble in water.
Keep away from heat. Keep away from sources of ignition. Stop leak if without risk. Absorb with DRY earth,
sand or other non-combustible material. Do not get water inside container. Do not touch spilled material. Prevent
entry into sewers, basements or confined areas; dike if needed. Call for assistance on disposal. Be careful that
the product is not present at a concentration level above TLV. Check TLV on the MSDS and with local authorities.

Section 7: Handling and Storage
Precautions:
Keep away from heat. Keep away from sources of ignition. Ground all equipment containing material. Do not
ingest. Do not breathe gas/fumes/ vapor/spray. Wear suitable protective clothing. In case of insufficient
ventilation, wear suitable respiratory equipment. If ingested, seek medical advice immediately and show the
container or the label. Avoid contact with skin and eyes. Keep away from incompatibles such as oxidizing agents.
Storage:
Store in a segregated and approved area. Keep container in a cool, well-ventilated area. Keep container tightly
closed and sealed until ready for use. Avoid all possible sources of ignition (spark or flame).

Section 8: Exposure Controls/Personal Protection
Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their
respective threshold limit value. Ensure that eyewash stations and safety showers are proximal to the
work-station location.
Personal Protection:
Splash goggles. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent.
Gloves.
Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be
used to avoid inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist
BEFORE handling this product.
Exposure Limits:
TWA: 200 STEL: 500 CEIL: 300 (ppm) from OSHA (PEL) [United States]
TWA: 50 (ppm) from ACGIH (TLV) [United States] SKIN
TWA: 100 STEL: 150 from NIOSH [United States]
TWA: 375 STEL: 560 (mg/m3) from NIOSH [United States]
Consult local authorities for acceptable exposure limits.

Section 9: Physical and Chemical Properties
Physical state and appearance: Liquid.
Odor: Sweet, pungent, Benzene-like.
Taste: Not available.
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Molecular Weight: 92.14 g/mole
Color: Colorless.
pH (1% soln/water): Not applicable.
Boiling Point: 110.6°C (231.1°F)
Melting Point: -95°C (-139°F)
Critical Temperature: 318.6°C (605.5°F)
Specific Gravity: 0.8636 (Water = 1)
Vapor Pressure: 3.8 kPa (@ 25°C)
Vapor Density: 3.1 (Air = 1)
Volatility: Not available.
Odor Threshold: 1.6 ppm
Water/Oil Dist. Coeff.: The product is more soluble in oil; log(oil/water) = 2.7
Ionicity (in Water): Not available.
Dispersion Properties: See solubility in water, diethyl ether, acetone.
Solubility:
Soluble in diethyl ether, acetone.
Practically insoluble in cold water.
Soluble in ethanol, benzene, chloroform, glacial acetic acid, carbon disulfide.
Solubility in water: 0.561 g/l @ 25 deg. C.

Section 10: Stability and Reactivity Data
Stability: The product is stable.
Instability Temperature: Not available.
Conditions of Instability: Heat, ignition sources (flames, sparks, static), incompatible materials
Incompatibility with various substances: Reactive with oxidizing agents.
Corrosivity: Non-corrosive in presence of glass.
Special Remarks on Reactivity:
Incompatible with strong oxidizers, silver perchlorate, sodium difluoride, Tetranitromethane, Uranium Hexafluoride.
Frozen Bromine Trifluoride reacts violently with Toluene at -80 deg. C.
Reacts chemically with nitrogen oxides, or halogens to form nitrotoluene, nitrobenzene, and nitrophenol and
halogenated products, respectively.
Special Remarks on Corrosivity: Not available.
Polymerization: Will not occur.

Section 11: Toxicological Information
Routes of Entry: Absorbed through skin. Dermal contact. Eye contact. Inhalation. Ingestion.
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Toxicity to Animals:
WARNING: THE LC50 VALUES HEREUNDER ARE ESTIMATED ON THE BASIS OF A 4-HOUR EXPOSURE.
Acute oral toxicity (LD50): 636 mg/kg [Rat].
Acute dermal toxicity (LD50): 14100 mg/kg [Rabbit].
Acute toxicity of the vapor (LC50): 440 24 hours [Mouse].
Chronic Effects on Humans:
CARCINOGENIC EFFECTS: A4 (Not classifiable for human or animal.) by ACGIH, 3 (Not classifiable for human.) by
IARC.
May cause damage to the following organs: blood, kidneys, the nervous system, liver, brain, central nervous system
(CNS).
Other Toxic Effects on Humans:
Hazardous in case of skin contact (irritant), of ingestion, of inhalation.
Slightly hazardous in case of skin contact (permeator).
Special Remarks on Toxicity to Animals:
Lowest Published Lethal Dose:
LDL [Human] - Route: Oral; Dose: 50 mg/kg
LCL [Rabbit] - Route: Inhalation; Dose: 55000 ppm/40min
Special Remarks on Chronic Effects on Humans:
Detected in maternal milk in human. Passes through the placental barrier in human. Embryotoxic and/or
foetotoxic in animal. May cause adverse reproductive effects and birth defects (teratogenic). May affect genetic
material (mutagenic)
Special Remarks on other Toxic Effects on Humans:
Acute Potential Health Effects:
Skin: Causes mild to moderate skin irritation. It can be absorbed to some extent through the skin.
Eyes: Cauess mild to moderate eye irritation with a burning sensation. Splash contact with eyes also causes
conjunctivitis, blepharospasm, corneal edema, corneal abraisons. This usually resolves in 2 days.
Inhalation: Inhalation of vapor may cause respiratory tract irritation causing coughing and wheezing, and nasal
discharge. Inhalation of high concentrations may affect behavior and cause central nervous system effects
characterized by nausea, headache, dizziness, tremors, restlessness, lightheadedness, exhilaration, memory loss,
insomnia, impaired reaction time, drowsiness, ataxia, hallucinations, somnolence, muscle contraction or spasticity,
unconsciousness and coma. Inhalation of high concentration of vapor may also affect the cardiovascular system (rapid
heart beat, heart palpitations, increased or decreased blood pressure, dysrhythmia, ), respiration (acute pulmonary
edema, respiratory depression, apnea, asphyxia), cause vision disturbances and dilated pupils, and cause loss of
appetite.
Ingestion: Aspiration hazard. Aspiration of Toluene into the lungs may cause chemical pneumonitis. May cause irritation
of the digestive tract with nausea, vomiting, pain. May have effects similar to that of acute inhalation.
Chronic Potential Health Effects:
Inhalation and Ingestion: Prolonged or repeated exposure via inhalation may cause central nervous system and
cardiovascular symptoms similar to that of acute inhalation and ingestion as well liver damage/failure, kidney
damage/failure (with hematuria, proteinuria, oliguria, renal tubular acidosis), brain damage, weight loss, blood (pigmented
or nucleated red blood cells, changes in white blood cell count), bone marrow changes, electrolyte imbalances
(Hypokalemia, Hypophostatemia), severe, muscle weakness and Rhabdomyolysis.
Skin: Repeated or prolonged skin contact may cause defatting dermatitis.

Section 12: Ecological Information
Ecotoxicity:
Ecotoxicity in water (LC50): 313 mg/l 48 hours [Daphnia (daphnia)]. 17 mg/l 24 hours [Fish (Blue Gill)]. 13
mg/l 96 hours [Fish (Blue Gill)]. 56 mg/l 24 hours [Fish (Fathead minnow)]. 34 mg/l 96 hours [Fish (Fathead
minnow)]. 56.8 ppm any hours [Fish (Goldfish)].
BOD5 and COD: Not available.
Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may
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arise.
Toxicity of the Products of Biodegradation: The products of degradation are less toxic than the product itself.
Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations
Waste Disposal:
Waste must be disposed of in accordance with federal, state and local environmental
control regulations.

Section 14: Transport Information
DOT Classification: CLASS 3: Flammable liquid.
Identification: : Toluene UNNA: 1294 PG: II
Special Provisions for Transport: Not available.

Section 15: Other Regulatory Information
Federal and State Regulations:
California prop. 65: This product contains the following ingredients for which the State of California has found to
cause cancer, birth defects or other reproductive harm, which would require a warning under the statute: Toluene
California prop. 65 (no significant risk level): Toluene: 7 mg/day (value)
California prop. 65 (acceptable daily intake level): Toluene: 7 mg/day (value)
California prop. 65: This product contains the following ingredients for which the State of California has found to
cause birth defects which would require a warning under the statute: Toluene
Connecticut hazardous material survey.: Toluene
Illinois toxic substances disclosure to employee act: Toluene
Illinois chemical safety act: Toluene
New York release reporting list: Toluene
Rhode Island RTK hazardous substances: Toluene
Pennsylvania RTK: Toluene
Florida: Toluene
Minnesota: Toluene
Michigan critical material: Toluene
Massachusetts RTK: Toluene
Massachusetts spill list: Toluene
New Jersey: Toluene
New Jersey spill list: Toluene
Louisiana spill reporting: Toluene
California Director's List of Hazardous Substances.: Toluene
TSCA 8(b) inventory: Toluene
TSCA 8(d) H and S data reporting: Toluene: Effective date: 10/04/82; Sunset Date: 10/0/92
SARA 313 toxic chemical notification and release reporting: Toluene
CERCLA: Hazardous substances.: Toluene: 1000 lbs. (453.6 kg)
Other Regulations:
OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200).
EINECS: This product is on the European Inventory of Existing Commercial Chemical Substances.
Other Classifications:
WHMIS (Canada):
CLASS B-2: Flammable liquid with a flash point lower than 37.8°C (100°F).
CLASS D-2A: Material causing other toxic effects (VERY TOXIC).
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DSCL (EEC):
R11- Highly flammable.
R20- Harmful by inhalation.
S16- Keep away from sources of ignition - No
smoking.
S25- Avoid contact with eyes.
S29- Do not empty into drains.
S33- Take precautionary measures against
static discharges.
HMIS (U.S.A.):
Health Hazard: 2
Fire Hazard: 3
Reactivity: 0
Personal Protection: h
National Fire Protection Association (U.S.A.):
Health: 2
Flammability: 3
Reactivity: 0
Specific hazard:
Protective Equipment:
Gloves.
Lab coat.
Vapor respirator. Be sure to use an
approved/certified respirator or
equivalent. Wear appropriate respirator
when ventilation is inadequate.
Splash goggles.

Section 16: Other Information
References: Not available.
Other Special Considerations: Not available.
Created: 10/10/2005 08:30 PM
Last Updated: 11/06/2008 12:00 PM
The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we
assume no liability resulting from its use. Users should make their own investigations to determine the suitability of the
information for their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any
third party or for lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even
if ScienceLab.com has been advised of the possibility of such damages.
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Heat Stress Guidelines
Form

Signs & Symptoms

Care

Prevention3

Heat Rash

Tiny red vesicles in affected
skin area. If the area is
extensive, sweating can be
impaired.

Apply mild lotions and
cleanse the affected area.

Cool resting and
sleeping areas to permit
skin to dry between heat
exposures.

Heat Cramps

Spasm, muscular pain
(cramps) in stomach area
and extremities (arms and
legs).

Provide replacement fluids
with minerals (salt) such as
Gatorade.

Adequate salt intake
with meals1.
ACCLIMATIZATION2

Heat Exhaustion

Profuse sweating, cool
(clammy) moist skin,
dizziness, confusion, pale
skin color, faint, rapid
shallow breathing,
headache, weakness,
and/or muscle cramps.

Remove from heat, sit or lie
down, rest, replace lost
water with electrolyte
replacement fluids (water,
Gatorade) take frequent
sips of liquids in amounts
greater than required to
satisfy thirst.

ACCLIMATIZATION2
Adequate salt intake
with meals1, only during
early part of heat
season. Ample water
intake, frequently during
the day.

Heat Stroke

HOT Dry Skin. Sweating
has stopped. Mental
confusion, dizziness,
nausea, chills, severe
headache, collapse,
delirium, and/or coma.

HEAT STROKE IS A
MEDICAL EMERGENCY

ACCLIMATIZATION2
Initially moderate
workload in heat (8 to
14 days). Monitor
worker’s activities.

•
•

•
•

Remove from heat.
COOL THE BODY AS
RAPIDLY AS
POSSIBLE by
immersing in cold (or
cool) water, or splash
with water and fan.
Call for Emergency
Assistance.
Observe for signs of
shock.

Footnotes:
1.)

2.)

3.)

American diets are normally high in salt, sufficient to aid acclimatization. However, during the early part of
the heat season, (May, June), one extra shake of salt during one to two meals per day may help, so long
as this is permitted by your physician. Check with your personal physician.
ACCLIMATIZATION - The process of adapting to heat is indicated by worker's ability to perform hot jobs
less fluid loss, lower concentrations of salt loss in sweat, and a reduced core (body) temperature and heart
rate.
Method to Achieve Acclimatization - Moderate work or exercise in hot temperatures during early part of
heat season. Adequate salt (mineral) and water intake. Gradually increasing work time in hot
temperatures. Avoid alcohol. Normally takes 8 to 14 days to achieve acclimatization. Lost rapidly, if
removed from strenuous work (or exercise) in hot temperature for more than approximately 5 days.

GEI Consultants, Inc.
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Cold Stress Guidelines
Stress
Mild Hypothermia

Moderate Hypothermia

Severe Hypothermia

Frostbite

Trench Foot

GEI Consultants, Inc.

Symptoms

What to do

•

Body Temp 98 to 90°F

•

Move to warm area

•

Shivering

•

Stay active

•

Lack of coordination, stumbling,
fumbling hands

•

•

Slurred speech

Remove wet clothes and
replace with dry clothes or
blankets

•

Memory loss

•

Cover the head

•

Pale, cold skin

•

Drink warm (not hot) sugary
drink

•

Body temp 90 to 86°F

•

•

Shivering stops

•

Unable to walk or stand

•

Confused and/or irrational

All of the above, plus:
o Call 911
o Cover all extremities
completely
o Place very warm objects,
such as hot packs on the
victim’s head, neck, chest,
and groin

•

Body temp 86 to 78°F

•

Call 911

•

Severe muscle stiffness

•

Treat victim very gently

•

Very sleepy or unconscious

•

Do not attempt to re-warm

•

Ice cold skin

•

Death

•

Cold, tingling, stinging, or aching
feeling in the frostbitten area,
followed by numbness

•

Call 911

•

Do not rub the area

•

Wrap in soft cloth

•

If help is delayed, immerse in
warm (not hot) water

•

Skin color turns red, then purple,
then white or very pale skin

•

Cold to the touch

•

Blisters in severe cases

•

Tingling, itching, or burning
sensation

•

Soak feet in warm water, then
wrap with dry cloth bandages

•

Blisters

•

Drink a warm (not hot) sugary
drink

June 2017 Template
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Forms
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Please complete this form and send it
to your Branch Manager, HR and CHSO
within 24 hours of the incident.

Accident/Incident Report Form
SECTION A

ACCIDENT/INCIDENT DETAILS

EMPLOYEE INFORMATION:

OTHER INJURED (IF APPLICABLE):

Name:

Name:

Home Address:

Home Address:
Street Address

Contact Information: (

City

)

State

(

Primary

Zip Code

Street Address

)

Contact Information: (

Secondary

Date of Birth:

Date of Hire:

Date of Hire:

Branch:

Branch:

Supervisor:

/
Day

State

(

Zip Code

)

Secondary

Supervisor:
Date and Time
Reported

Date and Time
Accident/Incident
Month

)

Primary

Date of Birth:

/

City

Year

A.M.

Month

P.M.

Project Name:

/

/

Day

Year

A.M.

LOCATION OF INCIDENT/ACCIDENT

Client and Location:
or

P.M.

Office Location:

INCIDENT TYPE:
(Check All That Applies)

WITNESS INFORMATION

□ Personal Injury/Illness

Name:

□ Vehicle Accident
□ Property Damage

Contact Number:

□ Environmental Spill

Company:

□ Other
WHAT HAPPENED TO THE INJURED PARTY:
Returned to Work

First Aid Administered
Went Home

Refused Treatment/Transport

Went to Physician

Transported to Hospital

Unknown

Clinic/Hospital or
Treating Physician:

Phone:
Name

Street Address

SECTION B

City

State

Zip Code

PERSONAL INJURY

Cause of Injury:
Part of Body Injured:
Was PPE worn when injured? :

Multiple Injuries:
Y

N

Y

N

What PPE was worn? _________________________________________________

WAS INJURY A RESULT OF THE USE A MOTOR VEHICLE:

YES

Page 1 of 2

NO

(If yes, complete Section C)

Please complete this form and send it
to your Branch Manager, HR and CHSO
within 24 hours of the incident.

Accident/Incident Report Form
SECTION C

AUTO ACCIDENT ONLY
DRIVER/VEHICLE INFORMATION

Name of Insured:

Name of Other Driver:

Department:

Driver’s License Number:

Driver’s License Number:

State:

DOB: ____/____/____ State:

Description of Vehicle: License Plate Number:

Description of Vehicle: License Plate Number:
Make:

Model:

Year:

Owner:

Color:

Make:

Model:

Year:

Insurance Carrier:
Policy Number:

SECTION D

Color:

Ph. Number:

PROPERTY DAMAGE OR CHEMICAL RELEASE ONLY

Type of Damage(s):
Cause of Damage(s):
Type of Chemical Released (if known):
Quantity of Chemical Released:
Spill Measures Employed:

SECTION E

NATURE OF ACCIDENT/INCIDENT AND EXTENT OF INJURIES/DAMAGES
(Please give a detailed description of what happened. Attach a sketch or picture if applicable)

I hereby certify that the above information is true and correct to my understanding of this accident/incident.

Employee/Preparer’s Name

Date and Time

Page 2 of 2

Daily Safety Briefing Log and Site Visitor Sign-In
Project Number:

Project Name:

1

Time:

Date:
Briefing Conducted by:

Signature:

This sign-in log documents the tailgate briefing conducted in accordance with the site specific HASP. Personnel who perform work operations on site are required
to attend each briefing and to acknowledge receipt of each briefing, daily.
TOPICS COVERED (check all those covered):
General PPE Usage
Hearing Conservation
Respiratory Protection
Personal Hygiene
Exposure Guidelines
Decon Procedures

Confined Space
Slips, Trips, Falls
Heat Stress
Cold Stresses
Site Control
Work Zones
Lockout/Tagout

Excavation Safety
Confined Space
Traffic Safety
Changes to the HASP
Initial Review of Hazard Evaluation
Emergency Procedures (include route to
hospital)

Other (Specify):

Other (Specify):

Daily Safety Topic Description:

Personnel Sign-in List
Printed Name

1

This form is applicable for only 1 day of site activity.

Signature

Company Name

Time-In

Time-Out

NEAR MISS REPORT
A near miss is a potential hazard or incident that has not resulted in any personal injury. Unsafe
working conditions, unsafe employee work habits, improper use of equipment, or use of
malfunctioning equipment have the potential to cause work related injuries. It is everyone’s
responsibility to report and/or correct these potential accidents/incidents immediately. Please
complete this form as a means to report these near-miss situations. Send a copy of the
completed form to the Project Manager, Regional Health and Safety Officer and the Corporate
Health and Safety Officer.
Location:

Site Name:

Date:

Time:

a.m.

p.m.

Weather conditions, site operations taking place during near miss.
Please check all appropriate conditions:
Unsafe Act

Unsafe equipment

Unsafe Condition

Unsafe use of equipment

Description of incident or potential hazard:
Employees or sub-contractors involved if applicable.
Employee Signature _____________________________ Date
Print Name

NEAR MISS INVESTIGATION
Description of the near-miss condition:
Causes (primary & contributing)
Corrective action taken (Remove the hazard, replace, repair, or retrain in the proper procedures
for the task)
Actions not yet taken
Signed: _______________________________ Date Completed:
Print Name
Not completed for the following reason:

Date:

Project Safety Briefing Form
Project Number:

Project Name:

Date:
Briefing Conducted by:

Time:

Project Manager:
Signature:

This sign-in log documents the project specific-briefing conducted in accordance with the HASP and GEI H&S policy. GEI personnel who perform work on
site are required to attend the Project briefing and to acknowledge it's receipt. Applicable health and safety SOPs are also required to be reviewed in this
briefing and attached as an appendix to the HASP. Prior to the start of the project or upon the start of a new on-site project team member, this form
must be completed. Please email this completed form to Health&SafetyCommittee@geiconsultants.com.
TOPICS COVERED (check all those covered):
Excavation Safety
General PPE Usage
Confined Space
Hearing Conservation
Traffic Safety
Respiratory Protection
Changes to the HASP
Personal Hygiene
Site Control
Exposure Guidelines
Work Zones
Decon Procedures
Emergency Procedures (include
Lockout/Tagout
Review of Hazard Evaluation
route to hospital)
Confined Space
Other (Specify):
Slips, Trips, Falls
Other (Specify):
Heat Stress
Other (Specify):
Cold Stress

SOP:
SOP:
SOP:
SOP:
SOP:
SOP:
SOP:
SOP:
SOP:
SOP:
SOP:
SOP:

Personnel Sign-in List
Printed Name

Signature
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GEI’s Health and Safety SOPs
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GEI CONSULTANTS, INC.

SOP No. HS-001
Revision No. 4
Revised Date June 2014

STANDARD OPERATING PROCEDURES
SOP No. HS-001 Biological Hazards

1.1

Objective

The objective of this standard operating procedure (SOP) is to prevent or limit the
potential for GEI personnel to encounter biological hazards during field activities.

1.2

General

This SOP is intended for use by employees engaged in work with the potential for contact
with biological hazards such as animals, insects, plants, and sewage. The site-specific
health and safety plan (HASP) should include a hazard assessment for the project that
identifies the potential for encounters with biological hazards and the control methods to
be implemented by GEI employees. These hazards should be reviewed in the project
safety briefing and documented on the Project Safety Briefing form, found on the Health
and Safety page of the GEI intranet.
1.2.1 Animals
During some site operations, animals such as stray or domesticated dogs or cats,
raccoons, snakes, bears, rats, bats, etc. may be encountered. Employees should use
discretion and attempt to avoid contact with animals. If these animals present a problem,
efforts will be made to remove these animals from the site by contacting a licensed
animal control technician.
1.2.1.1

Rabies

The rabies virus is transmitted through the bite of an infected animal or contact with
saliva or brain/nervous system tissue of an infected animal. The rabies virus infects the
central nervous system causing disease in the brain. The early symptoms of rabies in
people are fever, headache, and general weakness or discomfort. As the disease
progresses, more specific symptoms appear and may include insomnia, anxiety,
confusion, slight or partial paralysis, excitation, hallucinations, agitation, hypersalivation
(increase in saliva), difficulty swallowing, and hydrophobia (fear of water). Death usually
occurs within days of the onset of these symptoms.
If you are bitten or think you may be exposed, wash any wounds immediately and
thoroughly with soap and water. Then notify the Project Manager and Corporate Health
and Safety Officer (CHSO) and go to the hospital emergency room. The doctor, possibly
in consultation with the state or local health department, will decide if you need a rabies
vaccination. Decisions to start vaccination will be based on your type of exposure and the
animal you were exposed to, as well as laboratory and surveillance information for the
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geographic area where the exposure occurred. An Accident Report Form should be
completed and submitted per GEI’s accident reporting procedures.
1.2.2 Insects
Insects, including bees, wasps, hornets, mosquitoes, ticks, spiders, etc may be present at a
job site making the chance of a bite/sting possible. Some individuals may have a severe
allergic reaction to an insect bite or sting that can result in a life threatening condition.
Some insect bites can transmit diseases such as Lyme disease or a virus such as West
Nile. The following is a list of preventive measures:
•

Apply insect repellent prior to performing field work and as often as needed
throughout the work shift

•

Wear proper protective clothing (work boots, socks and light colored clothing)

•

Wear shoes, long pants with bottoms tucked into boots or socks, and a longsleeved shirt when outdoors for long periods of time, or when many insects are
most active (between dawn and dusk).

•

When walking in wooded areas, avoid contact with bushes, tall grass, or brush
as much as possible

•

Field personnel who may have insect allergies should have bee sting allergy
medication on site and should provide this information to the Site Safety Officer
(SSO) and the CHSO prior to commencing work.

•

Field personnel should perform a self-check at the end of the day for ticks.

1.2.3 Tick-borne Diseases
Lyme disease is caused by infection from a deer tick that carries a spirochete. During the
painless tick bite, the spirochete may be transmitted into the bloodstream often after
feeding on the host for 12 to 24 hours. The ticks that cause the disease are often no
bigger than a poppy seed or a comma in newsprint. The peak months for human
infection are from May to September.
Symptoms appear in three stages. First symptoms usually appear from 2 days to a few
weeks after a person is bitten by an infected tick. Symptoms usually consist of a ring-like
red rash on the skin where the tick was attached. The rash is often bulls-eye like with red
around the edges and clear in the center. The rash may be warm, itchy, tender, and/or
“doughy.” Unfortunately, this rash appears in only 60 to 80 percent of infected persons.
An infected person also has flu-like symptoms of a stiff neck, chills, fever, sore throat,
headache, fatigue and joint pain. These symptoms often disappear after a few weeks.
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The second stage symptoms, which occur weeks to months later include meningitis,
severe headache, drooping of the muscles on the face, called Bell's Palsy, encephalitis,
numbness, withdrawal and lethargy. These symptoms may last for several weeks to
several months. Third stage symptoms, which occur months or years later include
arthritis, heart problems, and loss of memory. The third stage symptoms may mimic
multiple sclerosis and Alzheimer’s disease.
Personnel should check themselves when in areas that could harbor deer ticks, wear light
color clothing and visually check themselves and their buddy when coming from wooded
or vegetated areas. If a GEI employee has been bitten by a tick, the CHSO should be
contacted immediately. An Accident Report form must be completed by the individual in
compliance with the Accident Reporting procedure outlined in the Corporate Health and
Safety Manual.

From left to right: The deer tick adult female, adult male, nymph, and larva on a centimeter scale.

The tick can be removed by pulling gently at the head with tweezers. If tweezers are not
available, cover your fingers with tissue paper and use them to grasp the tick. It is
important to grasp the tick as close to the site of attachment and use a firm steady pull to
remove it. Wash hands immediately after with soap and water. The affected area should
then be disinfected with an antiseptic wipe. All mouth parts must be removed from the
skin. If the tick is removed by breaking off the mouth parts, an irritation or infection may
occur. Also, the organism that is causing the disease can still enter the body through the
skin. The employee will be offered the option for medical treatment by a physician,
which typically involves antibiotics. If personnel feel sick or have signs similar to those
above, they should notify the SSO and the CHSO immediately.
Treatment with antibiotics is effective and recovery is usually complete. In the first stage
antibiotics are usually given orally. Second and third stage treatment, however is
prolonged and recovery may take longer. Antibiotic treatment is usually provided
intravenously for second and third stage Lyme disease.
The deer tick can also cause Babesiosis, an infection of the parasite Babesia Microti.
Symptoms of Baesiosis may not be evident, but may also include fever, fatigue and
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hemolytic anemia lasting from several days to several months. Babesiosis is most
commonly diagnosed in the elderly or in individuals whose immune systems are
compromised.
Ehrlichiosis is a tick-borne disease which can be caused by either of two different
organisms. Human monocytic ehrlichiosis (HME) is caused by Ehrlichia chaffeensis,
which is transmitted by the lone star tick (Amblyomma americanum). Human
granulocytic anaplasmosis (HGA), previously known as human granulocytic ehrlichiosis
(HGE), is caused by Anaplasma phagocytophilia, which is transmitted by the deer tick
(Ixodes scapularis).
In New York State, most cases of ehrlichiosis have been reported on Long Island and in
the Hudson Valley. Ehrlichiosis is transmitted by the bite of infected ticks, including the
deer tick and the lone star tick. The symptoms of HME and HGE are the same and
usually include fever, muscle aches, weakness and headache. Patients may also
experience confusion, nausea, vomiting and joint pain. Unlike Lyme disease or Rocky
Mountain spotted fever, a rash is not common. Infection usually produces mild to
moderately severe illness, with high fever and headache, but may occasionally be lifethreatening or even fatal. Symptoms appear one to three weeks after the bite of an
infected tick. However, not every exposure results in infection.
Rocky Mountain spotted fever (RMSF) is a tick-borne disease caused by a rickettsia (a
microbe that differs somewhat from bacteria and virus). Fewer than 50 cases are reported
annually in New York State. In the eastern United States, children are infected most
frequently, while in the western United States, disease incidence is highest among adult
males. Disease incidence is directly related to exposure to tick-infested habitats or to
infested pets. Most of the cases in New York State have occurred on Long Island.
RMSF is characterized by a sudden onset of moderate to high fever (which can last for
two or three weeks), severe headache, fatigue, deep muscle pain, chills and rash. The
rash begins on the legs or arms, may include the soles of the feet or palms of the hands
and may spread rapidly to the trunk or rest of the body. Symptoms usually appear within
two weeks of the bite of an infected tick.
*(Information on Ehrlichiosis, Babesiosis, and Rocky Mountain Spotted Fever was
derived from the New York State Department of Health).
1.2.4 West Nile Virus
West Nile Virus (WNV) is a mosquito-borne infection transmitted through the bite of an
infected mosquito. The symptoms of WNV can be asymptomatic (no symptoms) or in
more serious cases can lead to West Nile Fever. West Nile Fever can include fever,
headache, tiredness, body ache, an occasional rash on the trunk of the body, and swollen
lymph glands, In severe cases, people have developed West Nile Encephalitis or
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Meningitis which symptoms include fever, headache, neck stiffness, tremors, coma and
in some cases death. The incubation period for the disease is usually 2 to 15 days. The
symptoms can range from a few days to several weeks. Most mosquitoes are not infected
and the chance of infection from a mosquito bite of an on-site employee is very small.
The following precautions will be used to help reduce the risk of mosquito bites:
•

Reduce mosquito-breeding areas by making sure wheelbarrows, buckets, and
other containers are turned upside down when not used so that they do not
collect standing water.

•

Wear shoes, long pants with bottoms tucked into boots or socks, and a longsleeved shirt when outdoors for long periods of time, or when many mosquitoes
are most active (between dawn and dusk).

•

Use mosquito repellant according to the manufacturer’s directions when
outdoors for long periods of time and when mosquitoes are most active.

Centers for Disease Control and Prevention (CDC) evaluation of information contained
in peer-reviewed scientific literature and data available from the Environmental
Protection Agency (EPA) has identified several EPA registered products that provide
repellent activity sufficient to help people avoid the bites of disease carrying mosquitoes.
Products containing these active ingredients typically provide reasonably long-lasting
protection:
•

DEET (Chemical Name: N,N-diethyl-m-toluamide or N,N-diethly-3-methylbenzamide) 20 to 30 percent DEET

•

Picaridin (KBR 3023, Chemical Name: 2-(2-hydroxyethyl)-1piperidinecarboxylic acid 1-methylpropyl ester )

•

Oil of Lemon Eucalyptus or PMD (Chemical Name: para-Menthane-3,8-diol)
the synthesized version of oil of lemon eucalyptus

•

IR3535 (Chemical Name: 3-[N-Butyl-N-acetyl]-aminopropionic acid, ethyl
ester)

•

Permethrin (3-Phenoxybenzyl (1RS)-cis,trans-3-(2,2-dichlorovinyl) -2,2dimethylcyclopropanecarboxylate) - Permethrin kills ticks and can be used on
clothing (but not skin)

EPA characterizes the active ingredients DEET and Picaridin as “conventional
repellents” and Oil of Lemon Eucalyptus, PMD, and IR3535 as “biopesticide repellents”,
which are derived from natural materials.
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In general, higher concentrations of active ingredient provide longer duration of
protection, regardless of the active ingredient, although concentrations above
approximately 50 percent do not offer a marked increase in protection time. Products
with less than 10 percent active ingredient may offer only limited protection, often from 1
to 2 hours. Products that offer sustained release or controlled release (microencapsulated) formulations, even with lower active ingredient concentrations, may
provide longer protection times. Regardless of what product you use, if you start to get
mosquito bites reapply the repellent according to the label instructions or remove yourself
from the area with biting insects if possible.
Clothing and other products can be purchased pre-treated, or products can be treated
using EPA-registered products. Permethrin is the only pesticide approved by the EPA for
these uses. Permethrin binds tightly to the fabrics, resulting in little loss during washing
and minimal transfer to the skin. Permethrin is poorly absorbed through the skin,
although sunscreens and other products may increase the rate of skin absorption.
If you decide to use permethrin-treated clothing, consider these tips:
•

Read the application instructions carefully and apply the product according to
the label directions. Do not over-treat products.

•

Permethrin treatments are only intended for use on fabrics; do not apply them
directly to the skin or other items.

•

Do not apply permethrin to clothing while it is being worn.

•

Apply the products outdoors in well ventilated areas that are protected from
wind.

•

Hang treated fabrics outdoors and allow them to dry completely before wearing
them.

•

Wash permethrin treated clothing separately from other clothing items.

1.2.5 Plants
The potential for contact with poisonous plants, such as poison ivy, sumac, and oak,
exists when performing fieldwork in wooded or boggy areas. These plants can cause
allergic reaction when in contact with the leaves or vines.
Poison ivy can be found as vines on tree trunks or as upright bushes. Poison ivy consists
of three leaflets with notched edges. Two leaflets form a pair on opposite sides of the
stalk, and the third leaflet stands by itself at the tip. Poison ivy is red in the early spring
and turns shiny green later in the spring. Poison ivy grows throughout much of North
America, including all states east of the Rocky Mountains. It is normally found in
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wooded areas, especially along edge areas where the tree line breaks and allows sunshine
to filter through. It also grows in exposed rocky areas, open fields and disturbed areas.
Poison sumac can be present in the form of a flat-topped shrub or tree. It has fern-like
leaves, which are velvety dark green on top and pale underneath. The branches of
immature trees have a velvety "down." Poison sumac has white, "hairy" berry clusters.
Poison sumac grows exclusively in very wet or flooded soils, usually in swamps and peat
bogs, in the eastern United States.
Poison oak can be present as a sparingly branched shrub. Poison oak can grow anywhere
in the United States with the exception of Hawaii, Alaska, and some southwest areas that
have desert climates. Poison oak is similar to poison ivy in that it has the same leaflet
configuration; however, the leaves have slightly deeper notches.
Keep in mind that for each of these plants,

Poison Oak

Poison Ivy

Poison Sumac
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Dark Green – Poison Ivy
(except desert areas)
Light Turquoise – Poison Oak
Lime Green – Poison Oak/Ivy
Pale Green – Ivy/Sumac
Turquoise – Ivy/Oak/Sumac

To prevent exposure to these poisonous plants:
•

Barrier skin creams, such as lotion containing bentoquatum (Tecnu®), may
offer some protection prevent the occurrence of exposure symptoms.

•

Wear long sleeves, long pants, boots, and gloves.

Contact with poison ivy, sumac, or oak may lead to a skin rash, characterized by
reddened, itchy, blistering skin which needs first aid treatment. Susceptible individuals
should identify themselves to the SSO or GEI Project Manager. If you believe you have
contacted one of these plants:
•

Immediately wash skin thoroughly with soap and water, taking care not to touch
your face or other body parts.

•

Wash exposed clothing separately in hot water with detergent.

•

After use, clean tools, and soles of boots with rubbing alcohol or soap and lots
of water. Urushiol can remain active on the surface of objects for up to 5 years.
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If a rash occurs, contact the CHSO and complete and submit an Accident Report
Form.

1.2.6 Sewage and Bacterial Impacted Sediments
Some project work may be conducted at sites that serve or have served as a combined
sewer overflow (CSO) and consequently may have received untreated sanitary sewage
from numerous sources. Decomposed sewage can potentially be encountered within sites
and their sediments. Sediments could contain soil and marine microorganisms, and
bacterium associated with sewage. Many of these bacterium can cause illness through
ingestion, direct contact, or the inhalation of a bio-aerosol. Potential respiratory exposure
to biological agents can also occur through the inhalation of aerosols produced during
sediment handling activities. Personal protective equipment as identified in the sitespecific HASP will be worn to minimize potential exposures. Employees will follow the
decontamination or disposal procedures identified in the HASP.
1.2.6 Fungal Spores in Soil – Valley Fever
Valley Fever is an illness that usually affects the lungs. It is caused by the fungus
Coccidioides immitis that lives in the top 2 to 12 inches of soil in many parts of
California. When fungal spores are present, any work activity that disturbs the soil, such
as digging, grading or other earth moving operations, or vehicle operation on dirt roads,
can cause the spores to become airborne, therefore increasing the risk of Valley Fever.
All employees on sites where the fungus is present, and who are exposed to dusty
conditions and wind-blown dusts are at increased risk of becoming infected.
Valley Fever fungal spores are too small to be seen, and there is no reliable way to test
the soil for spores before working in a particular place. Valley Fever can be found
throughout the southwestern United States, parts of Mexico and South America. Some
California counties consistently have Valley Fever fungus present in the soil. In these
regions Valley Fever is considered endemic. Health departments track the number of
cases of Valley Fever illness that occur. This information is used to map illness rates as
seen on the figure below.
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When present, symptoms usually occur between seven to 21 days after breathing in
spores, and can include:
•

Cough

•

Fever

•

Chest pain

•

Headache

•

Muscle aches

•

Rash on upper trunk or extremities

•

Joint pain in the knees or ankles

•

Fatigue

Symptoms of Valley Fever can be mistaken for other diseases such as the flu (influenza)
and TB (tuberculosis), so it is important for employees to obtain medical care for an
accurate diagnosis and possible treatment.
While there is no vaccine to prevent Valley Fever, the following steps are important to
take in order to limit risk:
•

Determine if the worksite is in an endemic area. Contact the local health
department for more information about the risk in the county GEI is performing
work that may disturb soils.

•

Prepare work plans and work practices that reduce employee’s exposure, which
may include:
o

Provide air conditioned cabs for vehicles that generate heavy dust and
make sure employees keep windows and vents closed.

o

Suspend work during heavy winds.

•

When exposure to dust is unavoidable, provide National Institute for
Occupational Safety and Health (NIOSH)-approved respiratory protection with
particulate filters rated as N95, N99, N100, P100, or High Efficiency Particulate
Air (HEPA). Employers must develop and implement a respiratory protection
program in accordance with California’s Occupational Safety and Health
Administration (Cal/OSHA’s) Respiratory Protection standard (8 CCR 5144).

•

Take measures to reduce transporting spores off site, such as:
o

Clean tools, equipment, PPE and vehicles before transporting off site.

o

If employee’s clothing is likely to be heavily contaminated with dust,
provide coveralls and change rooms, and showers where possible.
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Limitations

Follow safety procedures as defined in the site-specific HASP. Appropriate PPE must be
worn correctly to provide the intended level of protection.

1.4

References

http://www.cdc.gov/ncidod/dvbid/westnile/index.htm
http://www.cdc.gov/ncidod/dvbid/westnile/qa/insect_repellent.htm
http://www.epa.gov/pesticides/health/mosquitoes/insectrp.htm
http://www.cdc.gov/niosh/topics/lyme/
Protecting Yourself From Ticks and Mosquitoes, NIOSH Fast Facts, Publication No.
2010-119
http://npic.orst.edu/pest/mosquito/ptc.html

1.5

Attachments

None

1.6

Contact

GEI Corporate Health & Safety Officer
GEI East – North Regional Health & Safety Officer
GEI East – South Regional Health & Safety Officer
GEI Central Regional Health & Safety Officer
GEI West Regional Region Health & Safety Officer

12 of 12

SOP No. HS-001

GEI CONSULTANTS, INC.

SOP No. HS-002
Revision No. 4
Revised Date: May 2014

STANDARD OPERATING PROCEDURES

SOP No. HS-002 Infectious Materials and Bloodborne Pathogens Exposure Control
Plan

1.1

Objective

GEI personnel may come in contact with potentially infectious agents when performing first aid
or cardiopulmonary resuscitation (CPR). Employees may also come into contact with these
materials when working at certain contaminated sites (i.e., urban sites, discarded contaminated
needles or sewer outfall exposures). This standard operating procedure (SOP) has been
developed to minimize the potential for exposure to employees who may contact, directly or
indirectly, infectious agents.

1.2

General

This SOP is intended for use by employees engaged in work with the potential for contact with
infection materials and bloodborne pathogens. The site-specific health and safety plan (HASP)
should include a hazard assessment for the project that identifies the potential for encounters
with infectious materials or bloodborne pathogens and the control methods to be implemented by
GEI employees. These hazards should be reviewed in the project safety briefing and documented
on the Project Safety Briefing form, found on the Health and Safety page of the GEI intranet.
•

1.3

Universal Precautions (i.e., treat all potentially infectious materials as if it were
infected) will be used by GEI employees.

Exposure Control Plan

1.3.1 Standard Procedures
Sampling of potentially infectious materials will be performed in a manner that minimizes the
potential for creating splashes, droplets, or aerosols. Mechanical pipetting devices will be used
for manipulating sanitary sewer effluent. Mouth pipetting is prohibited.
The use of glassware or equipment with sharp or pointed edges will be kept at a minimum to
reduce the potential of injury that would create a direct route of entry into the body for infectious
materials.
Minor cuts, scratches, or other breaks in the skin barrier will be covered prior to the handling of
infectious materials. Employees experiencing exudative lesions or weeping dermatitis will
refrain from direct contact with infectious materials.
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Eating, drinking, smoking, or application of cosmetics is not permitted in areas where potentially
infectious materials are handled or sampled.
Employees will wash and disinfect their hands, face, or other potentially contaminated skin
surfaces upon completing the handling of infectious or potentially infectious agents or after
rendering first aid.
1.3.2 Personal Protective Equipment
Personal Protective Equipment (PPE) will be worn to reduce the potential of exposures to
splashes or aerosols. At a minimum, this equipment will include safety glasses and appropriate
gloves, but may also require the use of face, respiratory, foot, and full-body protection. Refer to
the site-specific Health and Safety Plan for specific PPE requirements.
Gloves used in the handling or sampling of infectious materials will be appropriately disposed of
and not reused.
1.3.3 Medical Monitoring
Medical monitoring is required for an employee when a potential workplace exposure has
occurred. The employee must notify the Corporate Health and Safety Officer (CHSO) and
Human Resources regarding the potential exposure as soon as possible. For infectious agents in
which a medically accepted vaccination has been developed (e.g., hepatitis B virus [HBV])
potentially exposed employees will be given the option to receive an inoculation at no cost.
Employees who have been exposed will be given the option to receive a confidential medical
evaluation at no cost. Required records for exposed employees will be kept confidential.
1.3.4 Training
Employees with a reasonable risk for exposure must attend Bloodborne Pathogen training
covering the following topics:
•
•
•
•
•
•
•
•
•

An explanation of the Occupational Health and Safety Administration (OSHA)
bloodborne pathogen standard.
A general explanation of bloodborne diseases.
An explanation of the modes of transmission of bloodborne diseases.
An explanation of the GEI’s Bloodborne Pathogen SOP and exposure control plan.
Appropriate methods for recognizing tasks that involve potential exposure.
An explanation of the use and limitations of methods to prevent exposure.
Proper types, use, handling, decontamination, and disposal of PPE.
The availability of HBV vaccines and the procedures for obtaining a vaccination.
Appropriate actions to take during an emergency involving bloodborne pathogens.
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•

Post-exposure procedures.
• An explanation of required signs and labels.

1.4

Limitations

Follow safety procedures as defined in the site-specific HASP. Appropriate PPE must be worn
correctly to provide the intended level of protection.

1.5

Reference

OSHA 29 CFR 1910.1030 - Bloodborne Pathogens.

1.6

Attachments

1.7

Contact

GEI Corporate Health & Safety Officer
GEI East – North Regional Health & Safety Officer
GEI East – South Regional Health & Safety Officer
GEI Central Regional Health & Safety Officer
GEI West Regional Region Health & Safety Officer
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SOP NO. HS-003 Container Management

1.1

Objective

This standard operating procedure (SOP) has been developed to minimize the potential
for injuries to GEI employees performing container and drum handling and sampling,
through proper use of engineering and administrative controls, personal protective
equipment (PPE), and education.

1.2

General

This SOP is intended for use by employees engaged in work with the management of
containers that may contain hazardous substances or contaminated media. The sitespecific health and safety plan (HASP) should include a hazard assessment and control
methods to be implemented by GEI employees. These hazards should be reviewed in the
project safety briefing and documented on the Project Safety Briefing form, found on the
Health and Safety page of the GEI intranet.
Hazardous substances and contaminated media will be handled, transported, labeled, and
disposed of in accordance with this paragraph. Drums and containers will meet the
appropriate United States Department of Transportation (DOT), Occupational Safety and
Health Administration (OSHA), and Environmental Protection Agency (EPA) regulations
for the wastes that they contain.
Site operations will be organized to minimize the amount of drum or container
movement. Prior to movement of drums or containers, employees exposed to the transfer
operation will be notified of the potential hazards associated with the contents of the
drums or containers. Unlabeled drums and containers will be considered to contain
hazardous substances and handled accordingly until the contents are positively identified
and labeled.
DOT specified salvage drums or containers and suitable quantities of proper absorbent
will be kept available and used in areas where spills, leaks, or ruptures may occur. Where
spills may occur, a spill containment program, which may be part of the HASP, will be
implemented to contain and isolate the entire volume of the hazardous substance being
transferred.
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The following procedures will be followed in areas where drums or containers are being
opened:
•

Employees not actually involved in opening drums or containers will be kept a
safe distance from the drums or containers being opened.

•

If employees must work near or adjacent to drums or containers being opened, a
suitable shield that does not interfere with the work operation will be placed
between the employee and the drums or containers being opened to protect the
employee in case of accidental release.

•

GEI employees will not handle or attempt to open bulging containers. Employees
will not stand upon or work from drums or containers. GEI will contract with a
hazardous waste company to handle, manage, and dispose of a bulging drum.

1.4

Material Handling Equipment

Material handling equipment, such as drum dollies, used to transfer drums and containers
will be selected, positioned, and operated to minimize sources of ignition.

1.5

Radioactive Wastes

GEI does not routinely handle or manage radioactive waste. If required to do so for a
project, procedures will be approved by the Corporate Health and Safety Officer (CHSO)
and Regional Health and Safety Officer (RHSO).

1.6

Shock-Sensitive Wastes

GEI employees will not handle shock-sensitive waste. Shock-sensitive waste or
chemicals may explode with friction, movement or heat. Some chemicals are shocksensitive by nature-, others become shock-sensitive through drying, decomposition, or
slow reactions with oxygen, nitrogen, or the container. Some chemicals that are, or can,
become shock-sensitive will have that hazard noted in the safety data sheet (SDS).
•

1.7

Drums and containers containing packaged laboratory wastes will be considered
to contain shock-sensitive or explosive materials until they have been
characterized. Caution: Shipping of shock-sensitive wastes may be prohibited
under U.S. Department of Transportation regulations. Shippers will refer to 49
CFR 173.21 and 173.50.

Laboratory Waste Packs

GEI employees will not handle or open laboratory waste packs.
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Sampling of Drum and Container Contents

Sampling of containers and drums will be done in accordance with a site-specific
sampling plan that will be developed in conjunction with a site-specific HASP.

1.9

Staging Areas

Drums and containers will be identified and classified prior to packaging for shipment.
Drum or container staging areas will be kept to a minimum number as approved by the
client to safely identify and classify materials and prepare them for transport. Staging
areas will be provided with adequate access and egress routes. Bulking of hazardous
wastes will be permitted only after a thorough characterization of the materials has been
completed and approved by the Client. GEI employees will not sign manifests unless a
written authorization agreement is in place with the Client.

1.10 Tank and Vault Procedures
GEI employees do not routinely sample vaults and tanks. Entry procedures will be
coordinated and approved by the CHSO and RHSO.

1.11 Limitations
Follow safety procedures as defined in the site-specific HASP. Appropriate PPE must be
worn correctly to provide the intended level of protection.

1.12 References
OSHA 1910.120 Hazardous Waste Operations and Emergency Response (j) Handling of
Drums and Containers.

1.13 Attachments
None

1.14 Contact
GEI Corporate Health & Safety Officer
GEI East – North Regional Health & Safety Officer
GEI East – South Regional Health & Safety Officer
GEI Central Regional Health & Safety Officer
GEI West Regional Region Health & Safety Officer
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STANDARD OPERATING PROCEDURE
HS-004 Driver Safety

1.1

Objective

GEI has implemented a Safe Driving Program to encourage safe driving habits and
promote the ongoing safety of our staff and the communities where we work. For more
information, refer to the Operation of Vehicles section of GEI’s Employee Handbook.
This standard operating procedure (SOP) provides requirements and recommendations to
minimize the potential risks while operating or riding in a motor vehicle.

1.2

General

GEI employees will adhere to the following requirements when operating a vehicle while
conducting business on behalf of GEI. These requirements apply to GEI owned, rental,
and personal vehicles used to conduct GEI business:
•
•
•
•
•
•

•

Employees must maintain a valid and current driver’s license.
Employees using a personal vehicle for work-related travel must have proper
insurance coverage that meets the requirements in the state in which they reside.
Employees must wear their safety belt while in a moving vehicle.
Vehicle accidents will be reported in accordance with GEI’s accident reporting
procedures. .
Vehicles will be properly maintained and safely operated (refer to GEI’s Fleet
Maintenance Program).
Employees will follow safe driving behaviors, which include limiting distractions
such as manipulating radios or other equipment that may cause a distraction.
Employees should not exceed the posted speed limit and should maintain a safe
distance between other vehicles.
When parking a vehicle at a job site, the employee should position the vehicle in a
manner to reduce or eliminate the need to operate the vehicle in reverse. A safety
cone should be placed at the rear of the vehicle after parking the vehicle and be
removed prior to moving the vehicle. This procedure makes the employee aware
of other vehicles, equipment, and structures within the backup radius of the
vehicle.

When driving a rental vehicle or GEI vehicle that you are unfamiliar with orient yourself
to the vehicle by:
•
•

Walking around the vehicle to observe the condition of the vehicle and hazards
that could be within the travel path.
Becoming familiar with the size of the vehicle.
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Adjusting mirrors (rear and side).
Becoming familiar with dashboard, center console, and steering controls.
Locating the turn signals, windshield wipers, lights, emergency flashers, and the
heating, air conditioning, and defrost controls.

Driving Defensively

Driving defensively means not only taking responsibility for yourself and your actions
but also keeping an eye on "the other guy." Good defensive drivers may be able to
anticipate what the other driver will do next. GEI recommends the following guidelines
to help reduce your risks on the road.
Do not start the vehicle until each passenger and their belongings are secured in the
vehicle.
•
•
•
•
•
•
•
•
•
•

1.4

Remember that driving above or below the speed limit can increase the likelihood
of a collision.
If you notice that a car is straddling the center line, weaving, making wide turns,
stopping abruptly or responding slowly to traffic signals, the driver may be
impaired or using a cellular telephone.
Avoid an impaired driver by turning right at the nearest corner or exiting at the
nearest exit. If it appears that an oncoming car is crossing into your lane, pull over
to the roadside, sound the horn and flash your lights.
Notify the police if you observe motorist who is driving suspiciously.
Follow the rules of the road. Do not contest the "right of way" or try to race
another car during a merge. Be respectful of other motorists.
Allow large vehicles, including tractor trailers, extra breaking distance, turning
radius, and avoid traveling in their blind spots.
Do not follow too closely. GEI employees should use a "three-second following
distance" or a "three-second plus following distance."
While driving be cautious, aware, and responsible.
Use extra caution and reduce speed in construction areas and school zones.
Be aware of pedestrians, bicyclists, and motorcyclists.

Cellular Phone Use and Other Distractions

Refer to the Human Resources policy on use of cellular telephones while operating a
vehicle on company business.

1.5

Drugs and Alcohol

The use of illegal drugs or alcohol is prohibited when driving a vehicle on GEI business.
Be aware of the side effects of prescription and over-the-counter medications which can
impair an employee’s ability to drive.
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Adverse Driving Conditions

1.6.1 Driving at Night
Vision maybe limited at night due to impairment of the driver’s depth perception, color
recognition, and peripheral vision. Another factor adding danger to night or early
morning driving is fatigue. Drowsiness makes driving more difficult by dulling
concentration and slowing reaction time.
Effective measures to minimize these hazards by preparing your car and following
guidelines:
•
•
•
•

•
•
•

Have your headlights properly aimed. Misaimed headlights blind other drivers
and reduce your ability to see the road.
Alcohol severely impairs your driving ability and acts as a depressant.
Avoid smoking when you drive. Smoke's nicotine and carbon monoxide hamper
night vision.
Lights will not help the driver see better in early twilight, but they will make it
easier for other drivers to see you. Do not overdrive your headlights. You should
be able to stop inside the illuminated area. If you do not, you create a blind crash
area in front of your vehicle.
If an oncoming vehicle does not lower beams from high to low, avoid glare by
watching the right edge of the road and using it as a steering guide.
Make frequent stops for light snacks and exercise. If you are too tired to drive,
stop in a safe area and get some rest.
Observe driving safety as soon as the sun goes down. Twilight is one of the most
difficult times to drive, because your eyes are constantly changing to adapt to the
growing darkness.

1.6.2 Snow/Freezing Conditions
When snow and ice are present, be prepared by following these winter driving safety tips.
1.6.2.1

•
•
•
•
•
•

Prepare the Vehicle Before a Snowstorm

Check under the hood and take a look at the vehicles cooling system. Make sure
the vehicle contains adequate antifreeze and the hoses are in good condition.
Test heaters and defrosters ahead of time to make sure they are in good working
condition.
Test your windshield wipers and check the condition of your wiper blades. If
wipers leave streaks on your windshields, replace the blades.
It is recommended that a windshield washer/antifreeze solution is used during
winter conditions.
Check your lights and periodically clear them of snow and dirt.
Car batteries need extra power in cold conditions. Make sure the battery’s
terminals are clean and cables are secure.
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Keep your gas tank at least half full in the winter to help avoid gas line freeze up.
Driving During and After a Snowstorm

Wear sunglasses to aid in limiting reflection from snow.
Be aware of blind spots created by snow banks.
Be extra cautious of pedestrians and other vehicles in intersections.
Allow extra time for braking and increase the distance between you and the car
ahead of you.
Reduce your speed and do not exceed the posted limit.
If you start to lose traction take your foot off the gas and gradually reduce your
speed. Accelerate slowly once you feel traction is regained.
If you start to skid, steer in the direction of the skid. Remember, steering can be
more important than braking on slippery roads.

1.6.3 Driving In the Rain
To prevent losing control of your car on wet pavement, take these preventive measures.
•
•
•
•

Prevent skids by driving slowly and carefully, especially on curves.
Steer and brake with a light touch.
When you need to stop or slow, do not brake hard or lock the wheels.
Maintain mild pressure on the brake pedal.

If you skid, ease your foot off the gas, and carefully steer in the direction you want the
front of the car to go. For cars without anti-lock brakes, avoid using your brakes. This
procedure, known as "steering into the skid," will bring the back end of the car in line
with the front. If your car has anti-lock brake systems (ABS), brake firmly as you "steer
into the skid."
Hydroplaning happens when the water in front of your tires builds up faster than your
car's weight can push it out of the way. The water pressure causes your car to lose contact
with the road surface and slide on a thin layer of water between your tires and the road.
At this point, your car can be completely out of contact with the road, and you are in
danger of skidding or drifting out of your lane, or even off the road.
To avoid hydroplaning, keep the tires properly inflated and maintain good tread on the
tires. If tires need to be replaced on a company vehicle, notify the branch manager or
their designee. Slow down when roads are wet, and stay away from puddles. Try to drive
in the tire tracks left by the cars in front of you. If you begin to hydroplane, do not brake
or turn suddenly. This could throw your car into a skid. Ease your foot off the gas until
the car slows and you can feel the road again. If you need to brake, do it gently with light
pumping actions. If your car has ABS, then brake normally; the car's computer will
mimic a pumping action, when necessary.
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If weather conditions worsen to the point where the driver is not comfortable driving, pull
the vehicle over to a safe location until conditions improve. Do not drive during severe
weather conditions. Do not attempt to drive on roads with standing water or that have
been flooded. Find an alternate route if these conditions exist.
1.6.4 Off Road
If operation of a vehicle is required off publicly or privately maintained roads or in
situations where four-wheel-drive vehicles are required, the appropriate vehicle for the
situation will be used.

1.7

Driver Training

GEI employees are required to complete driver safety training every 3 years. Employees
will complete the examination at the end of each module and forward the training
certificate to Human Resources.

1.8

Limitations

Follow safety procedures as defined in the site-specific HASP.

1.9

References

National Safety Council
Oklahoma Safety Council
GEI Consultants, Inc. Employee Handbook

1.10 Attachments
1.11 Contact
GEI Corporate Health & Safety Officer
GEI East – North Regional Health & Safety Officer
GEI East – South Regional Health & Safety Officer
GEI Central Regional Health & Safety Officer
GEI West Regional Region Health & Safety Officer
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STANDARD OPERATING PROCEDURES
SOP No. HS-006 Excavations and Trenches

1.1

Objective

GEI employees may be involved with projects that include some type of excavation and
trenching as part of the work activities. The following guidelines will be followed when
excavations or trenches are present on GEI projects.

1.2

General

This standard operating procedure (SOP) is intended for use by employees engaged in
work on project sites that include trenching and/or excavation operations. The sitespecific health and safety plan (HASP) should include a hazard assessment for the project
that identifies the potential for trenching and excavation hazards and the control methods
to be implemented by GEI employees. These hazards should be reviewed in the project
safety briefing and documented on the Project Safety Briefing form, found on the Health
and Safety page of the GEI intranet.
Hazards associated with excavations and trenches can include collapse, falls, falling
objects, hazardous atmospheres, and incidents involving mobile equipment.
GEI employees will not enter trenches or excavations that do not comply with OSHA 29
CFR 1926.650. If a project requires GEI employees to enter a trench or excavation, the
trench or excavation should meet the following requirements:
•
The excavation must be inspected daily by a competent person to identify
potential hazards associated with the excavation. GEI generally does not act as the
competent person.
•
A protective system should be in place for trenches or excavations greater
than 5- feet in depth.
•
Employees will be protected from vehicular traffic by the use of barricades,
cones and tape or other physical barriers.
•
The protective system should be designed based on soil type, depth of
excavation, water level, loads adjacent to the excavation, changes in weather
conditions, or other operations in the area. Protective systems can include sloping
or benching of the sidewalls, shoring the sidewalls using an approved support
system, or shielding workers with a trench box or other similar type of support.
•
If the excavation is greater than 20-feet in depth, the protection system
requires a design by a registered professional engineer or based on tabulated data
prepared and/or approved by a registered professional engineer.
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•
Excavations and trenches greater than four feet in depth require a safe access
and egress including ladders, steps, or ramps. These points of access and egress
are to be no greater than 25 feet of lateral travel in any direction.
•

Where oxygen deficiency (atmospheres containing less than 20.7 percent
oxygen) or a hazardous atmosphere exists or could reasonably be expected to
exist, such as in excavations in landfill areas or excavations in areas where
hazardous substances are stored nearby, the atmospheres in the excavation shall
be tested before employees enter excavations greater than four feet in depth.
When GEI is subcontracting the excavation activities:
•
Care should be taken not to create new hazards like narrow walkways along
edges of an excavation.
•
Heavy equipment should not be parked or working at the edge of the
excavation.
•
Spoils should not be stockpiled within 2 feet of the trench edges.
•
Confirm with subcontractor that underground utilities have been located
before any excavation or trenching activities begin (refer to SOP HS-014 Utility
Mark-out).
•
When required guardrails will be installed for crossings and walkways to
provide fall protection.
•
Confirm with the subcontractor that the excavation or trench has been tested
for hazardous atmospheres before entering.
•
Confirm with the subcontractor that the excavation or trench has been
inspected by a competent person before each work shift and after any type of
precipitation. Water should be directed away from the excavation or trench
whenever possible. If hazards are identified during this inspection, verify that the
hazards are controlled prior to entering the trench or excavation.
•
GEI employees will not work under raised or suspended loads.

In circumstances where GEI employees are working on sites where a contractual
agreement with the excavation contractor does not exist and we cannot confirm the
above stated conditions, entry into trenches or excavations should not be conducted.

1.3

Soil Classifications

The soil classification system means a method of categorizing soil and rock deposits in a
hierarchy of Stable Rock, Type A, Type B, and Type C, in decreasing order of stability.

2 of 9

SOP No. HS-006

GEI CONSULTANTS, INC.

SOP No. HS-006
Revision No. 4
Revised Date: May 2014

1) Stable rock means natural solid mineral matter that can be excavated with vertical
sides and remain intact while exposed.
2. Type A means cohesive soils with an unconfined, compressive strength of 1.5 ton per
square foot (tsf) (144 kPa) or greater. Examples of cohesive soils are: clay, silty clay,
sandy clay, clay loam and, in some cases, silty clay loam and sandy clay loam. Cemented
soils such as caliche and hardpan are also considered Type A. However, no soil is Type A
if:
a) The soil is fissured; or
b) The soil is subject to vibration from heavy traffic, pile driving, or similar
effects; or
c) The soil has been previously disturbed; or
d) The soil is part of a sloped, layered system where the layers dip into the
excavation on a slope of four horizontal to one vertical (4H:1V) or greater; or
e) The material is subject to other factors that would require it to be classified as a
less stable material.
3) Type B means:
a) Cohesive soil with an unconfined compressive strength greater than 0.5 tsf (48
kPa) but less than 1.5 tsf (144 kPa); or
b) Granular cohesionless soils including: angular gravel (similar to crushed rock),
silt, silt loam, sandy loam and, in some cases, silty clay loam and sandy clay
loam.
c) Previously disturbed soils except those which would otherwise be classed as
Type C soil.
d) Soil that meets the unconfined compressive strength or cementation
requirements for Type A, but is fissured or subject to vibration; or
e) Dry rock that is not stable; or
f) Material that is part of a sloped, layered system where the layers dip into the
excavation on a slope less steep than four horizontal to one vertical (4H:1V), but
only if the material would otherwise be classified as Type B.
4) Type C means:
a) Cohesive soil with an unconfined compressive strength of 0.5 tsf (48 kPa) or
less; or
b) Granular soils including gravel, sand, and loamy sand; or
c) Submerged soil or soil from which water is freely seeping; or
d) Submerged rock that is not stable, or
e) Material in a sloped, layered system where the layers dip into the excavation or
a slope of four horizontal to one vertical (4H:1V) or steeper.
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Where soils are configured in layers, i.e., where a layered geologic structure exists, the
soil must be classified on the basis of the soil classification of the weakest soil layer.
Each layer may be classified individually if a more stable layer lies below a less stable
layer, i.e., where a Type C soil rests on top of stable rock.

1.4

GEI Requirements for the Excavation/Trenches Competent
Person

Although GEI does not normally act as the competent person for excavations and
trenches this person should have and be able to demonstrate the following:
• Training, experience, and knowledge of:
- soil analysis;
- use of protective systems; and
- requirements of 29 CFR Part 1926 Subpart P.
• Ability to detect:
- conditions that could result in cave-ins;
- failures in protective systems;
- hazardous atmospheres; and
- other hazards including those associated with confined spaces.
• Authority to take prompt corrective measures to eliminate existing and predictable
hazards and to stop work when required.

1.5

Test Equipment And Methods For Evaluating Soil Type

Many kinds of equipment and methods are used to determine the type of soil prevailing
in an area, as described below.
A. Pocket Penetrometer. Penetrometers are direct-reading, spring-operated instruments
used to determine the unconfined compressive strength of saturated cohesive soils.
Once pushed into the soil, an indicator sleeve displays the reading. The instrument is
calibrated in either tons per square foot (tsf) or kilograms per square centimeter (kPa).
However, Penetrometers have error rates in the range of ± 20-40%.
1. Shearvane (Torvane). To determine the unconfined compressive strength of
the soil with a shearvane, the blades of the vane are pressed into a level
section of undisturbed soil, and the torsional knob is slowly turned until soil
failure occurs. The direct instrument reading must be multiplied by 2 to
provide results in tons per square foot (tsf) or kilograms per square centimeter
(kPa).
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2. Thumb Penetration Test. The thumb penetration procedure involves an attempt
to press the thumb firmly into the soil in question. If the thumb makes an
indentation in the soil only with great difficulty, the soil is probably Type A. If
the thumb penetrates no further than the length of the thumb nail, it is probably
Type B soil, and if the thumb penetrates the full length of the thumb, it is Type C
soil. The thumb test is subjective and is therefore the least accurate of the three
methods.
3. Dry Strength Test. Dry soil that crumbles freely or with moderate pressure into
individual grains is granular. Dry soil that falls into clumps that subsequently
break into smaller clumps (and the smaller clumps can be broken only with
difficulty) is probably clay in combination with gravel, sand, or silt. If the soil
breaks into clumps that do not break into smaller clumps (and the soil can be
broken only with difficulty), the soil is considered unfissured unless there is
visual indication of fissuring.
B. Plasticity or Wet Thread Test. This test is conducted by molding a moist sample of the
soil into a ball and attempting to roll it into a thin thread approximately 1/8 inch (3 mm)
in diameter (thick) by 2 inches (50 mm) in length. The soil sample is held by one end. If
the sample does not break or tear, the soil is considered cohesive.
C. Visual Test. A visual test is a qualitative evaluation of conditions around the site. In a
visual test, the entire excavation site is observed, including the soil adjacent to the site
and the soil being excavated. If the soil remains in clumps, it is cohesive; if it appears to
be coarse-grained sand or gravel, it is considered granular. The evaluator also checks for
any signs of vibration.
During a visual test, the evaluator should check for crack-line openings along the failure
zone that would indicate tension cracks, look for existing utilities that indicate that the
soil has previously been disturbed, and observe the open side of the excavation for
indications of layered geologic structuring.
The evaluator should also look for signs of bulging, boiling, or sluffing, as well as for
signs of surface water seeping from the sides of the excavation or from the water table. If
there is standing water in the cut, the evaluator should check for "quick" conditions. In
addition, the area adjacent to the excavation should be checked for signs of foundations
or other intrusions into the failure zone, and the evaluator should check for surcharging
and the spoil distance from the edge of the excavation.

1.6

Shoring Types
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Shoring is the provision of a support system for trench faces used to prevent movement
of soil, underground utilities, roadways, and foundations. Shoring or shielding is used
when the location or depth of the cut makes sloping back to the maximum allowable
slope impractical. Shoring systems consist of posts, wales, struts, and sheeting. There are
two basic types of shoring, timber and aluminum hydraulic.
Hydraulic shoring can be a prefabricated strut and/or wale system manufactured of
aluminum or steel. Hydraulic shoring provides a critical safety advantage over timber
shoring because workers do not have to enter the trench to install or remove hydraulic
shoring. Other advantages of most hydraulic systems are that they:
• Are light enough to be installed by one worker;
• Are gauge-regulated to ensure even distribution of pressure along the trench line;
• Can have their trench faces "preloaded" to use the soil's natural cohesion to
prevent movement; and
• Can be adapted easily to various trench depths and widths.

All shoring should be installed from the top down and removed from the bottom up.
Hydraulic shoring should be checked at least once per shift for leaking hoses and/or
cylinders, broken connections, cracked nipples, bent bases, and any other damaged or
defective parts.
Pneumatic Shoring works in a manner similar to hydraulic shoring. The primary
difference is that pneumatic shoring uses air pressure in place of hydraulic pressure. A
disadvantage to the use of pneumatic shoring is that an air compressor must be on site.
•
Screw jack systems differ from hydraulic and pneumatic systems in that the
struts of a screw jack system must be adjusted manually. This creates a hazard
because the worker is required to be in the trench in order to adjust the strut. In
addition, uniform "preloading" cannot be achieved with screw jacks, and their
weight creates handling difficulties.
•
Single-Cylinder Hydraulic Shores. Shores of this type are generally used in a
water system, as an assist to timber shoring systems, and in shallow trenches
where face stability is required.
•
Underpinning. This process involves stabilizing adjacent structures,
foundations, and other intrusions that may have an impact on the excavation. As
the term indicates, underpinning is a procedure in which the foundation is
physically reinforced. Underpinning should be conducted only under the direction
and with the approval of a registered professional engineer.
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Shielding Types

Trench Boxes are different from shoring because, instead of shoring up or otherwise
supporting the trench face, they are intended primarily to protect workers from cave-ins
and similar incidents. The excavated area between the outside of the trench box and the
face of the trench should be as small as possible. The space between the trench boxes and
the excavation side are backfilled to prevent lateral movement of the box. Shields may
not be subjected to loads exceeding those which the system was designed to withstand.
Trench boxes are generally used in open areas, but they also may be used in combination
with sloping and benching. The box should extend at least 18 in (0.45 m) above the
surrounding area if there is sloping toward excavation. This can be accomplished by
providing a benched area adjacent to the box.
Earth excavation to a depth of 2 ft (0.61 m) below the shield is permitted, but only if the
shield is designed to resist the forces calculated for the full depth of the trench and there
are no indications while the trench is open of possible loss of soil from behind or below
the bottom of the support system. Conditions of this type require observation on the
effects of bulging, heaving, and boiling as well as surcharging, vibration, adjacent
structures, etc., on excavating below the bottom of a shield. Careful visual inspection of
the conditions mentioned above is the primary and most prudent approach to hazard
identification and control.

1.8

Sloping And Benching

Maximum allowable slopes for excavations less than 20 ft (6.09 m) based on soil type
and angle to the horizontal are as follows:
Soil type

height/Depth ratio

Slope angle

Stable Rock

Vertical

90°

Type A

¾:1

53°

Type B

1:1

45°

Type C

1½:1

34°

Type A (short-term)

½:1

63°

(For a maximum excavation depth of 12 ft)

•

There are two basic types of benching, simple and multiple. The type of soil determines
the horizontal to vertical ratio of the benched side.
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As a general rule, the bottom vertical height of the trench must not exceed 4 ft (1.2 m) for
the first bench. Subsequent benches may be up to a maximum of 5 ft (1.5 m) vertical in
Type A soil and 4 ft (1.2 m) in Type B soil to a total trench depth of 20 ft (6.0 m). All
subsequent benches must be below the maximum allowable slope for that soil type. For
Type B soil the trench excavation is permitted in cohesive soil only.

1.9

Spoil

Temporary spoil must be placed no closer than 2 ft (0.61 m) from the surface edge of the
excavation, measured from the nearest base of the spoil to the cut. This distance should
not be measured from the crown of the spoil deposit. This distance requirement ensures
that loose rock or soil from the temporary spoil will not fall on employees in the trench.
Spoil should be placed so that it channels rainwater and other run-off water away from
the excavation. Spoil should be placed so that it cannot accidentally run, slide, or fall
back into the excavation.

Permanent spoil should be placed at some distance from the excavation. Permanent spoil
is often created where underpasses are built or utilities are buried. The improper
placement of permanent spoil, i.e. insufficient distance from the working excavation, can
cause an excavation to be out of compliance with the horizontal-to-vertical ratio
requirement for a particular excavation. This can usually be determined through visual
observation. Permanent spoil can change undisturbed soil to disturbed soil and
dramatically alter slope requirements.

1.10 Limitations
Follow safety procedures as defined in the site-specific HASP. Appropriate PPE must be
worn correctly to provide the intended level of protection.
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Do not enter a trench or excavation without consulting with the project manager,
Corporate Health and Safety Officer (CHSO), or Regional Health and Safety Officer
(RHSO).
Some states, including Massachusetts, require a trench permit prior to trenching or
excavation activities. Verification of local requirements will be evaluated in the
planning stage.

1.11 References
OSHA 29 CFR 1926.650 – Subpart P; Excavations.
OSHA Construction eTool - http://www.osha.gov/SLTC/etools/construction/index.html
OSHA Technical Manual (OTM), Section V: Chapter 2 - Excavations: Hazard
Recognition In Trenching And Shoring

1.12 Attachments
None

1.13 Contact
GEI Corporate Health & Safety Officer
GEI East – North Regional Health & Safety Officer
GEI East – South Regional Health & Safety Officer
GEI Central Regional Health & Safety Officer
GEI West Regional Region Health & Safety Officer
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STANDARD OPERATING PROCEDURES
HS-007 General Safety Requirements

1.1

Objective

GEI is committed to providing its employees with a safe and healthy work environment.
To maintain a safe work environment, GEI has established general safety requirements to
promote safe work practices.

1.2

General Health and Safety Training

GEI requires employees to complete Health and Safety Training on an annual basis.
Project employees must have completed, at a minimum, GEI’s General 4-Hour Health
and Safety Training or when required, HAZWOPER training before beginning on-site
work activities. In addition, field staff must be current in First Aid and CPR Training.
Site-specific safety training will also be completed before beginning work on each project
site. Further Health and Safety training requirements can be found in Section 2 of the
GEI Health and Safety Manual.

1.3

Tailgate Meetings

Health and Safety tailgate meetings will be conducted by the GEI Project Manager or Site
Safety Officer (SSO), and be recorded in the GEI field book or on the GEI daily safety
briefing log. Employees on-site will sign the daily safety briefing log to indicate
attendance.

1.4

Health and Safety Plans

GEI projects must have a health and safety plan (HASP) before beginning site work. GEI
HASP templates are located on the Health and Safety page on the GEI intranet. Specific
requirements for HASPs are located in Section 7 of GEI’s Health and Safety Manual.
After the HASP has been completed, it must be sent to the Corporate Health and Safety
Officer (CHSO) and the Regional Health and Safety Officer (RHSO) for review. Project
employees must read the HASP and sign the signature page to document that they have
read, understood, and will comply with the requirements of the HASP. The site-specific
HASP must be kept on-site at all times.

1.5

Personal Protective Equipment

Project-specific personal protective equipment (PPE) will be identified in the HASP
based on the hazards present during work tasks. Required PPE must be worn on the
project site. More information regarding PPE is located in Section 6 of GEI’s Health and
Safety Manual.
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Fire Protection and Prevention

The work site should be kept clear of flammable materials and debris. GEI field
personnel should know where fire extinguishers are located, and be familiar in the use of
the extinguisher. Information on the correct use of a fire extinguisher is included in
GEI’s general health and safety training. Call 911(or other number identified in the
project HASP) in the event of a fire.

1.7

Accident/Incident Reporting

The following accident reporting procedures must be followed:
•

Seek medical attention.
• Notify your supervisor.
• Notify CHSO and Human Resources (HR) within two hours of the
accident/incident.
• Complete Accident Reporting Form (found on the Health and Safety page of
the GEI Intranet or on the GEI App) within 24 hours and send to the CHSO
and Human Resources. Refer to Section 8 of the GEI Health and Safety
Manual for more information.

1.8

Near Miss Reporting

GEI employees will complete a near-miss reporting form if a hazardous or unsafe
condition or near miss is observed. The near-miss reporting form is located on the Health
and Safety page of the GEI Intranet. Refer to Section 8 of the GEI Health and Safety
Manual for more information.

1.9

Housekeeping

Work areas, passages, and stairs will be kept clear of debris. Debris will be removed
from the project site at regular intervals.

1.10 Illumination
Project sites will be illuminated either with natural or artificial illumination, in
compliance with OSHA regulations.

1.11 Sanitation
Hand-washing is an essential form of protection from chemical and biological exposures
and illness. GEI employees should wash their hands after performing work tasks and
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regularly throughout the day. If soap and water are not available, hand sanitizers and/or
wipes should be used.

1.12 Machinery, Tools, Material, and Equipment
Machinery, tools, material, and equipment will be kept in good working condition and
will be inspected by a competent person. Unsafe equipment will be identified as unsafe
by tagging or locking the controls to render them inoperable. Arrangements will be made
to repair or dispose of damaged or unsafe equipment.

1.13 Vehicles
GEI’s motor vehicles will be maintained in accordance with the GEI fleet maintenance
program. Each GEI-owned vehicle will have a fire extinguisher and first aid kit.
Additional fire extinguishers and first aid kits are kept in each GEI office for use in
personal or rental vehicles.

1.14 Heavy Equipment
GEI employees will keep a line of sight between them and heavy equipment operators. If
a GEI employee needs to communicate with heavy equipment operators, they will use
hand signals or direct communication with the operator. GEI employees should not:
•
•
•

Operate or climb on heavy equipment
Approach heavy equipment while it is in operation.
Use cellular telephones when working near operating equipment.

For more information regarding heavy equipment, refer to GEI’s SOP HS-018 Heavy
Equipment.

1.15 Limitations
Follow safety procedures as defined in the site-specific HASP. Appropriate PPE must be
worn correctly to provide the intended level of protection.

1.16 Attachments
None

1.17 Contact
GEI Corporate Health & Safety Officer
GEI East – North Regional Health & Safety Officer
GEI East – South Regional Health & Safety Officer
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GEI Central Regional Health & Safety Officer
GEI West Regional Region Health & Safety Officer
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STANDARD OPERATING PROCEDURES

SOP NO. HS-009 Hazardous Substances Management

1.1

Objective

This Standard Operating Procedure (SOP) is intended to outline the steps GEI employees
will take to identify potential hazards associated with exposure to hazardous substances,
the risks associated with these hazards, and the proper controls to use to minimize
exposure. The site-specific health and safety plan (HASP) should include a hazard
assessment for the project that identifies the potential for encounters with biological
hazards and the control methods to be implemented by GEI employees. These hazards
should be reviewed in the project safety briefing and documented on the Project Safety
Briefing form, found on the Health and Safety page of the GEI intranet.

1.2

Hazard Identification

An initial identification of hazards should be done based on a review of available
documents including lists of chemicals used on site, analytical data from soil, surface
water, groundwater, air, spill history, site history, equipment on site, maps, photos, and a
preliminary survey.

1.3

Risk Identification

Once the presence and concentrations of specific hazardous substances and health
hazards have been established, the risks associated with these substances will be
identified. GEI employees and GEI subcontractors who will be working on the site will
be informed of risks that have been identified.
Risks to consider include, but are not limited to:
•
•
•
•
•

1.4

Potential exposures exceeding the permissible exposure limits and published
exposure levels.
Potential Immediately to Life and Health (IDLH) Concentrations.
Potential Skin Absorption and Irritation Sources.
Potential Eye Irritation Sources.
Potential hazardous atmospheres, including oxygen deficiency and fire and
explosion hazards.

Engineering Controls, Work Practices, and Personal
Protective Equipment for Employee Protection

Engineering controls, work practices, and personnel protective equipment (PPE) for
substances regulated in OSHA Subpart Z (Toxic and Hazardous Substances) will be
implemented in accordance with this section to protect employees from exposure to
hazardous substances and safety and health hazards.
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1.4.1 Engineering Controls, Work Practices, and Personal Protective
Equipment for Substances Regulated in Subparts G (Occupational
Health and Environment Control) and Subpart Z (Toxic and
Hazardous Substances)
Engineering controls and work practices will be instituted to reduce and maintain
employee exposure at or below the permissible exposure limits for substances regulated
by 29 CFR Part 1910.
Engineering controls that may be feasible include the use of pressurized cabs or control
booths on equipment, and/or the use of remotely operated material handling equipment.
Work practices may include removing non-essential employees from potential exposure
during opening of drums, wetting down dusty operations, and positioning employees
upwind of potential hazards.
If engineering controls and work practices are not feasible, or not required, a reasonable
combination of engineering controls, work practices, and PPE will be used to reduce and
maintain at or below the permissible exposure limits or dose limits for substances
regulated by 29 CFR Part 1910, Subpart Z.
GEI will not implement a schedule of employee rotation as a means of compliance with
permissible exposure limits or dose limits except when there is no other feasible way of
complying with the airborne or dermal dose limits for ionizing radiation.
The provisions of 29 CFR, subpart G, Occupational Health and Environment control, will
be followed.
1.4.2 Engineering Controls, Work Practices, and Personal Protective
Equipment for Substances Not Regulated in Subparts G and
Subparts Z
An appropriate combination of engineering controls, work practices, and personal
protective equipment will be used to reduce and maintain employee exposure to or below
published exposure levels for hazardous substances and health hazards not regulated by
29 CFR Part 1910, Subparts G and Subparts Z. GEI will use published literature and
Safety Data Sheet (SDS) as a guide in making the determination of what level of
protection is appropriate for hazardous substances and health hazards for which there is
no permissible exposure limit or published exposure limit.
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1.4.3 Decontamination Procedure
Decontamination procedure(s) will be developed, communicated to employees, and
implemented before employees or equipment enter areas on site where potential for
exposure to hazardous substances exists. Procedures will be developed to minimize
employee contact with hazardous substances or with equipment that has contacted
hazardous substances.
GEI employees leaving a contaminated area will be properly decontaminated;
contaminated clothing and equipment leaving a contaminated area will be properly
disposed of or decontaminated.
Decontamination procedures will be monitored by the site safety officer (SSO) to
determine their effectiveness. When such procedures are found to be ineffective, the site
safety officer will contact the CHSO and appropriate steps will be taken to correct
deficiencies.
1.4.3.1

Location

Decontamination will be performed in areas that will minimize the exposure to
employees, equipment, and the environment.
1.4.3.2

Equipment and Solvents

Equipment and solvents used for decontamination will be decontaminated or disposed of
properly.
1.4.3.3

Personal Protective Clothing and Equipment

Protective clothing and equipment will be decontaminated, cleaned, laundered,
maintained or replaced as needed to maintain their effectiveness.
Employees whose clothing comes in contact with hazardous substances will immediately
remove that clothing and rinse the exposed area with water. The clothing will be disposed
of or decontaminated before it is removed from the work zone.
1.4.3.4

Commercial Laundries or Cleaning Establishments

Commercial laundries or cleaning establishments that decontaminate protective clothing
or equipment will be informed of the potentially harmful effects of exposures to
hazardous substances.
1.4.3.5

Showers and Changing Rooms

Where the decontamination procedure indicates a need for regular showers and change
rooms outside of a contaminated area, they will be provided and meet the requirements of
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29 CFR 1910.141 (Sanitation). If temperature conditions prevent the effective use of
water, then other effective means for cleansing will be provided and used.

1.5

Limitations

None

1.6

Attachments

None

1.7

References

OSHA 1910.120 Hazardous Waste Operations and Emergency Response
OSHA 1910 Subpart G Occupational Health and Environment Control
OSHA 1910 Subpart Z Toxic and Hazardous Substances
OSHA 1910.141 General Environmental Controls - Sanitation

1.8

Contact

GEI Corporate Health & Safety Officer
GEI East – North Regional Health & Safety Officer
GEI East – South Regional Health & Safety Officer
GEI Central Regional Health & Safety Officer
GEI West Regional Region Health & Safety Officer
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STANDARD OPERATING PROCEDURES
SOP No. HS-010 Inclement Weather

1.1

Objective

Inclement weather can affect work activities and pose safety hazards to employees
working in these conditions. The following guidelines will be followed when weather
conditions become a safety concern.

1.2

General

This standard operating procedure (SOP) is intended for use by employees engaged in
work with the potential to be affected by inclement weather. The site-specific health and
safety plan (HASP) should include a hazard assessment for the project that identifies the
potential for encounters with biological hazards and the control methods to be
implemented by GEI employees. These hazards should be reviewed in the project safety
briefing and documented on the Project Safety Briefing form, found on the Health and
Safety page of the GEI intranet.
Employees should be aware of local weather conditions and monitor advisories issued by
the National Weather Service and other local reporting services. Depending on location
and season, storms are capable of producing heavy rain, floods, extreme temperatures,
high wind conditions, lighting, tornados, and/or snowfall.
1.2.1 Heavy Rain
If working or driving in a storm use extreme caution. When driving, turn your lights on
when the rainfall becomes heavy. Employees should be aware of the following:
•
•
•
•
•

Heavy rain decreases visibility, especially when driving.
Surfaces and tools become slippery.
If you are working in the rain and your clothes become wet there is a risk of
hypothermia when exposed to winds, even in warm temperatures.
If the storms are going to produce thunder and/or lightning, leave the work area
immediately and move to a safe area.
Use your best judgment to determine if the rainfall becomes too heavy to continue
working safely.
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1.2.2 Lightning
Lightning can strike as far as 10 miles from the area where it is raining. That's about the
distance you can hear thunder. If you can hear thunder, you are within striking
distance. Seek safe shelter immediately. This can be within a building or vehicle. Wait
30 minutes after the last clap of thunder or flash of lightning before going outside again.
1.2.3 Flooding
Flooding may occur as a result of heavy rain in a short period of time. Flooding can be
particularly acute in canyon areas where dry creek beds can turn into raging rivers from
rainfall in distant or higher elevation areas. Be aware of this and your surroundings and
move to a safe place if you begin to see signs that flooding may occur. Do not attempt to
drive through areas or streets that are flooded. Seek alternate routes. Be particularly
cautious at night when flooded areas are difficult to see. Urban flooding can stop traffic
and increase the potential for traffic accidents and becoming trapped in vehicles.
1.2.4 Extreme Temperatures
Work activities may take place in extreme heat or cold. Be prepared if these conditions
are anticipated. Have the appropriate personal protective equipment (PPE) available,
exercise proper fluid intake, and take breaks to prevent heat and cold stress. For more
information about these conditions see the heat stress and cold stress programs found in
GEI’s Health and Safety Manual.
1.2.5 High Wind and Tornados
Tropical storms are described as storms with sustained winds ranging from 39 to 73 miles
per hour (mph) and hurricanes produce sustained winds that exceed 74 mph. When
winds approach 40 mph (gale force winds) twigs begin to break off of trees and vehicles
will veer off of the road. When winds approach 40 mph or the GEI employee feels
unsafe based on the activities being performed, stop work and seek shelter as soon as
possible. Blowing or falling debris and overhanging limbs/signs can be a significant
hazard. If possible, avoid driving in these conditions; 70 percent of injuries during
hurricanes are a result of vehicle accidents. Note that tall or elevated equipment will
have manufacturer’s safe operating wind speeds defined that could be less than 40 mph.
The operator’s manual should be consulted prior to operation of the equipment.
A tornado is a violent, dangerous, rotating column of air that is in contact with both the
surface of the earth and a cumulonimbus cloud or, in rare cases, the base of a cumulus
cloud. The Fujita Scale is used to rate the intensity of a tornado by examining the damage
caused by the tornado after it has passed over a man-made structure. Based on the Fujita
Scale or F-Scale Numbers begin at F0: 40-72 mph and go to F6: 319-379 mph (F6 is
generally theoretical). Nearly three-fourths of tornados are on the weak F0-F1 scale with
just over two-thirds of deaths resulting from the violent F4-F5 tornados. If tornado wind
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speeds exceed the 40 mph, stop work and seek shelter immediately if a tornado is seen. If
a tornado siren is sounded move immediately to safety indoors and then move to a
windowless interior space, basement, stair well, or designated fall-out shelter. Windows
should not be opened before an oncoming tornado. If there is no shelter available, seat
belt yourself into your stationary vehicle or seek a depression or low spot on the land
surface.
1.2.6 Snowfall and Ice Conditions
Working in the winter months will result in activities taking place during periods of
snowfall or icy conditions. If you are working during or after snow has fallen, dress
appropriately for the conditions. Snow and ice can cause working surfaces to become
slippery. Clear snow and ice from work areas to prevent slip hazards. Use caution when
performing snow or ice removal activities to prevent injuries. Driving in snowy and icy
conditions is also hazardous. Reduce speed and use caution if you must drive in these
conditions.
If the weather conditions deteriorate and you do not feel safe working in these conditions,
stop work, move to a safe indoor location, and contact your Project Manager to let them
know the weather, work conditions, and your location.

1.3

Limitations

Follow safety procedures as defined in the site-specific HASP. Appropriate PPE must be
worn correctly to provide the intended level of protection. Protection extreme weather
conditions can best be accomplished if the conditions are anticipated. Monitor local
weather conditions prior to starting work.

1.4

References

Center for Disease Control and Prevention – Natural Disasters and Severe Weather
http://www.bt.cdc.gov/disasters/
National Lightning Safety Institute
NOAA, National Weather Service
Office of Climate, Water, and Weather Services

1.5

Attachment

None

1.6

Contact

GEI Corporate Health & Safety Officer
GEI East – North Regional Health & Safety Officer
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GEI East – South Regional Health & Safety Officer
GEI Central Regional Health & Safety Officer
GEI West Regional Region Health & Safety Officer
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STANDARD OPERATING PROCEDURES
SOP No. HS-012 Noise Exposures

1.1

Objective

Working in loud environments can cause hearing damage and loss if the proper
protection is not in place. The following procedures describe methods to mitigate
unhealthy noise levels and protect hearing.

1.2

General

This SOP is intended for use by employees engaged in work within loud environments.
The site-specific health and safety plan (HASP) should include a hazard assessment for
the project that identifies the potential for work in loud environments and the control
methods to be implemented by GEI employees. These hazards should be reviewed in the
project safety briefing and documented on the Project Safety Briefing form, found on the
Health and Safety page of the GEI intranet.
Prior to working on a project, an Activity Analysis or Job Hazard Analysis will be
performed by the Project Manager or their designee to evaluate the potential hazards and
identify steps to be taken to protect workers from hazards. If projects involve high levels
of noise from such sources as heavy equipment, power tools, pumps, generators, or other
noise source employees should take steps to remove the noise exposure. GEI has an
established Hearing Conservation Program located in the GEI Health and Safety Manual.
Hearing protection is required if noise levels in a work area are known to be above 85
decibels (dB), which can be measured with a noise meter. When decibel levels are not
known, hearing protection is required if you need to raise your voice to talk to someone
standing within a normal speaking distance from you.
The first option for employee protection from hazardous noise levels is to remove the
hazard by taking away the source of the noise or using engineering controls to reduce the
level. If this cannot be accomplished, the next control measure to be used is to remove
the employee from the source. This can be done by moving the work area to a quieter
location or distancing the employee from the noise source. For example, GEI employees
do not need to be standing next to an operating drill rig or other heavy equipment, by
distancing themselves from heavy equipment or other noise sources the need for hearing
protection can be eliminated. The final option for employee protection is personal
protective equipment (PPE). Disposable ear plugs are made available to GEI employees
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and are to be used when required. Additional means of hearing protection will be
provided, such as ear muffs, if the disposable ear plugs are not adequate.
Employees should be aware of surroundings such as moving equipment, traffic, and other
site hazards when wearing hearing protection.
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Proper Use of Hearing Protection
DISPOSABLE EAR PLUG FITTING INSTRUCTIONS

Before fitting any ear plugs, make sure your hands are clean.
Foam ear plugs are disposable and not intended for reuse.

Hold the ear plug between your thumb and forefinger. Roll and compress the entire ear plug to a
small, crease-free cylinder. While still rolling, use your other hand to reach over your head and
pull up and back on your outer ear. This straightens the ear canal, making way for a snug fit.

Insert the ear plug and hold for 20 to 30 seconds. This allows the ear plug to expand and fill your
ear canal.

Test the fit. In a noisy environment, and with earplugs inserted, cup both hands over your ears
and release. You should not notice a significant difference in the noise level. If the noise seems
to lessen when your hands are cupped over your ears, your ear plugs are not fitted properly.
Remove and refit following instructions.

Always remove ear plugs slowly, twisting them to break the seal. If you remove them too quickly,
you could damage your ear drum.
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REUSABLE EAR PLUG FITTING INSTRUCTIONS
Before fitting any ear plugs, make sure your hands are clean. Reach around your head and pull up and back on your
outer ear. This straightens out the ear canal, making way for a snug fit.
Reusable ear plugs should be inspected and cleaned often in soapy water. If they become hard, torn, or deformed they
should be replaced.

Hold the stem end of the ear plug and insert it well inside your ear canal until you feel it sealing
and the fit is comfortable.

Test the fit. In a noisy environment, and with ear plugs inserted, cup both hands over your ears
and release. You should not notice a significant difference in the noise level. If the noise seems
to lessen when your hands are cupped over your ears, your ear plugs are not fitted properly.
Remove and refit following instructions.

Always remove ear plugs slowly, twisting them to break the seal. If you remove them too quickly,
you could damage your ear drum.

1.4

Limitations

Follow safety procedures as defined in the site-specific HASP. Appropriate PPE must be
worn correctly to provide the intended level of protection.

1.5

References

OHSA 29 CFR 1910.95 – Occupational Noise Exposure
OHSA 29 CFR 1926.101 – Hearing Protection
Texas American Safety Company (TASCO)

1.6

Attachment

None
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Contact

GEI Corporate Health & Safety Officer
GEI East – North Regional Health & Safety Officer
GEI East – South Regional Health & Safety Officer
GEI Central Regional Health & Safety Officer
GEI West Regional Region Health & Safety Officer
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STANDARD OPERATING PROCEDURE
SOP HS-014 Utility Mark-out

1.1

Objective

This standard operating procedure (SOP) provides guidance for utility mark-out
procedures related to drilling, excavation, or other sub-surface or intrusive activities to
avoid injury to GEI employees or property damage. This SOP is applicable when GEI is
responsible for its operation or our subcontractor’s operation for utility mark-out.
Clients or local agencies may have additional requirements or procedures for the marking
of utilities. If local utility mark-out procedures differ from those described within this
SOP, applicable state or municipal regulations should be followed.

1.2

General
•

•

•
•

•

This SOP is intended for use by employees engaged in work with sub-surface
or intrusive activities. The site-specific health and safety plan (HASP) should
include a hazard assessment for the project that identifies the potential for
subsurface hazards and the control methods to be implemented by GEI
employees. These hazards should be reviewed in the project safety briefing and
documented on the Project Safety Briefing form, found on the Health and
Safety page of the GEI intranet.
The contractor or GEI employee visits the site and marks out each exploration
area with white paint, flags, or stakes. Mark-outs will be performed wearing
required PPE, including eye protection when using spray paint to perform the
mark-out.
Exploration locations should be marked out with sample identification
number(s) and type of sample (e.g., boring, test-pit, or monitoring well).
The contractor compiles information about the work areas on a request form
specified by the state utility mark-out program and provides this information to
the mark-out program call center with a phone call or electronic submittal.
Work area location maps can be sent to the utility mark-out program to clarify
locations.
The mark-out program customer service representative will provide a mark-out
ticket number and a list of utilities notified upon receipt of the request
information. This information will be recorded on the GEI documentation
form or in other project documents.
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•

If known, the contractor will also notify non-member utility operators (such as
apartment complexes, commercial complexes, railroads with communication
cables, etc.).
• Utility companies or their sub-contractors will only mark-out, or clear, utilities
under their responsibility. Generally, this means that they will only mark-out
utilities within the public right-of-way up to private property boundaries.
Information needed to determine the location of utilities on private properties
will be requested from the property owner. This may include available
property drawings or as-built figures. If this information is not available,
additional non-intrusive surveys of the property may be required by a private
utility locator to find underground utilities by using techniques, including
ground penetrating radar (GPR).
• American Public Works Association (APWA) Uniform Color Code For
Marking Underground Utility Lines are:
1.
2.
3.
4.
5.
6.
7.
8.
•

•

•

•
•

White – Proposed Excavation
Pink – Temporary Survey Markings
Red – Electric Power Lines, Cables, Conduit and Lighting Cables
Yellow – Gas, Oil, Steam, Petroleum, and Gaseous Material
Orange – Communications, Alarm, Signal Lines, Cables or Conduit
Blue – Water
Purple – Radioactive Materials
Green – Sanitary and Storm Sewers and Drain Lines

Before the intrusive work activities begin, the contractor will verify that each
utility company has completed a utility location for the work area or the
location has been cleared by a private locator and record this on the mark-out
request information sheet.
A visual survey of the project area will be done prior to the start of intrusive
activities. This visual inspection will be done to identify signs, manholes,
utility boxes, or other evidence of an underground utility is present and has
been considered.
The contractor can begin work on the scheduled work date and time if the
utility operators have responded, taking care to find and preserve markings that
have been made.
Completed clearance documentation will be located on the excavation site
during excavation activities and kept in project files.
When excavating near a buried utility, observe the approximate location
around that utility.
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•

If exposing a utility, proper support and protection must be provided so that the
utility will not be damaged.
• If the excavation work requires significant spans of the utility to be exposed, it
is the contractor’s responsibility to support them (to prevent sagging or
collapse) as needed. Contact the utility operator for support, guidance, or
assistance.
• When the excavation is complete, provide proper backfill for utilities that have
been exposed.
•

Take care not to damage the conduit or protective coating of a utility. If the
contractor damages this, leave the damaged utility exposed and immediately
call the utility owner.
• If a gas line is contacted, the contractor must notify police, fire, and emergency
personnel, and evacuate employees according to the site evacuation
procedures. No attempt should be made to tamper with or correct the damaged
utility.
• If the contractor/consultant needs to dig within the approximate location of a
combustible, hazardous fluid, or gas line (natural gas, propane or gasoline),
soft digging is required (hand digging, vacuum extraction) to a maximum
depth of five feet. The approximate location is defined as 24 inches on either
side of the designated center line of the utility if the diameter is not provided or
24 inches from each outside edge if the diameter is provided.

1.3

Limitations
•

Follow safety procedures as defined in the site-specific HASP. Appropriate
PPE must be worn correctly to provide the intended level of protection.
• Mark-out notification time usually does not include holidays. Make sure
holidays are considered and mark-out time is scheduled accordingly. Under no
circumstances are intrusive activities allowed to be performed prior to the
required mark-out.
• Do not use white paint if precipitation is eminent. Consider using stakes if
snow is predicted.

1.4

References

Reference the website for the “Call Before You Dig – 811” for the utility mark-out
agency for the state you working in prior to site work. If you have issues locating the
appropriate agency, contact the Health and Safety Committee for assistance.
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Attachment

Attachment A – Standard Utility Color Codes
Attachment B – GEI Utility Clearance Documentation Form

1.6

Contact

GEI Corporate Health & Safety Officer
GEI East – North Regional Health & Safety Officer
GEI East – South Regional Health & Safety Officer
GEI Central Regional Health & Safety Officer
GEI West Regional Region Health & Safety Officer
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Utility Clearance Documentation
Client:
Project:
Site:
Excavation/Drilling Location ID:
Excavator/Driller:
GEI PM:
GEI Field Team Leader:
Utility Drawings Reviewed:
Provided By:
Reviewed By:
Utility Clearance Call Date:
Utility Clearance Received back from (list utilities):
Completed By (Company):

Date:

GEI Staff Responsible for Oversight:
Metal Detector Survey (yes/no):
Drilling Location Cleared by:
Contractor:

Date:

GEI Staff Responsible for Oversight:
Private Location Clearance Required (yes/no):
Contractor:

Date:

Methods used for utility location (i.e. GPR, electronic pipe location)
GEI Staff Responsible for Oversight:
Hand clearing Performed:

Date:

Contractor:
GEI Staff Responsible for Oversight:
Notes:
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Based upon the best available information, appropriate utility clearance procedures were performed for the invasive work specified. If
client ordered/site specific deviations from existing GEI utility clearance procedures exist, they are approved by the client signature
below.

Client Signature (Optional):

Date:

GEI, Inc. Representative:

Date:
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STANDARD OPERATING PROCEDURES
SOP No. HS-016 Traffic Hazard Management

1.1

Objective

The objective of this standard operating procedure (SOP) is to prevent or limit the
potential for GEI personnel to encounter traffic hazards during field activities.

1.2

General

This SOP is intended for use by employees engaged in work with the potential for traffic
hazards. The site-specific health and safety plan (HASP) should include a hazard
assessment for the project that identifies the potential for exposure to traffic hazards and
the control methods to be implemented by GEI employees. These hazards should be
reviewed in the project safety briefing and documented on the Project Safety Briefing
form, found on the Health and Safety page of the GEI intranet.

1.3

Traffic Hazard Management

Traffic Hazard Management is the process of identifying and managing the potential risks
associated with the movement of traffic through, around, or past a work area. This Traffic
Hazard Management SOP is designed to assist employees in identifying and managing
these hazards. Work areas should be as safe as possible. It is the responsibility of GEI
employees to follow the Traffic Hazard Management plan and adhere to these safety
standards. Safety is not negotiable.
Under no circumstances are GEI employees permitted to commence work in a situation
that they feel puts their health and safety, or the health and safety of others, at risk.
Major risk factors for work site Traffic Hazard Management include:
• The speed of traffic past or through a work site.
• The clearance between moving traffic, workers, vehicles and equipment, and

over-head power lines.
• Traffic volume and vehicle composition.
• Nature and conditions at the work site and approaches to the work site.
• Other factors such as the time of day, sight distance, weather, presence of
pedestrians, or cyclists, and the type of work being carried out.
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• Other hazards in proximity to the work site (e.g., power lines, open

excavations) that may have conflicting measures needing to be considered
when developing the plan.

1.4

Site Preparation

The following management measures will be considered whenever working in traffic
areas. In addition, remain aware of the amount of traffic around the working area. The
work space should be large enough for the job to be completed safely. Check permit,
traffic control plans, and flagger/police detail requirements for the local jurisdiction.
Perform routine checks of the work zone to make sure there are adequate levels of
protection.
1.4.1 Warning Cones and Warning Signs
GEI employees will comply with the Department of Transportation’s (DOT) Manual on
Uniformed Traffic Control Devices (MUTCD) and/or state regulations for temporary
traffic barriers (cones, barriers) and sign placement when required for working in traffic
areas. Clearly define the work site by placing traffic barriers around the work space to
indicate the space that is needed to safely perform the work. The traffic barrier will help
make the work site more visible to other workers and moving vehicles. Place traffic
barriers to give yourself adequate space to work, so equipment is not outside the space.
OSHA suggests placing the first warning sign at a distance calculated to be 4 to 8 times
(in feet) the speed limit (in MPH).
1.4.2

Adequate Light

Requirements for night conditions and work areas with poor visibility are similar to day
requirements; however there are a number of additional things to consider, such as
visibility of the work site to advancing traffic and sufficient lighting. OSHA requires
lighting for workers on foot and equipment operators to be at least 5 foot-candles or
greater.
Visibility of the work area can be increased by employing the following measures:
• Using parked vehicles hazard and flashing lights.
• Wearing reflective safety vest that is in good condition.
• Providing adequate lighting to illuminate the work area. This lighting should

be positioned so that there is no glare to approaching drivers.
• Placing advance warning signs and cones with retro reflective stripes so that
they are visible to road users.
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1.4.3 Distance from the Nearest Traffic Lane
Work areas located along roadsides will have a minimum clearance as defined by DOT’s
MUTCD and/or state or local DOT regulations for cone and sign placement.
1.4.4 PPE
The proper personal protective equipment (PPE), as outlined in the project HASP, will be
worn when appropriate. The color/type of safety vest will comply with site regulations.

1.5

Equipment Operation

Vehicles and heavy equipment operators should use a spotter when possible if it is
necessary to drive in reverse to reduce risk of collision with oncoming traffic. If it is
necessary to drive against the flow of traffic make sure this area is within the work zone
and properly blocked off from oncoming traffic.

1.6

Pedestrian Safety

When working near pedestrian traffic, a safe walkway will be established. Refer to local
regulations when establishing pedestrian walkways.

1.7

Limitations

Follow safety procedures as defined in the site-specific HASP, federal DOT, and local
jurisdictions. Appropriate PPE must be worn correctly to provide the intended level of
protection.

1.8

References

DOT’s Manual on Uniformed Traffic Control Devices (2009 Edition)
https://www.osha.gov/SLTC/etools/hurricane/work-zone.html

1.9

Attachments

None

1.10 Contact
GEI Corporate Health and Safety Officer
GEI East-North Regional Health and Safety Officer
GEI East-South Regional Health and Safety Officer
GEI Mid-West Regional Health and Safety Officer
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GEI Western Regional Health and Safety Officer
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STANDARD OPERATING PROCEDURES

SOP No. HS-018 Working Around Heavy Equipment

1.1

Objective

The objective of this standard operating procedure (SOP) is to prevent or limit the
physical hazards when working around heavy equipment for GEI personnel.

1.2

General

This SOP is intended for use by employees engaged in work with the potential for
working near heavy equipment. The site-specific health and safety plan (HASP) should
include a hazard assessment for the project for working near heavy equipment to be
implemented by GEI employees. These hazards should be reviewed in the project safety
briefing and documented on the Project Safety Briefing form, found on the Health and
Safety page of the GEI intranet.

1.3

Heavy Equipment

Heavy equipment (excavators, backhoes, drill rigs, etc.), can present many physical
hazards that can result in serious injury or death if the proper safety precautions are not
followed. The following is a list of precautions to be aware of when working around
heavy equipment:
•
•
•

•
•
•
•

Wear appropriate personal protective equipment (PPE), including a reflective,
high-visibility safety vest.
Always keep your distance from moving vehicles.
Do not assume the vehicle operator knows where you are or where you are
going. Make sure to make eye contact and receive acknowledgement of your
presence with the operator. Avoid working near heavy equipment, but if
unavoidable, communicate your location with the heavy equipment operators.
If using hand signals, discuss the signals with the equipment operator prior to
starting work.
Watch for moving equipment. Construction sites can have a lot of activity and
vehicles may be moving closer than you may think.
Do not rely on back-up or other alarms. They may not be working or you may
not hear them with the noise of other activities taking place in the area.
Stay out of the swing radius of cranes, excavators, or other equipment that
swings or rotates.
Do not walk beside a moving vehicle, the vehicle may turn, slip, or the load
may shift causing the vehicle to go off course.
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•
•
•

•
•
•
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Do not ride on the outside of a moving vehicle.
Always stay out from under a suspended load on cranes or hoists, even if it
means taking the long way around.
Do not walk behind a piece of equipment that is backing up. The operator may
not see you.
If working next to heavy equipment is unavoidable, be aware of the hazards
including pinch points and moving parts. Use a spotter to watch the work area
for moving equipment.
If necessary, ask the operator to stop equipment operation to perform your
work tasks.
Verify the location and operation of emergency shut-off devices on the
equipment.
Be aware of the fuels and chemicals associated with the equipment. Have a
spill prevention and response plan in place that includes the appropriate
containment materials (i.e., spill kit).
Do not wear loose fitting clothing when working around moving equipment
(i.e., drill rig augers).
Do not operate heavy equipment.
Do not use cellular telephones near operating equipment.

Limitations

Follow safety procedures as defined in the site-specific HASP. Appropriate PPE must be
worn correctly to provide the intended level of protection.

1.5

References

OSHA 29 CFR 1926.600 – Subpart O; Motor Vehicles, Mechanized Equipment, and
Marine Operations.
www.toolboxtopics.com/Construction
Caterpillar Safety – http://safety.cat.com/

1.6

Attachment

None

1.7

Contact

GEI Corporate Health & Safety Officer
GEI East – North Regional Health & Safety Officer
GEI East – South Regional Health & Safety Officer
GEI Central Regional Health & Safety Officer
GEI West Regional Region Health & Safety Officer
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STANDARD OPERATING PROCEDURES
SOP No. HS-025 Manual Lifting

1.1

Objective

The purpose of the GEI Consultants, Inc. (GEI) Manual Lifting SOP is to identify and
reduce potential work-related musculoskeletal disorder (WMSD) hazards. The SOP is
intended to comply with state regulations and safe work practices developed by the
Occupational Safety and Health Administration (OSHA). Modifications to meet these
requirements will be made to this program as changing laws or regulations dictate.

1.2

General

The following Safe Lifting guidelines will be followed by GEI employees involved in
manual lifting activities:
•

•
•

•
•
•

•

Before manual lifting is performed, a hazard assessment must be completed. The
assessment must consider size, bulk, and weight of the object(s), if mechanical
lifting equipment is required, if two-man lift is required, whether vision is
obscured while carrying and the walking surface and path where the object is to
be carried.
Get a co-worker to help if equipment or other item is too heavy to lift.
If possible, use powered equipment instead of manually lifting heavy materials.
Lifting equipment such as dollies, hand trucks, lift-assist devices, jacks, or carts
can be provided for employees.
Reduce lifts from shoulder height and from floor height by repositioning the shelf
or bin.
Make sure walkways are clear of tripping hazards before moving materials.
Use your legs and keep your back in a natural position while lifting. Keep the load

close to your torso.
Test the load to be lifted to estimate its weight, size, and bulk and to determine the
proper lifting method.
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Do not twist while carrying a load. Instead, shift your feet and take small steps in
the direction you want to turn.
Make sure there are appropriately marked and sufficiently safe clearances for
aisles and at loading docks or passageways where mechanical-handling
equipment is used.
Properly stack loose or unboxed materials which might fall from a pile by
blocking, interlocking, or limiting the height of the pile to prevent falling hazards.
Bags, containers, bundles, etc. should be stored in tiers that are stacked, blocked,
interlocked, and limited in height so that they are stable and secure to prevent
sliding or collapse.
Storage areas should be kept free from accumulation of materials that could lead
to tripping, fire, or explosion.
Work methods and stations should be designed to minimize the distance between
the person and the object being handled.

Supervision must periodically evaluate work areas and employees' work techniques to
assess the potential for and prevention of injuries. New operations should be evaluated to
engineer out hazards before work processes are implemented.

1.3

Injury Reporting

Injuries experienced during manual lifting activities should receive prompt medical
attention. If a GEI employee suffers an injury on the job, he/she is to report the injury to
their immediate supervisor within 2 hours of the incident. The supervisor will
immediately notify the CSHO and Director of Human Resources.
After verbal notification has been made, an Incident and Accident Report Form is to be
completed by the employee and/or Project Manager and submitted to Human Resources
and the CHSO within 24 hours of its occurrence. This form is available on the Health
and Safety site on the GEI Intranet.
Upon notification from a Branch or Office Manager, Human Resources, and/or the
receipt of the Incident and Accident Report Form, the CHSO and/or the RHSO will
conduct an investigation and evaluation of the incident and the incident response.
Information received will be analyzed for the hazards and risk factors associated with the
incident. The CHSO will then recommend (as necessary) engineering controls, PPE,
training or other appropriate measures to minimize the potential for future
musculoskeletal injuries. The CHSO/RHSO will develop educational information based
on lessons learned for distribution to GEI employees.
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Training

Training will include general principles of ergonomics, correct maul lifting training to
avoid musculoskeletal injuries, recognition of hazards and injuries, procedures for
reporting hazardous conditions, and methods and procedures for early reporting of
injuries.

1.5

Ergonomic Evaluation Process

1.5.1 Requesting an Evaluation
An evaluation can be requested by the employee if they have concerns about their
workstation, tasks, or are experiencing discomfort while working. The employee can
request an evaluation by directly contacting their supervisor, Branch Manager, RHSO,
HR or the CHSO via email. The Branch Manager will be notified of the requested
evaluation. The Coordinator will send the Worksheet to the employee, who will
complete it and return it to the Coordinator. The Coordinator will review the Worksheet
and suggest modifications to the employee. If these modifications do not resolve the
issue, the Coordinator will then schedule an in-person evaluation with the employee. If
an employee is experiencing discomfort at their workstation and a request for an
evaluation has been made, the evaluation will occur as soon as possible to assist the
employee. If the Coordinator is not available another Coordinator will be assigned the
evaluation.
Coordinators will be trained to treat the information obtained during the evaluation as
confidential. If there are concerns the employee does not wish to discuss with the
Coordinator due to their personal nature, a representative from HR will be designated to
assist with the evaluation.
1.5.2 Job Hazard Analysis
Once the evaluation has been scheduled, the Coordinator will meet with the employee at
their workstation and conduct the interview and review their work area. The Ergonomic
Evaluation Checklist will help guide the Coordinator through a series of questions to help
evaluate the potential ergonomic safety concerns. The evaluation is designed to be a
conversation between the employee and Coordinator to help develop an open dialog.
During the evaluation the Coordinator will identify ergonomic risk factors and implement
immediate corrective actions, if possible. In many cases, simple adjustments can be
made to the work station using existing equipment. Ergonomic work practices including
“ergo breaks” and stretching can also be recommended.
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1.5.3 Corrective Actions
During the evaluation the Coordinator may suggest adjustments that can be made to the
existing work station. The employee will be encouraged to adopt the suggestions but
ultimately has the choice to accept and implement them. Once the evaluation has been
completed, the Coordinator will review the evaluation and if there are concerns, they will
evaluate them with the HSC. Once the HSC has discussed the evaluation and developed
corrective actions, they will be documented on the Checklist. The corrective actions will
be shared with the employee and the Branch Manager. Prior to equipment purchases,
approval will be authorized by the local branch manager.
Broken equipment will be taken out of service, properly disposed of and replaced. If
improper equipment is being used, the proper equipment will be obtained or purchased
with approval. If the employee’s workspace presents a hazardous condition (fire hazards,
trip hazards, noise exposure, etc.) the hazard will be corrected, if possible, or the
employee will be moved to a safe workspace. If the equipment being used is not an
appropriate fit for the employee, a suggestion will be made in the evaluation report to
obtain or purchase the equipment that fits the employee properly.
If a repetitive task is identified, options will be discussed with the Branch Manager, the
HSC and/or other appropriate personnel to evaluate whether the task can be altered to
facilitate a safer condition. Many times accelerated deadlines, apprehension, or lack of
options cause an employee to believe they don’t have a choice and will just push through
to complete the task potentially causing an ergonomic injury. These types of situations
need to be recognized and corrected. A proactive approach by both the Branch Manager
and employee should be instituted to prevent or anticipate these situations so that the
correct equipment, additional employees or better planning can be incorporated while still
meeting the deadline.
The organization of the workspace is also an important ergonomic factor. Items should
be placed so that frequently used equipment is within arm’s reach and located on the
correct side of the body for which that equipment is used to prevent unnecessary twisting
or reaching. Having adequate space to complete tasks is necessary but may not be
achieved if piles and unnecessary items occupy the space. The Coordinator can suggest
how to take advantage of tools and organizational skills to free up space.
Other areas of concern may be outside factors that occur away from the office. If the
employee conducts field work, the tasks should be completed with ergonomics in mind.
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A separate evaluation of these tasks may be conducted to determine if a different process
or equipment may be used to reduce any unnecessary pressure or fatigue to the
employee’s body. At times when employees have permission to work from home or use
their GEI computers at home, in hotels while traveling, in an environment that is not
ergonomically correct, employees will be encouraged to adopt the ergonomic
recommendations they learn at work.
Employee’s hobbies can also pose ergonomic risks. Hobbies that involve repetitive
motions, prolonged postures, vibration, excessive force/overexertion and adverse
environmental factors may cause ergonomic injuries that can be aggravated at work.
During the interview process, the Coordinator will try to identify these risks and discuss
techniques to help alleviate discomfort and minimize additional injury. It will be up to
the employee to modify anon-related work risks.
If an employee is experiencing discomfort, efforts will be made to alleviate the
discomfort while at work. For example, if an employee has a physical injury that
occurred outside of work that requires them to keep their leg elevated, the employee can
work with their Coordinator to determine a solution. This may involve temporarily
modifying their workstation or transferring to another workstation. Healthy work
practices and generally good health are keys to staying comfortable at work too. Regular
stretch breaks, good posture, vision check-ups, good sleep habits and maintaining a
healthy weight are factors in creating a comfortable work environment. If a physical
non-work related problem persists and impedes the employee from being effective at
work, suggestions may be made to see a personal physician for further advice.
1.5.4 Reporting and Follow-up
Once the evaluation has been completed and the Coordinator’s suggestions have been
implemented, the Coordinator will document the findings on the Checklist and an
evaluation report will be completed and submitted to the employee, the evaluated
employee’s Branch Manager, and the CHSO. Then a follow-up will be conducted by the
Coordinator to evaluate whether the adjustments were successful. The timeline for
follow-up will be based on the adjustments suggested and employed. If new equipment
is installed, the Coordinator will follow-up after the equipment has been installed and the
employee has had time to adjust to it. If an injury has been identified, the Coordinator
will notify the Branch Manager and CHSO immediately following the evaluation. This
will confirm on-going management of the injury.
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During the follow-up evaluation the Coordinator will make visits to the employee’s
workstation and assess visually and through interviews determine how the changes have
been received. Each of these follow-ups will be documented on the Checklist. If during
the follow-up a re-adjustment or different equipment is needed, the reevaluation process
will continue until the employee is comfortable.

1.6

Limitations

Follow safety procedures for manual lifting.

1.7

References

OSHA Technical Manual (OTM), Section VII: Chapter 1 - Back Disorders And Injuries

1.8

Attachments

None

1.9

Contact

GEI Corporate Health & Safety Officer
GEI East – North Regional Health & Safety Officer
GEI East – South Regional Health & Safety Officer
GEI Central Regional Health & Safety Officer
GEI West Regional Region Health & Safety Officer
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FOREWORD
National Grid’s vision is to be a world-class safety organization with zero injuries
every day. This includes working to help ensure the safety of our employees,
contractors and the community. National Grid is committed to delivering operational
excellence, including excellent levels of safety internally and in cooperation with the
external contractors we rely on.
The Executive Safety Committee provides review and input for Safety Policies and
Procedures through the Safety Policies and Procedures Subcommittee.
The Safety department is the owner of this procedure and is responsible for
maintaining and implementing this procedure, soliciting comments from stakeholders
and revising as necessary.
This document, “Contractor Safety Requirements”, represents the current contractor
safety requirements that are unique to operations and various functional groups at
National Grid. This document does not specifically reference actions that are
required by OSHA, other laws, rules, or regulations. These are requirements that
should be understood by the contractor and contractor compliance with all applicable
federal, state and local laws, rules, and regulations is expected by National Grid as a
contractual condition.
Questions regarding this procedure should be referred to the National Grid Safety
Department.
This document will be updated as necessary to communicate all aspects of National
Grid’s contractor safety to bidders, current contractors and to reflect changes in
National Grid’s Safety Policies and Procedures.
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1.0 CONTRACTOR SAFETY AT NATIONAL GRID
1.1 Definitions
Adverse Public Impact
Incident that disrupts service to the public or results in adverse public reaction.
Bulk Commodity Transportation
Activities involved in the movement of bulk commodities via truck, rail, plane or
water vessel onsite and offsite on behalf of National Grid that if released could
have safety and / or environmental consequences. Examples include but are
not limited to: gasoline, oil, boiler chemicals, LNG, Nitrogen.
Compliance Assessments (CAs)
An act of observing and engaging in discussion with employees at a job site or
work area locations. Compliance Assessments are documented using the
Compliance Assessment checklist for each segment of operation and are not
considered anonymous. Compliance Assessments are utilized to comply with
internal policy and external regulatory requirements.
Contracted Services
Contracted Services refers to any activity that is conducted by an organization or
individual under the terms of a purchase order. Contracted services may include all
types of construction and maintenance services, tree trimming, building
maintenance and demolition, electrical structure dismantling, site restoration,
engineering design, recycling and waste disposal, drilling, rigging, electrical, and
utility pole/structure maintenance.
Contractor
An independent person or company that undertakes a contract to provide materials
or labor to perform a service or do a job and are responsible for the safety of
his/her employees and subcontractors.
Contractor Orientation
Contractor orientation is intended to serve as a resource in order to provide the
contractor with the tools necessary to educate their employees and
subcontractors. The session is not intended to train the contractor management,
their employees or subcontractors. The extent and content of the orientation
session shall be commensurate with the scope and type of the contractor’s
activities.
Hazardous Conditions
A condition that can and is rectified immediately by the person who identified the
hazard.
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Incident
An unplanned event that has a human component and results in or could
potentially result in harm to people, damage to property and/or adverse public
impact.
Incident Management System (IMS)
National Grid’s online incident management tool that allows the company to report
safety, environmental and asset-related incidents, perform incident analysis,
generate safety reports and monitor the organization’s safety performance.
ISNetworld, Inc. (ISN or ISN System)
Third party contractor that is a global resource for connecting Hiring Clients with
safe and reliable contractors and is a contractor information management system
currently contracted with National Grid.
Job Brief
A planned interactive discussion with all contractor employees, sub-contractors
and team members working on a job that occurs just prior to a job, task, project,
prior to a change in planned work or when a new person arrives on site.
Major Hazard Asset (MHA)
A class of assets at National Grid, including Compressed Natural Gas (CNG), Gas
Transmission (≥ 125 psig), Power Generation sites, Liquefied Natural Gas (LNG)
plants, and LNG Trucking, in which any condition, or set of conditions, presents
potential for a major accident to occur. Also referred to as process safety assets.
Major Accident
An event involving the release of potentially dangerous materials, the sudden and
uncontrolled release of large amounts of energy (such as fires and explosions), or
both. These can have catastrophic effects and can result in multiple injuries and
fatalities, as well as substantial reputational, economic, property, and
environmental damage
Operator Qualification (OQ)
As defined in the Code of Federal Regulations, Transportation, 49 Subpart
192.801 through 192.809 and/or DOT pipeline qualified for gas contractors doing
work at National Grid. Additional state requirements pursuant to the state the
contractor is working may be required.
Process Safety Management
Method of focusing and mitigating concerns of major hazards impacting safety,
environmental damage and business losses. It is an organized effort to identify
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and analyze the significance of hazardous situations associated with a process or
activity to aid management in making critical safety decisions
Project Representative
National Grid Owner’s Representative or designee who is assigned to certain
contracted projects and communicates regularly with the contractor during the
course of the contracted service. This person also ensures the work is being
performed in accordance with the contract, including the safety requirements.
Purchase Order (P.O.)
An agreement/contract between National Grid and a contractor to provide services
and/or materials. The P.O. is set up by Procurement. The term “Contract” and
“P.O.” are similar and may be used interchangeably. A “Blanket P.O.” is set up for
contractors whose work is on-going. A “one-time P.O.” is set up for project work.
Qualified Electrical Worker
Those who are knowledgeable in the construction and operation of the electric
power generation, transmission and/or distribution equipment involved, along with
the associated hazards.
Qualified Gas Worker
Any contractor who performs covered tasks in accordance with National Grid’s
Operator Qualification Program and the Northeast Gas Association are required to
be knowledgeable and meet all regulatory standards.
Risk Assessment
A risk assessment is the process of identifying hazards and calculating or
ranking the associated risks according to: the likelihood of occurrence, the
severity of the harm from the hazard, and the amount of time of exposure to
the hazard.
Safe/Unsafe Act (SUSA)
The act of observing and engaging in discussion with employees at a job site or
work area location. SUSA Visits focus on observation of behaviors and result in
obtaining a commitment to working safely. SUSA Visits are conducted by members
of management and safety personnel on a routine basis and are a vital part of
managing the company and developing a safety culture. SUSA Visits are not
announced and they are anonymous. For trending purposes, SUSA Visits will be
documented by the observer after the discussion is complete and the observer has
left the job site. SUSA Visits should focus on prevention of soft tissue injury as well
as other at-risk behaviors.
Safety Observer
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A person who is responsible for alerting the work team to any potential unsafe
conditions or lack of compliance with approved work practices, procedures or
guidelines.
Transportation Advisor
Third party agency specializing in federal and company mandated drug and
alcohol testing programs.
1.2 Introduction
Safety performance is a prime consideration in the selection of contractors.
National Grid will stipulate safety performance requirements and responsibilities in
our contracts, purchase orders (POs) and will hold the contractor accountable for
meeting the contractual requirements.
National Grid’s goal is to establish a long-term working relationship with
contractors who share the same safety values and demonstrate those values
through their work performance.
Contractor safety at National Grid involves three broad areas:
1. The Contractor Procurement (Selection) Process
Contractor safety begins with the selection of contractors who have
demonstrated a strong safety record. National Grid will complete a
review during the procurement process that involves determining a
contractors’ risk and the scope(s) of work involved. National Grid
currently uses ISNetworld, Inc. as a third (3rd) party assessment process
for assisting with contractor procurement. The 3rd party entity will vet
and continually monitor individual contractors’ compliance with
applicable safety and/or risk and insurance program requirements.
2. Safety Communication
Safety communication covers all the avenues and forums in which
National Grid and the contractor communicates safety. Communication
begins early in the bidding phase and is on-going as an integral part of
the contractor-customer relationship. The goal is to ensure clarity,
transparency and to limit misunderstandings.
3. Safety Compliance
Safety compliance is the process of ensuring that the necessary
technical provisions of the contract are being followed. National Grid will
assign a project representative or other designee to provide guidance
and oversight. The Contractor is responsible for their employees and
subcontractors and shall be held accountable for ensuring compliance
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with all applicable safety rules while working on National Grid property,
rights of way (ROWs) and our assets.
1.3 Risk Ranking of Work
1.

National Grid characterizes and ranks risk by the scopes of work performed.
The categories are classified as high, medium or low risk. Prior to being
considered for work at National Grid, contractors who perform High or
Medium Risk work must be pre-qualified in ISN. See Appendix A for more
information regarding the National Grid Contractor Risk Matrix.

2.

Activities that are designated as “high risk” means that catastrophic event
can result if safety measures are not followed. Activities designated as
“medium” risk present certain opportunities for moderate to significant
injuries, property or reputational damage, and/or loss of service and/or
possibly business continuity. Activities designated as “low” risk may still
require safety compliance and control measures, although the contractor
performing the work does not necessarily need to be enrolled in ISN, if that
is the only classification of work that contractor performs for National Grid.

3.

The designation High Risk, Medium Risk, or Low Risk, refers only to the
inherent risk associated with the work activity and is not an opinion on the
ability of a contractor to work safely.

4.

The Procurement Agent will notify the bidder/contractor at the beginning of
the procurement process if their contracted service has been ranked as high
or medium risk.

1.4 Bidder Information Request – High and Medium Risk Work
1.

Any contractor bidding on high or medium risk work shall be required to
complete a questionnaire regarding the Contractor’s safety program,
compliance and history of occupational illnesses and injuries (ISNetworld
New Vendor Onboarding application form, located on the ISNetworld
website). Contractors will also be required to demonstrate that all
employees, including subcontractors, are qualified.

2.

ISNetworld then thoroughly reviews contractors’ qualifications against a
prerequisite list of National Grid criteria. National Grid has established that
contractors performing high or medium risk work MUST HAVE and
MAINTAIN a grade of “C” or better in the ISN system to perform work and
services for National Grid. ISN will track and manage the National Grid prequalified contractor bidder lists. This bidder list is the first step for a
contractor in establishing a working relationship with National Grid. For
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active ISN contractors, ISN will request updated information monthly.
Contractors who do not have a current PO, contract, or authorized scope of
work with National Grid will be considered as a Prospective bidder and will
be asked to submit information quarterly. It is understood that insurance
may not be maintained within National Grid standards, however, once a
contractor is awarded a contract, proper and adequate insurance must be
provided to ISNetworld to achieve a passing grade. Lack of insurance or
inadequate insurance is an immediate “F” grade in the ISN system per
National Grid criteria.
3.

Project representatives may request an exemption or variance from
requiring a contractor to be placed in ISNetworld for various reasons. A
Supplier Exemption Request form (located in the forms section of the SHE
Infonet) shall be completed, documented and signed by the business unit
VP and Corporate Safety Director prior to contract award.

4.

The information that the Bidder provides National Grid via ISN serves as the
basis for assessing safety qualification. For this reason, it is important for
contractors to maintain transparency throughout the process. National Grid
and ISN will review all submitted information. Any effort in avoiding
complete disclosure will disqualify the Bidder from bidding work at National
Grid.

1.5 Safety Compliance
1.

National Grid representatives evaluate contractor compliance by conducting
routine site visits, Compliance Assessments (CA’s) Safe/Unsafe Acts
(SUSA) visits and attending periodic contractor safety meetings.
Contractors should also perform and document safety self-assessments to
ensure compliance to federal, state, local and National Grid regulations.
This combined effort enhances, solidifies safety compliance and has the
added benefit of quality control / quality assurance of the work performed.

2.

Contractors bidding on new work shall provide worker qualifications to the
National Grid procurement representative via the “Bidder Information
Request” form and/or ISN National Grid On-boarding form.

3.

If a safety violation is observed by a National Grid representative, the
violation will be discussed with the contractor at the time of discovery.

4.

Contractor employees enrolled in ISNetworld that are involved in any
accident, incident or significant near-miss event, will be required to lead an
investigation and root cause determination process. In addition, the
contractor must implement corrective actions and establish measures to
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prevent a recurrence through an incident investigation process and
document the details within ISN.
5.

Individual contractor personnel who habitually violate any safety rules
should be identified, and the contractor should remove the individual(s) from
the project. National Grid reserves the right to remove any contractor
employee(s) who violate safety rules or procedures; pose a safety risk to
themselves, other contractors; our employees; or the general public.

6.

If a contractor is observed to be operating in a manner that creates an
imminent danger to persons or property, it is the responsibility of all
individuals observing the hazard to cease the hazardous operation
impacted until the issue has been resolved to the satisfaction of National
Grid, the Owners Representative or Safety Representative.

7.

Contracts/POs shall require the contractor to immediately forward any
citations, notices, or OSHA reportable cases per 29 CFR 1904.39 from a
National Grid project, upon receipt to the appropriate project representative
and/or ISN. The project representative shall distribute copies of the citation
or notice to senior management, Safety, Procurement, and the Legal
Department.

8.

Willful and/or repeat violations of safety requirements by the contractor may
be considered a breach of the contract and reason for contract termination.

9.

If the contractor’s overall safety performance is viewed as being
unsatisfactory or noncompliant with contract provisions, and if the contractor
is unwilling to demonstrate satisfactory program improvement, the result
may be considered a breach of the contract and reason for contract
termination.

10.

National Grid project managers and/or construction supervisors shall
document safety compliance by completing a “Contractor Performance
Evaluation” for each project. This documents both positive and negative
safety performance or behaviors and this feedback will be used in the
decision process for awarding future contracts.

2.0 GENERAL SAFETY REQUIREMENTS
2.1 Introduction
1.

All contractors are required, and expected to comply with all applicable
requirements of the Occupational Safety and Health Administration (OSHA),
and all other applicable federal, state and local laws, ordinances, regulations,
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and other project and site-specific permits unless superseded by identified
National Grid procedures.
2.

This document represents policies and safety-related work methods unique
to National Grid and they may be more stringent than OSHA regulations.
Contractors must follow these requirements as well as their own rules or
regulations that meet or exceed OSHA and other regulatory requirements.

3.

National Grid will provide more detailed information and guidance regarding
specific procedures prior to commencement of work.

2.2 Applicability
Applies to: All contractors, as needed
1.

In any contracted task, where a safety observer is required, it is the
responsibility of the contractor to provide that person and ensure that he/she
is qualified to perform the role when needed.

2.

A 4:1 pitch shall be maintained when using an extension ladder or the ladder
shall be tied off and/or secured and 3 points of contact shall be maintained
by the climber. If both hands are needed to perform work, then fall
protection is required.

3.

Although not preferred, if hard hats are worn backwards, the suspension
adjuster must always face the rear. Class E hard hats are required for all
electrical work.

4.

20KV EH overshoes are required when:
 Workers on the ground are working within 50’ of the master
ground connection point to earth.
 Operating a wire trailer and pulling/tensioning machine.
 Operating a winch truck or reel trailer with its payout in an
energized area that may result in inadvertent contact.
 Hand digging in close proximity to energized cables within the
tolerance zone.
 Making repairs in a trench to a faulted primary cable without deenergizing any adjacent energized primary cables within close
proximity.
 Using approved live line tools to move energized primary cables
in a trench.
 If removing underground cable rubber covering or arc
suppression blankets from an energized cable.
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Working within minimum approach distance (MAD) of downed
electrical wires or foot patrolling for such wires.
If setting poles in proximity to energized lines or equipment and
using truck controls from the ground.

National Grid expects that all cargo will be secured in accordance with U.S.
DOT requirements.


As of January 2004, the Federal Motor Carrier Safety
Administration (FMCSA) within the U.S. DOT published Cargo
Securement Rules 393.100-136 Subpart I – Protection Against
Shifting and Falling Cargo.

6.

Chaps are required to be worn by ANY person using a chainsaw to make a
cut on the ground or assisting in that cut and within striking distance. Other
situations where cut off machines are used, chaps designed for the purpose
of providing durable protection from abrasion, spatter and sparks from
cutting ferrous metals shall be required; however, a hazard assessment
should be completed to determine the need. Always use proper cutting
techniques and push blades away from the body when using tools that may
slip or inadvertently make contact with the leg. Never leave any equipment
running while not in use.

7.

All applicable contractors must meet the requirements of drug and alcohol
testing in accordance with FMCSA DOT 49 CFR Part 40 and Pipeline and
Hazardous Materials Safety Administration (PHMSA) DOT 49 CFR Part 199.
National Grid shall monitor contractor compliance to the drug and alcohol
regulatory requirements through Transportation Advisor or ISNetworld as
needed.

8.

Contractors who drive regularly in delivery of service for National Grid shall:
a. Have a safe motor vehicle operations policy which must be
communicated to their employees before they begin driving for company
business. The contractor is expected to follow National Grid’s Safe
Motor Vehicle Operations policy to include the following:
 Prior to moving any vehicle, the driver shall perform a “circle of
safety” inspection. This is to confirm not any person, animal,
equipment, or property will be injured or damaged when the
vehicle is moved.


Drivers should back into or pull through a parking space so that
when you re-enter the vehicle, the first move is forward.
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No driver shall use a hand-held mobile telephone while driving a
vehicle for National Grid business.



The driver shall eliminate or minimize sources of potential driving
distractions to include, eating, smoking, reading, writing,
grooming, use of any electronic devices, mirror or seat
adjustment. These shall be done when the vehicle is not in
motion.

b. Comply with all requirements of all federal, state and local regulations
regarding safe motor vehicle operations.
c. Ensure that new and existing employees have a valid Driver’s License in
accordance with requirements of specific job duties and
classification/type of the vehicle they are operating. Contractors must
have an acceptable driving record. If their driving record is
unacceptable, the driver shall not be permitted to operate a vehicle on
behalf of National Grid.
d. Provide vehicles in safe operating condition, in accordance with federal
state and local regulations. The vehicle should be equipped with proper
safety equipment as appropriate for the vehicle type and its intended
use.
e. Track and evaluate any vehicular accidents or incidents experienced by
their employees. Corrective actions, such as driver coaching, corrective
action driver training and medical/vision tests should be recommended
and acted upon where appropriate. All accidents or near misses while
performing work for National Grid shall be communicated to the National
Grid project representative or designee and documented in the ISN
system.
f. For more information, contact a National Grid representative for a copy
of the National Grid Safety Policy Safe Motor Vehicle Operations
9.

All contractors that require the use of heavy equipment shall ensure that
competent, appropriately licensed, skilled and qualified personnel are in
control of this equipment at all times. In addition, contractors shall ensure
the following:


Equipment is inspected for safety and use at the beginning of the
work period of shift. All failing or defective equipment and
components shall be removed from service.
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Equipment is under the control of trained operators who are
always aware of their location and the locations/presence of
persons working near the equipment, its swing zones and blind
spots.



Operators shall ensure that no loose clothing or jewelry is present
that could inadvertently get caught equipment controls.



Equipment is kept free of debris, water, oil, grease, mud or
anything that could create a slip/fall hazard inside the cab.



Keep hands, feet, and clothing away from power-driven and
moving parts.



Equipment cab windows should be kept clean and free of mud,
ice, snow and/or fog for maximum visibility.



Never carry passengers on heavy equipment or any equipment
unless it is equipped to do so.



Ensure that stabilizers are extended prior to starting a task.



Before making a swing, operators shall always look out the
windows and mirrors for confirmation that the area is clear. If
visual confirmation is impaired or the operator is unsure due to
weather, lighting or other interferences, the operator shall cease
operation until an independent spotter can check the swing area
and confirm it is clear.



All excavations shall have signs posted, demarcation and
controlled to prevent unauthorized persons from entering and
falling inadvertently into the excavation. Excavations shall only
be opened under the supervision of a competent person for
excavation.



All pot holing/test holing and exploratory excavations shall utilize
vacuum excavation whenever near known or the possibility of
unknown hazards such as live electrical or gas conveyances.
When using vacuum excavation in combination with air
blowing/air knife tools, all persons in the immediate area shall be
wearing safety glasses in addition to a full face shield.
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No one is to work under a suspended load.



Never use a bucket to lift personnel.



Ensure stabilizers are in the upright and stored position before
moving equipment.



Operators shall not leave heavy equipment running unless the
following requirements are met:
o Parking break is engaged and wheels are chocked (if
applicable)
o Surroundings create no hazard of unqualified personnel
entering unattended equipment
o Vehicles and equipment idling limited to that designated
state and local environmental regulations (generally, 3 to 5
minutes maximum). See table below for additional
information
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All lifts that occur on National Grid properties, ROWs or near
critical assets require formal lifting plans developed by the
contractor and reviewed with the National Grid project
representative. Some lifts will also require formal critical lifting
plans and this may include PE or geotechnical assessments to
ensure a stable lifting base for the crane or other apparatus.

All temporary, metal fencing installed or located under transmission lines
shall be grounded and have signage according to National Grid grounding
standards. Contact a National Grid representative for a copy of the
Engineering Documents ST 03.05.001ST 03.06.001 and SP 08.00.001.

3.0 ADMINISTRATIVE SAFETY REQUIREMENTS
3.1 Worker Qualification Assurance
1.

In order to meet National Grid safety requirements, the contractor must
describe how workers, including subcontractors, are qualified. The
contractor must supply information concerning the type of skills assessment
performed, training programs and how they ensure that employees
demonstrate competencies. National Grid reserves the right to review this
information and request additional training requirements. All documents
shall be uploaded and maintained in the ISN system. For work on process
safety assets, the contractor shall ensure all workers and sub-contractors
are trained and receive appropriate refresher training to maintain their
appropriate level of certification and qualifications needed to perform work
safely.

2.

The contractor shall provide management personnel qualifications through
resumes or other documents. National Grid may interview and/or approve
management personnel if considered necessary.

3.

For work on Process Safety assets (Gas Transmission, Generation, LNG,
LNG Transportation and CNG), contractors shall provide a description of
their experience in the business asset and specific tasks including similar
projects, lists of licenses/certifications, and references from previous similar
projects. Contractors shall be made knowledgeable of National Grid
process safety requirements that are relevant to their specific work activities
by the business hiring them.

3.2 Meetings
Applies to: All contractors; as needed
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1.

The pre-bid meeting is coordinated by National Grid Procurement to
provide bidders with an opportunity to become acquainted with
contractual requirements and specific safety issues concerning the
project, including company-specific safety rules and known site
conditions.
a. For contractors working on Major Hazard Assets, contractual
language including designation of site medical facilities, locker
rooms, bathrooms, etc. should be discussed by the project team
with the contractor at this time.

2.

At this time, Procurement will notify the prospective bidders of the
following:
a. If they are required to submit a project safety plan (HASP) prior
to the pre-construction meeting
b. The cost of specific safety equipment, practices and personal
protective equipment shall be factored into their bid/proposal.

3.3 Project Health & Safety Plan (HASP)
Applies to: Contractors performing high or medium risk work
1.

Contractors who perform high or medium risk-ranked services shall
submit a project-specific HASP plan prior to the start of the project
and/or at pre-construction meeting. Your National Grid project
representative will provide you with specific requirements of the
format and/or forms to be completed.

2.

For typical work that can be completed in 1-2 days, a documented
job brief is sufficient to address the hazards and proper mitigations.
Ask your National Grid project representative for details.

3.

The Short Version plan shall be used for work that generally last 35 days. This plan shall include a completed safety hazards
checklist and the Emergency Contact Sheet. Proper mitigation
shall be documented in the safety hazards checklist for any
applicable hazards. For examples of the Safety Hazards Checklist
and the Emergency Contact Sheet, a National Grid representative
can provide related forms under the Contractor Safety website in
the Infonet.

4.

The Long Version plan shall be used for work that will take at least
6 days or complicated projects. At a minimum, the Long Version
safety plan shall include the following elements:
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a. Roles and Responsibilities
b. Scope of Work
c. For contractors working on Major Hazard Assets - List of all
equipment contractor is expected to use in work activities and
indication that it meets regulatory and National Grid
requirements
d. For contractors working on Major Hazard Assets - List of
contractor materials to be brought onto work site for review and
approval by National Grid
e. Task and hazard identification and risk assessment of the
hazards
f. Hazard mitigation/control procedures and work methods
g. Incident investigation and reporting
h. Compliance and monitoring
The HASP shall be submitted to the National Grid project representative for review
and approval before work commences. The National Grid project representative
shall ensure the HASP meets National Grid criteria and includes all aspects of the
project prior to a review by Safety. For an example of a Long Version HASP, a
National Grid representative can provide related policies and procedures under the
Contractor Safety website in the Infonet.
For contractors performing bulk commodity transportation activities, a risk
assessment including the potential consequences, frequency and safeguards to be
used shall be performed and included in the HASP. If a preexisting National Grid
requirement is in place for managing bulk commodity transportation activities, one
shall follow those requirements, with no additional risk assessment being required.
Every contracted and subcontracted employee performing work on the project
shall review the HASP to ensure steps in the plan are adhered to mitigate hazards
during the pre-job orientation. These mitigation steps shall be incorporated into
daily job briefs.
In addition, all workers shall sign an attendance sheet during the pre-job
orientation that they have reviewed the plan, will adhere to the mitigation steps and
they fully understand the plan. This document will be kept at the job site and
available for review as needed and if requested by any National Grid
representative, or any other parties.
A. Roles and Responsibilities
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The HASP shall identify who is providing project oversight and how they
are qualified. For example, if the work requires excavation, there must
be someone on-site who is qualified as an excavation competent
person.
For multi-employer work-sites, the general contractor is responsible for
all their employees and subcontractors. The safety plan shall clearly
state this responsibility.
If requested to do so, Contractors shall designate a competent person to
participate in or conduct a process hazard analysis (PHA) regarding a
portion or the entirety of the project. National Grid will not be
responsible for training the contractor on the PHA methodology.
B. Scope of Work
The Contractor shall clearly and briefly state the scope of work as
provided by National Grid. The plan must specifically address the
project or services requested by National Grid.
C. Task and Hazard Identification and Risk Assessment
The contractor shall perform a risk assessment by identifying all
significant tasks, the anticipated hazards and hazard mitigation
procedures.
The contractor’s cost to provide adequate safety measures and to
comply with National Grid requirements must be considered and
budgeted in the bid/proposal.
D. Hazard Mitigation Procedures and Work Methods
For each hazard, the contractor shall specify measures that will be taken
to eliminate, control or mitigate these hazards.
A table below is an example of a method to simply and clearly organize
and present the task, hazard, and mitigation steps:
Location: Substation Yard
Task
Hazard
Material Handling

Mitigation Steps

Contact with overhead energized Off load in the clear and
lines/equipment
have a safety observer
present

PRINTED COPIES ARE NOT DOCUMENT CONTROLLED. FOR LATEST VERSION, PLEASE
REFER TO THE NATIONAL GRID SAFETY & HEALTH SERVICES INFONET SITE.

N-1402

National Grid
Safety Procedure

CONTRACTOR SAFETY REQUIREMENTS

Rev. No.
Page No.
Date:

11
17
2/26/2018

E. Incident Investigation and Reporting
All work related incidents involving injury or illness to employees, the
public or property damage (including contractor vehicle accidents) shall
be reported to the National Grid project representative and documented
in the ISN system.
F. Compliance Monitoring
To ensure that both contractor employees and subcontractors will
achieve safety compliance, jobs with over 100 workers at any point in
time or in excess of $1 million will require a full time safety professional
hired by the contractor. This safety professional must be qualified,
competent and be on site anytime work is performed. Qualifications of
this safety representative must be acceptable to National Grid prior to
hire by the contractor and may be documented in the ISN system.
G. Environmental Compliance
Unless otherwise specified and based on the scope of work, any
potential environmental risks shall be determined and addressed by the
contractor following all applicable National Grid procedures. For more
information, contact a National Grid representative regarding
Environmental Procedure No.6 Contracted Services and Environmental
Procedure No.25 Appendix A, Environmental Screening Checklist.
3.4 Contractor Orientation/Pre-Construction Meeting
Applies to: All contractors, as needed
1.

A National Grid project representative, construction supervisor, or other
designated National Grid representative may hold a contractor orientation or
pre-construction meeting prior to the start of a project/service. Other
attendees may include; the Safety department, Environmental
representatives, as well as contractor management as needed.

2.

It is intended to serve as a method to provide the contractor with the tools
necessary to educate their employees and subcontractors on National
Grid’s procedures and requirements. The session is not intended to train
the contractor management, their employees or subcontractors.
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All contractors are required to attend a National Grid orientation program
specific to the type of work they will be performing. Contractor management
representation shall also be present meeting and all documentation of
attendance shall be kept at the job site and available to any National Grid
representative. For visitors and contractors working on Major Hazard
Assets, site orientation shall at a minimum include the following:


General site hazards



Specific hazards involved in each task the employee may perform



Safety policies and work rules, including Process Safety policies



Location of emergency equipment like fire extinguishers, eyewash
stations, and first-aid supplies



Smoking regulations and designated smoking areas if applicable



Steps to take following an accident or injury



Proper reporting of emergencies, accidents, and near misses



Selection, use, and care of personal protective equipment



Emergency evacuation procedures, routes, and security systems



Safe housekeeping rules



Safe use of tools and equipment



Hazardous materials in use and location of safety data sheets

Site access shall not be granted to contract employees working on process safety
assets until orientation is conducted.

4.

The contractor’s Project Health & Safety Plan will be discussed at this
meeting including a final review of the safety hazards checklist to ensure
proper hazard identification and mitigation plan has been implemented.

5.

These hazard mitigation measures shall be reviewed and work shall not
commence until these hazards have been adequately addressed. The
National Grid project representative will discuss the methods by which
compliance will be achieved to National Grid safety requirements with the
contractor.

6.

An Emergency Call List shall be exchanged with the National Grid project
representative for high or medium risk projects or as applicable. This list
must contain 24-hour contact information for key contractor and project
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personnel, including the project representative and Safety representatives.
This list should be distributed to all concerned, as determined by the project
team, prior to the start of work. For contractors working on process safety
assets who have an emergency response role, the emergency response
plan shall be updated to clarify the contractor’s role in the event of an
emergency on site.
7.

For routine maintenance services, a review of associated safety issues and
specific facility issues, restrictions or practices, such as evacuation
procedures, shall be discussed with the contractor upon initial hiring. Any
changes in the facility that may affect the safety of contractor or National
Grid employees or third parties must be communicated immediately.

8.

Upon completion of the contractor orientation or preconstruction meeting,
the contractor management official shall certify in writing that: (1) the
contractor has been informed of National Grid safety requirements; (2) that
employees and subcontractors have the appropriate qualifications to
perform the work, and; (3) the contractor agrees to comply with all
applicable safety requirements. The certification shall be completed
annually in ISNetworld as an acknowledgement of the above requirements.

3.5 Job Safety Briefs
Applies to: All contractors; as needed
1.

Job safety briefs shall be documented in writing. Written job safety briefs,
permits, and/or plans shall be available at the job site for inspection and
retained for 30 days after the job is completed.

2.

National Grid reserves the right to perform a safety stand-down with any
contractor for purposes including, but not limited to: recent injuries, incidents
or near misses; identified hazards at job site or equivalent, and for other
reasons to communicate with the contractor crew.

3.

Each crew shall conduct these job safety briefs prior to each day’s work at
the job location, when there are changes to the day’s work order or plan,
and when a new worker or company joins the crew additional briefs are
required.

4.

Each worker must have the opportunity to voice concern. The work cannot
begin until each worker signs off on the job safety brief stating that they
have discussed the work, raised any questions, and agree with the plan.
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5.

Visitors to the work site shall be asked to read and sign the job brief
acknowledging they understand contents. Contractors shall review the job
brief and discuss the elements of the hazards and mitigation steps with
each visitor prior to entering the job site. If a visitor refuses to sign, the
general foreman will note it on the brief and will not allow the visitor to enter.

6.

SITE SIGNAGE: An assessment of the work site should be conducted by
the National Grid project representative overseeing the work with the
contractor to determine if site signage will be needed to protect site visitors,
the public or any other persons entering the work site. If Site Signage is
required at the site, the signage shall be posted at the main entrance to the
work site. The sign shall direct all visitors to check in with the Person in
Charge (PIC), be escorted to the designated safe area and advised of all
work currently in progress. The visitor is expected to comply with all related
safety requirements and sign off on the Job Brief before entering the work
site.

3.6 Safety Meetings
1.

In addition to job safety briefs, the contractor shall have regular safety
meetings with their employees and subcontractors. Contractors performing
high or medium risk work shall have weekly safety meetings, while low risk
contractors, at a minimum, shall have safety meetings monthly and
attendance must be documented.

2.

The safety meetings shall include the following topics: statistics, incidents,
near misses, updates on old business and new business raised. It will
include the round table discussion by the workers and the action items
discussed. Meeting minutes must be documented and shall include specific
action items, their due dates, persons responsible and a completion date.
This documentation shall be available for inspection during the project
period, and for 30 days after the project is completed. For contractors
working on Process Safety assets, meeting minutes from contractor shall be
shared and discussed with National Grid site management.

3.

Routine Safety meetings/calls between National Grid and the Contractor
shall be coordinated on a regular basis. Safety meetings may include but
are not limited to SUSA/Compliance Assessments, Safety Briefs, Safety
Day discussions and regularly scheduled calls to promote safety and best
safety practices. Contractors working on Process Safety assets for more
than 6 months shall schedule leadership visits to discuss process safety
topics.
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Contractors working on process safety assets for greater than three (3)
months, or as needed, shall hold project planning meetings to discuss short
term and long term work items. Project planning meetings shall include
safety performance monitoring against project targets and should include a
National Grid SHE representative for jobs on Major Hazard Assets in
addition to a National Grid site representative.

3.7 Incident Investigation
Applies to: All contractors (regardless of risk ranking)
1.

All contractors are required to report any work-related incidents involving
injury or illness to employees, the public or property damage to the National
Grid project representative. The first priority is to ensure that anyone
injured receives medical treatment. Examples of incidents may include, but
is not limited to: injury, property damage, adverse public impact, near miss,
a hazardous condition and road traffic collisions (RTC).

2.

Contractors will then be responsible to perform an incident investigation
immediately following the incident and document root cause/corrective
actions in the ISN system and to National Grid.

Incident Response Steps
In the event of an incident, the contractor shall provide details of the incident to
National Grid that follows the steps below.
1. Contractor supervisor collects basic information about the incident from the
employee or witnesses:
 What happened?
 Who and how many people were injured?
 What treatment was administered?
 What was the nature and seriousness of the injury?
 Where did the incident occur?
 When did the incident occur (date, time of day)?
 Were there any witnesses?
2. Contractor supervisor immediately calls the project representative or other
National Grid point of contact. All incidents shall be entered into the
Incident Management System (IMS) as soon as possible by the National
Grid project representative or National Grid designee. When dialing 1-866322-5594, the caller will be prompted to select option 2 for anything other
than an employee injury.
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3. Contractor shall conduct an investigation within 24 hours of the incident that
will identify contributing factors and root cause analysis relating to the
incident and the corrective actions that will be taken to prevent future
occurrence. This information will be documented in the ISN system.
4. Contractor vehicle accidents occurring during the performance of work will
also be investigated and reported to National Grid.
Other Reporting
National Grid may periodically request the following annualized data for all work
activities limited to National Grid operations:
 Lost Time Incident (LTI) rate for workers
 Restricted Work rate
 OSHA Recordable Incident (ORI) rate
4.0 TECHNICAL SAFETY REQUIREMENTS
4.1 Personal Protective Equipment (PPE) Requirements – General
Applies to: All contractors (regardless of risk ranking)
1.

Basic PPE attire at construction sites and other similar work zones include,
at a minimum: hard hat, safety shoes and safety glasses with side shields,
and ANSI certified Class 2 or Class 3 Hi-visibility (hi-vis) clothing / vests.
Contractors shall refer to the US Department of Transportation’s Manual on
Uniform Traffic Control Devices (MUTCD) to determine the correct class of
hi-vis clothing / vests or wear the higher class. The contractor and their
employees, including subcontractors are expected to follow the same rules
and protocols as National Grid personnel.

2.

The contractor shall ensure that their employees and subcontractors use
protective safety toe footwear when working in areas where there is a
danger of foot injuries due to falling or rolling objects, or objects piercing the
sole, and where such employee’s feet are exposed to electrical hazards. In
addition, during inclement weather conditions or adverse events, the
addition of anti-slip footwear or outer foot wear may be appropriate.
Electrical Hazard (EH) rated footwear is required at all times. EH rated
overshoes are required when working on or near (within Minimum Approach
Distance MAD) around electrical equipment over 50 volts, when working in
electric substations, excavating in and around electrical duct banks or in an
area of expected downed wires per OSHA 1910.136 and ASTM standard F2413-05.
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Guidance for additional PPE is referenced in other sections of this
document.

4.2 Flame Resistant Clothing Requirements
Applies to: All contractors; as needed
1.

Flame Resistant (FR) clothing shall be worn when personnel work on
energized equipment/lines or when distance and position will expose the
worker to electric arc or flame hazards. FR clothing shall also be worn
during live gas work as outlined in the gas PPE Matrix (Gas Policy
SHE01001) and within LNG operations locations as required. FR clothing
also includes arc- resistant rain gear. This additional ensemble may also be
required as part of the job for contractor personnel. Contact a National Grid
representative for a copy or to view the PPE matrix.

2.

FR clothing shall be worn as the outermost layer of clothing and when
workers measure voltages, test or ground electrical equipment/lines.

3.

FR clothing shall be worn when work requires the use of rubber protective
equipment or the use of insulated live line tools.

4.

FR clothing shall be worn when workers control/operate electrical
equipment over 50 volts at the device location or are within 10 feet of
equipment which is being physically operated/ worked on by another
worker.

5.

Visitors are not required to wear FR clothing in substations or production
plants unless they are engaged in electrical work. The National Grid project
representative will be able to determine whether FR clothing will be required
based on the specific contractor task. Note: Gas contractor FR
requirements may differ slightly. Please refer to National Grid PPE Matrix
for Gas operations within Gas Policy SHE01001 as needed.

6.

FR clothing shall meet a minimum arc rating of 8 cal/cm2 (HRC 2) for
energized electrical equipment unless otherwise specified based on
increased potential exposure as indicated in the Arc Flash Tables in H-807
Arc Flash Analysis and Mitigation program.

7.

Additional FR clothing protection is required when performing work on the
distribution system in NY North and New England (legacy National Grid)
stations. Contact a National Grid representative for a copy. (NG
Employees: If the link does not work, copy and paste the url into your
internet browser)
http://us3infonet/sites/eng_delivery_svcs/Pages/ArcFlashMitigation.aspx#2015
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Contractors who may be involved with tasks requiring the implementation of
this program shall be informed by National Grid. Contractors will be
required to follow all aspects of OSHA and any other applicable regulation
as it applies to the tasks they perform.

4.3 Rubber Gloves and Sleeves
1. Rubber glove use is required for work on all electrical apparatus at 50 Volts
or greater. Rubber gloves shall be donned before the worker leaves the
ground and shall be worn until the worker returns to the ground (commonly
referred to as “ground to ground”, “cradle to cradle”)
2. Class 0 gloves are required for exposures up to 1000 Volts.
3. Class 2 gloves are required for voltages between 1000-15,000 Volts.
4. Rubber sleeves must be worn where work is conducted within the MAD of
primary electrical apparatus that is not tested, de-energized and grounded.
5. For voltages 23 kV and above, workers can use specialized equipment or
work practices as long as these workers have been appropriately trained
and qualified. National Grid may request training records from the
contractor.
6. Rubber glove exceptions for specific jobs (other than those listed in this
section) are permitted only with the dated, written approval of a Division
Director.
7. It is the contractor’s responsibility to wear class 2 rubber gloves when
grounding trucks or equipment due to a possible difference in potential.
Exceptions
No rubber gloves are required:


When working in a properly established equi-potential zone.



When the operator remains at the same potential as the
equipment by being off the ground and on the equipment.



When a qualified worker performs transmission “hot stick”
work on lines 69 kV or greater and no other energized wires
are on the pole or structure below the worker.



When work is performed on transmission structures carrying
only energized conductors (115kV and above) and the Live
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Line Techniques are not being employed. While performing
these activities, the worker shall utilize conductive clothing
such as conductive gloves, boots, leg straps and/or any
other applicable conductive clothing.


When climbing a steel structure to perform structural
reinforcements while maintaining MAD from energized
conductors or apparatus.



When climbing a steel structure to access an area that has
been properly grounded.

4.4 Isolation of Energized Apparatus
1. Non-Reclosing Criteria and Live-Line Maintenance and Construction:
The appropriate interrupting devices (breakers, reclosers, circuit switches,
etc.) will be placed on NON-RECLOSING in accordance with National Grid
tagging procedures.
2. Tagging Out Lines or Apparatus
The National Grid Construction Supervisor or designee shall coordinate all
switching and tagging in accordance with the most current EOP on
Clearance and Control.
Upon receipt of Clearance, the project representative will present the
Contractor’s Person in Charge with the “Contractor Permission to Work
Form” (Form NG0060), which states the specific apparatus that has been
de-energized and that certain device(s) are tagged in the Protective Position
and will remain so until the Contractor’s Person in Charge informs the
construction supervisor or designee of the completion of the work utilizing
the “Contractor Completion of Work” section of the “Contractor Permission
to Work” form.
The original transferred copy needs to be returned after the completion of
work section is filled out & signed. In some cases the tailboard is outside &
is susceptible to elements & damage; a copy shall be utilized in the field
instead of the original.
No work will be performed until the “Contractor Permission to Work Form” is
received from the construction supervisor stating that the equipment has
been de-energized and a clearance to work has been given. The
Contractors Permission to Work Form and a written grounding plan shall be
attached to the crews Job Briefing and be kept at the work location.
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After the “clearance” is received from the National Grid Construction
Supervisor, the various substation conductor bus and equipment to be
worked will be tested and “Grounds” installed. Grounds shall be rated for
the fault current of the line/equipment being grounded. (Note: Rubber
Gloves and FR clothing are required when installing and removing
grounds). The contractors “Person in Charge” (Construction
Supervisor/General Foreman) shall be responsible for determining the
location and number of grounds.
Vehicles and equipment may utilize a single 4/0 cu for grounding inside the
substation. Employees working on de-energized lines and equipment shall
always work between grounds.
Prior to the application of any personal protective grounds, the circuit to be
worked on must be tested for the presence of voltage using an approved
potential detector. The worker must verify the detector is in operating order
prior to and after testing for voltage. MAD must be maintained during the
testing, and appropriate PPE shall be worn. Testing for voltage shall be
done at the point where the grounding devices are to be attached. All
phases of the circuit to be worked on shall be tested at each location that
grounds are installed.
When an Air Gap is required to create a work zone, the component (a tap)
shall be removed in whole from the system. When National Grid switches
out lines or apparatus, any grounds that may be installed shall only be
considered a visual reference, and shall not be considered a means to
protect the Contractor’s employees. The Contractor is responsible to install
their personal grounds, in accordance with all OSHA, Federal, State and
local safety procedures. National Grid may provide guidance on the
minimum size of the grounds to be used based on circuit available fault
current. Refer to Electric Operating Procedure D002, for applicable
grounding size. Ground rods shall be fully driven into the earth away from
the workers and work area. T-Bar ground rods are not to be used on
National Grid property.
The National Grid Construction Supervisor shall review the contractor’s plan
for the quantity and locations of grounds, ensuring that the work the
contractor is performing is between grounds, covering all potential sources.
All three phases shall be grounded. (In stations, from each phase to the
station ground grid). Grounds shall be placed as close to the work area as
reasonably possible, between the work area and all potential sources of
inadvertent energization. A copy of the grounding plan shall be kept with the
job safety brief.
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It is the contractor’s responsibility to account for all their grounds. The
contractor shall provide, maintain, and enforce a ground tracking program
suitable to National Grid. In the instance of a zone expanding/collapsing,
remaining grounds shall be listed on the Contractor Permission to Work
Form and verbally communicated to the construction supervisor.
3. Grounding Mobile Equipment
When mobile equipment requires grounding, it shall be solidly grounded by
means of appropriate sized copper cable while using rubber gloves. The
cable shall be fastened to a securely attached clean metallic portion of the
equipment, or shall be fastened to a grounding stud provided for the
purpose at one end and an adequate ground at the other end.
Non insulated booms such as digger derricks that have the possibility of
encroaching the MAD shall be grounded and barricaded. The ground is to
trip the circuit and the barricade is to protect anyone who may become in
contact with the truck during this energization.
4. Minimum Approach Distance (MAD)
Refer to OSHA 29 CFR 1910.269 for more information and details regarding
qualified and unqualified workers.
4.5 Appointment of a Safety Observer
A safety observer shall be required if an employee (operator) determines that it is
difficult to accurately determine the distance between the equipment (minimum
approach distance) and energized parts. The Safety Observer shall never be a
substitute for minimum approach distance (MAD), personal protective equipment
(PPE), insulate/isolate techniques or work area identification as a form of
employee protection.
The person in charge of the work (contractor or National Grid), shall appoint a
qualified employee or employees to perform the task of a safety observer. The
personal in charge shall:
1.

Ensure a documented job brief is completed and includes the name of
the safety observer, additional subjects such as the location of gas lines,
energized equipment, in or adjacent to the work area and the limits of
any de-energized work area
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Discuss the scope of work and communication techniques used to warn
or notify the equipment operator of hazardous conditions.
Communicate any changes to work and job completion to the safety
observer
Select another safety observer if there is a need for the existing observer
to have break in service.

The safety observer is a qualified employee who has been appointed by the
person in charge based on the hazard assessment and the job brief. The safety
observer shall:
1.
2.
3.
4.

Observe the worker performing the task/activity until all hazards have
been eliminated or the task/activity has been completed
Have shown proficiency in the task/activity being observed and have a
full understanding of the job and the hazards associated with the
task/activity.
Remain continuously focused on the task/activity being performed and
not perform or assist any other job activities while observing the worker
performing the task/activity
Notify the person in charge if there is a need to have a break in service.
Work must stop until a new observer is appointed or the safety observer
returns.

A safety observer shall also be required when a critical lift is being performed. A
critical lift plan shall be required during the following circumstances:
1.

2.
3.
4.
5.
6.
7.

An object is lifted over energized apparatuses or assets where a failure
of the lifting equipment or rigging could result in a significant safety
hazard or cause significant disruption in service to National Grid
customers.
The crane or other lifting apparatus is anticipated to be operated above
80% of its rated capacity for the specific load chart for the lift.
A man basket (pinned or suspended) is to be utilized. All fall protection
rules shall be followed when in a man basket.
Two cranes will be used in concert to lift a single object
Internal substation construction involving all power transformers, control
houses, capacitor banks and transmission breakers.
Lifts in LNG or Gas plants where a hazard assessment or job brief
identifies a significant risk.
The lifted load will be less than twice the minimum approach distance
(MAD) of the nearest energized part. Until a qualified electrical worker
confirms the MAD, loads and equipment shall maintain a 20 foot
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distance. Once nominal voltage is established, the MAD will be
according to OSHA tables.
The lifted load is hoisted over buildings or the general public.

4.6 Work Zone Traffic Control
1.

If work activity is on or near a road, the contractor and their subcontractors
shall comply with all applicable parts of the most current US Department of
Transportation’s Manual on Uniform Traffic Control Devices (MUTCD),
state, local Work Zone Traffic Control requirements and the National Grid
Work Zone Traffic Control Manual. Please contact your National Grid
representative for a copy of the manual found in the Safety Homepage on
the Infonet.

2.

If pedestrian traffic is disrupted, pedestrians should be provided with a path
that is reasonably safe, convenient and accessible. Pedestrians should not
be led into conflicts with work site vehicles, equipment or operations.

3.

If working in areas covered by state permits issued to National Grid,
contractors shall comply with the provisions (work practices and
notifications) of the permit language. These permits must be available on
the job site upon request.

4.7 Qualified Gas Worker
Applies to gas projects/activities
1.

Gas contractor employees will be operator qualified as required and defined
according to the Code of Federal Regulations, Transportation, 49, Subpart
192.801 through 192.809.

2.

Until these qualified employees have demonstrated proficiency in the work
practices involved, they are considered employees undergoing on-the-job
training and must be under the direct supervision of a qualified person at all
times. According to the definition of a “qualified employee”, the employee
also must have demonstrated an ability to perform work safely at his or her
level of training.

3.

National Grid requires contractors with gas qualified employees to provide
documentation on how they qualify their workers.

4.

Additionally any qualifications’ of contractor personnel shall be in full
accordance with the Company’s Operator Qualification written plan, (OQ
Plan) Refer to the most current list of covered tasks in accordance with
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National Grids’ Operator Qualification Program and the Northeast Gas
Association, (NGA).
4.8 Qualified Electrical Worker
Applies to electrical projects/activities
1.

According to 1910.269(a)(2)(ii), a qualified electrical employee must be
trained and competent in the following prior to starting work:


The skills and techniques necessary to distinguish exposed
live parts of electrical equipment



The skills and techniques necessary to determine the nominal
voltage of exposed live parts



The MAD specified in 1910.269 corresponding to the voltages
to which the qualified employee will be exposed



The proper use of special precautionary techniques, personal
protective equipment, insulating and shielding materials, and
insulated tools for working on or near exposed energized parts
of electrical equipment

2.

Until these qualified employees have demonstrated proficiency in the work
practices involved, they are considered employees undergoing on-the-job
training and must be under the direct supervision of a qualified person at all
times. According to the definition of a “qualified employee”, the employee
also must have demonstrated an ability to perform work safely at his or her
level of training.

3.

National Grid requires contractors with electrically qualified employees to
provide documentation on how they qualify their workers.

4.9 Qualifying Non-Electrical Worker
Applies to: All qualifying non-electrical contractors working near energized lines
and equipment; as needed
1.

The contractor shall provide orientation for non-electrical workers entering
and working within restricted areas such as a substation and those working
near energized lines and equipment.

2.

The information provided to these workers must meet the requirements of
paragraph 1910.269(a)(2)(ii). However, the orientation and training may not
be as comprehensive as the qualified electrical worker would be.
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They must know:

What is safe and not safe to touch in the specific areas they
will be entering;

3.



The maximum voltage of the area;



The MAD for the maximum voltage within the area;



Proper use of personal protective equipment and in the work
practices necessary for performing their specific work
assignments within the area.

Until these workers have demonstrated proficiency in the work practices
involved, they are considered to be employees undergoing on-the-job
training and must be under the direct supervision of a qualified person at all
times.

4.10 Asbestos, Lead and other Hazardous Materials
1.

Asbestos and lead materials associated with electrical and gas equipment
includes, but is not limited to: cement-type cable covering, cable wrap, wire
coatings, coal tar pipe wrap, and transite panels and conduits. Asbestos
and lead materials may also be present in building materials including but
not limited to: paint, mastics, caulking, insulation and roofing materials.

2.

Where asbestos and other hazardous material is present and likely to be
disturbed, the National Grid project representative and contractor shall
coordinate how the asbestos, lead or other hazardous materials will be
managed and shall consult National Grid’s Safety & Environmental
department as appropriate.

3.

Removal of this material must be done by individuals specifically trained
and qualified to handle asbestos and lead. Refer to National Grid Safety
Procedures, F-615, F-617 and F-619 for guidance on asbestos and lead
handling and removals. For more information, contact a National Grid
representative for a copy of these procedures.

Note: Contractors who will encounter asbestos or lead as part of their work shall
reference in their safety plan how they will address this hazard.
4.11 Lift Plans for Work Near Energized Electrical Equipment
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1.

All work involving hoists, cranes or other lifting equipment within 10’ of
energized electrical equipment must have a detailed lift plan/procedure.

2.

As a minimum Lift Plans shall include the following:
a. Designated Operator and Signal person
b. Detailed travel and flight path that ensures the boom and
material being raised is controlled 100% of the time and will
maintain the appropriate clearance
c. Designated cover up and isolation to ensure employee and
equipment safety in the event of an unplanned action or failure
d. Emergency action plan with detailed instructions to respond to
unplanned/uncontrolled event during the lift or positioning of the
lifting equipment.
e. Documented load weight and equipment lifting limits
f. Rigging equipment and methods that will be used during the
lifting. Sign off/approval from the management official
responsible for the work

4.12 Fall Protection
1.

Fall protection or fall restriction devices shall be used when working at
heights over 4 feet with the exception of ladder use, when three points of
contact are maintained. Examples of fall protection include appropriate
guardrail systems, completed/approved scaffolding and personal fall arrest.
For more information, see the National Grid Safety Procedure H806 Fall
Protection.

2.

All fall protection shall be inspected before use each day to determine if
equipment is in good working condition. Defective equipment shall not be
used and shall be removed from service.

3.

A worker may enter or exit an aerial lift (at heights above four (4) feet)
provided that fall protection such as guardrails or a fall arrest system is used
while the worker moves between the lift and the working surface. Before
any such transfer is made, the employee shall be properly tied-off to an
adequate support, the pole or structure prior to and in the direction of the
transfer.
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Exceptions to fall protection shall be in accordance with Federal & State
requirements.
4.13 Herbicide Application
1.
Vegetation spraying shall be conducted unescorted only by contractor
employees who have been designated as a Qualified Electrical Worker,
where applicable.
2.

The spray applicator shall have ID cards issued by Security with background
checks available from the contractor.

3.

National Grid management shall require a schedule of the spraying in their
areas.

4.

Once spraying begins, the contractor must contact local management on a
daily basis to inform them of progress or changes to the schedule.

5.

The contractor shall post all stations with dated signs indicating when the
station was sprayed. These signs should not inhibit access to the station.

6.

The contractor shall ensure that any stored materials and equipment do not
get covered with “overspray”. Overspray represents a substantial safety
hazard and cannot be allowed.

7.

When applying herbicides, contractor employees shall wear appropriate
PPE in accordance with product labels.

5.0 UNDERGROUND OPERATIONS WORK
In addition to the other requirements referenced in this document, this section
covers requirements that are specific to underground operations work.
5.1 PPE Requirements
All contractors shall comply with the applicable PPE and WZTC requirements
referenced in Section 4.0.
5.2 Enclosed Space Assessment, Ventilation, Entry and Rescue
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Refer to the National Grid EOP-UG006 Underground Inspection and Maintenance
and National Grid Safety Procedure I-902 Enclosed Space Procedure for more
information regarding enclosed space requirements.
1.

Contractors are required to follow all procedures in this document in regards
to enclosed spaces (manholes, sidewalk vaults, etc.), including assessment,
ventilation, entry and rescue.

2.

Each enclosed space shall be tested prior to removing manhole lids and
entry. Atmospheric testing shall be continuous for the duration of the entry
using a calibrated, industry approved atmospheric tester.

3.

When performing hot lead work or when indicated by atmospheric
monitoring, engineering controls such as forced mechanical ventilation shall
be used when working in National Grid manholes at all times.

4.

All contractors who are qualified electrical workers will treat these spaces as
“enclosed spaces” and follow non-entry rescue provisions.

5.

In some situations a boom is allowed for retraction from an enclosed space.
Refer to Safety Procedure I-902 for more information.

6.

Steel cable or wire rope for non-entry rescue is prohibited.

5.3 Equipment Safety Inspection
1.

Inspect underground facilities (manholes, vaults, hand holes, splice boxes,
junction boxes, pad mount transformers, switchgear and submersible
equipment, etc.) each time a crew performs work at one of these facilities.
All separable components in these facilities shall be inspected by infrared
instrumentation. A National Grid representative can provide details from the
National Grid EOP-UG001 Infrared – Non-Contact Thermometer Inspection
Requirement for Underground Equipment for more information.

2.

The infrared (IR) thermometer or camera shall, at a minimum, have a range
of -25°F to 1400°F with a plus or minus 1% accuracy. For more details and
current operating procedures, contact a National Grid representative
regarding EOP UG001.

3.

The format for data collected shall follow the National Grid EOP UG006
Underground Inspection and Maintenance requirements. Please contact a
National Grid representative for more information.
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4.

“Touch Potential” testing of metal street lighting poles is required as a part
of any maintenance work. For more information, a National Grid
representative can provide a copy of the National Grid EOP G016 Elevated
Equipment Voltage Testing and National Grid Work Methods Bulletin #0426 Touch Potential Testing of Metal Street Lighting Poles.

5.

Touch Potential testing results shall be recorded on the job safety brief and
the manhole inspection form which shall be given to the National Grid
Construction Supervisor or designee.

6.

All contractors working for National Grid shall use materials and equipment
in accordance with the manufacturing guidelines. It is the contractors’
responsibility to understand the manufacturers’ limits and prescribed use of
their tools and equipment before each use.

7.

Workers shall test and verify that the underground cable is de-energized
and guillotine the cable if needed from outside the hole. Rubber gloves
shall be worn at all times while performing this task.

6.0 OVERHEAD LINE WORK
In addition to the other requirements referenced in this document, this section
covers requirements that are specific to overhead line work.
6.1 PPE Requirements
All contractors shall comply with the applicable PPE and WZTC requirements
referenced in Section 4.0. In addition, contractors will follow ground-to-ground and
cradle-to-cradle use of rubber gloves while performing work on energized
overhead lines. Any foreign wire, including those on a pole or structure constitutes
an energized source and requires the use of rubber gloves (ex: Cable TV,
telephone, fire alarm wire, etc.).
6.2 Fall Protection
All contractors who climb structures such as wood poles or transmission towers
shall utilize enhanced fall protection equipment (fall arrest devices) and techniques
(ex: Buckingham Buck-Squeeze, Miller StopFall or Jelco Pole Choker). When
working on wooden and steel structures, a full body harness and lanyard shall
provide 100% fall protection at all times (100% tie off, Shepperd’s Hook, etc.).
Climbers shall never be allowed to drop or slide down a pole or structure more
than two feet.
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Exceptions to fall protection shall be in accordance with Federal & State
requirements.
6.3 Pole/Structure Inspection
Contractor shall ascertain the structural integrity of the pole or other structure prior
to installation, removal, repair or modification of the equipment on the structure.
1.

Prior to climbing any pole, an inspection and test of the condition of any
pole being climbed shall be performed. The weight of the employee, the
equipment being installed and other working stresses (such as the removal
or re-tensioning of conductors) can lead to the failure of a defective pole or
one that is not designed to handle the additional stresses.

2.

If the pole is found to be unsafe to climb or to work from, it must be secured
so that it does not fail while an employee is on it. The pole can be secured
by a line truck boom, by ropes or guys, or by lashing a new pole alongside
it. [29 CFR 1910.269(q)] If measures cannot secure the pole, the contractor
must cease operations and notify the National Grid Construction Supervisor
or designee

6.4 Electrical Work Methods
1.

Jumpers of any type shall not be used to keep transformers, risers or
transformer banks energized for the purpose of changing potted porcelain
cutouts. A National Grid representative can provide information to the
National Grid Electric Operation Procedure (EOP) D001 Cutouts – Open
Type for more information.

2.

Potted porcelain cutouts must be changed out when work is being
completed on a pole even if this is not planned in the scope of the work
provided.

3.

Properly rated and inspected slings, chains or tongs shall be utilized to
move poles and equipment. Winch lines must not be wrapped around poles
or looped around transformer ears to lift without a sling or chain.

6.5 Transmission Overhead Lines
1.

For work on transmission circuits, red tape shall be placed around any
energized pole, pole structure, or tower adjacent to the de-energized line.
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2.

When one circuit of a double circuit pole or tower line is de-energized for
work, a red or orange flag shall be placed on the energized side of the pole
or tower nine feet below the lowest energized conductor. In addition, a red
or orange flag shall be placed on the lower cage on the side toward the
energized circuit at each arm level as employees work on them or pass
them.

3.

All contractors using ATV’s, UTV’s or RTV’s for transmission or forestry
work, are required to follow all local OHRV requirements for PPE and
driving safety. Training shall include classroom and in-field instruction as
well as a formal driving assessment on an annual basis for each type of
vehicle planned for use: i.e. UTV specific training for UTV’s and ATV
specific training for ATV use. All contractor employees must be fully trained
and qualified before use Proof of individual operator training certifications
for each operator shall be available at all times. US DOT rated helmets and
safety glasses/goggles are required for any vehicle that does not have a
seatbelt and a roll cage. In equipment with a roll cage and seatbelt,
operators can utilize a hard hat and chin strap.

4.

At the end of each day, unless other arrangements have been made for an
extended outage, grounds will be removed and the National Grid project
representative will be notified that all personnel are “clear” of the conductor
bus work and equipment.

5.

Wherever transmission line workers “touch” wires, a personal ground shall
be installed at the work area to establish an equipotential zone, unless
workers are engaged in live-line barehand work (29 CFR 1926.964)

7.0 SUBSTATIONS
In addition to the other requirements referenced in this document, this section
covers requirements that are specific to substations work.
For additional information, a National Grid representative can provide a copy of the
National Grid Substation Maintenance Procedure SMP 499.01.2 Protective
Grounding Procedure under the Substation Work Methods Infonet page for
specifics regarding substation grounding practices.
Grounding plans for substation, major distribution and transmission projects will be
submitted to the National Grid construction supervisor a minimum of 1 week prior
to construction for review. This plan will show the steps, work area limits and
ground cable size and amount. Once reviewed with the National Grid and prior to
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starting the job, the plan will be reviewed by the contractors with all employees and
subcontractors on the project.
The use of an “Equipotential” step/platform or a conductive mat is required for
access and egress from the following:
a. Crane or any other equipment, including aerial lift equipment, that is
connected to the substation ground grid and/or bonded to transmission
line conductors when working outside of the station fence
b. In the rights-of-way
c. In areas inside the substation where there is no ground grid present.
When work is performed inside the substation and there is a ground grid available,
the “Equipotential” step/platform or conductive mat is not necessary.
All vehicles shall be grounded and barricaded per OSHA standards and the
National Grid Electric Operating Procedure G026 Mechanized Equipment
Grounding.
Proper clearances shall be maintained from adjacent energized substation bus,
energized portions of substation equipment and other transmission lines at all
times.
Use of proper insulated tooling (shotguns and sticks) shall be utilized per NECA
standard maintaining MAD.
7.1 PPE Requirements
1.

All contractors shall comply with the applicable PPE and WZTC
requirements referenced in Section 4.0.

2.

Contractors who perform any ground breaking activities in a substation
within a pre-marked area will require Dig Safe marks to be in place;
otherwise, the job must be suspended and the National Grid construction
supervisor or project representative shall be notified of the condition.

3.

When using non-insulated man-lifts, and if provided by the manufacturer, a
secure point of attachment for lifelines, or lanyards or deceleration devices
shall be utilized, independent of the means to support or suspend the
employee. Workers feet shall also always remain on the floor.

7.2 Notification of Control Authority When Entering a Substation
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1.

When a contractor enters and exits a National Grid substation, the
contractor shall ensure that the System Control Center is notified. While
work is being conducted, gates must be monitored at all times or the gates
shall be locked. For more information, contact a National Grid
representative regarding National Grid EOPG022 Substation Security.

2.

Unescorted entry in substations can only be provided to contractors who
provide assurance that their employees and subcontractors are electrically
qualified as specified in 29 CFR 1910.269. Refer to Section 4.0 of this
document

3.

All National Grid specifically identified bulk power stations will require
NERC-CIP training, certification and approval prior to entry to those sites.

7.3 Substation Work Area Identification (SWAI)
1.

Contractors who will be working in substations shall follow the SWAI
procedure. National Grid will provide a copy of this procedure if required by
the project. For more information, contact a National Grid representative
regarding National Grid SMP499.10.2 Substation Work Area Identification
Procedure.

2.

Qualified contractors as referenced in section 4.8 of this document shall
install their own work area identification. National Grid shall arrange work
area identification for non-qualified workers as required.

3.

Designated storage areas for items not being used will be posted in the yard
and should be the only place these items are kept.

8.0 GAS OPERATIONS WORK
In addition to the other requirements referenced in this document, this section
covers requirements that are specific to Gas operations work. For more
information, contact a National Grid representative regarding National Grid
General Safety Requirements SHE1001 Gas Policy which can be found following
this link:
http://dc-gasweb1/MelSite/WMSafetyAll.asp .

8.1 PPE Requirements
1.

All contractors shall comply with the applicable PPE and WZTC
requirements referenced in Section 4.0.
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The contractor shall wear all appropriate PPE and Class 2 rubber gloves for
personal protection when digging or probing within 2 feet of known electrical
conductors and when the location of energized conductors is unknown.

8.2 Gas Operations
1.

Any contractor who performs covered tasks shall be operator qualified (OQ)
as defined in the DOT Title 49 CFR, Subpart N and all applicable state
requirements pursuant to the state the contractor is working in. Additionally,
any qualifications of contractor employees shall be in full accordance with
the Company’s Operator Qualification written plan, (OQ Plan) Refer to the
most current list of covered tasks in accordance with National Grids’
Operator Qualification Program and the Northeast Gas Association, (NGA).
a. The Operator Qualified status of contractor employees must be
regularly updated and accessible through the ISN system. This
listing must detail employees’ current tasks they are qualified for,
the next recertification date, associated documentation and a
documented annual acknowledgement in ISN on their qualified
workers as referenced in section 3.1 of this document.
b. Contractor personnel involved with covered tasks may require
certification by National Grid and an orientation of the involved
tasks and National Grid Company standards. National Grid
reserves the right to validate contractor qualifications prior to
performing Live Gas work.
c. Atmospheres are to be tested with a properly calibrated
Combustion Gas Indicator (CGI) or Gas Measurement Instrument
(GMI) in accordance with National Grid excavation procedures as
required.
d. Each employee in an excavation shall be protected from cave-ins
by an adequate protective system, such as sloping, benching or
an appropriate shoring system. For more information, contact a
National Grid representative regarding National Grid Safety
Procedure M-1301 Standards for Working in Excavations.

9.0 FORESTRY AND VEGETATION MANAGEMENT
In addition to the other requirements referenced in this document, this section
covers requirements that are specific to vegetation management work.
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9.1 PPE Requirements
1.

All contractors shall comply with the applicable PPE and WZTC
requirements referenced in Section 4.0.

2.

For work along roads and other areas of vehicular traffic, contractors shall
wear high visibility clothing or vests.

3.

Flame Resistant Clothing is not required per the applicable OSHA Forestry
standard. Forestry contractors must instead wear natural fiber clothing
when working within 10 feet of energized equipment.

4.

Forestry contractors must wear a properly adjusted full-body fall protection
harness connected to an appropriate lanyard when working from an aerial
lift. The lanyard must connect to an attachment anchored to either the
boom or bucket mounting hardware. Attachment points anchored through
only the fiberglass portion of the bucket are not acceptable.

5.

Forestry contractors will be required to wear chaps while operating a
chainsaw or when assisting and/or working in close proximity to a chainsaw
that is being operated.

6.

Saws shall not be left unattended with the engine running.

7.

When a contractor employee carries a saw, the engine shall be off and/or
covered or the saw shall be carried with the blade to the rear and locked.

8.

Tree crews will not be allowed to fly their buckets in between the primary
and secondary cables if the MAD will be violated in process of doing so.

9.2 Equipment and Work Methods
1.

Forestry contractors shall utilize fiberglass sticks and stick saws for work
around energized equipment. Additionally, integrity tests shall be performed
and documented annually. Test results and expirations shall be available
on each vehicle as needed.

2.

Forestry contractors shall perform and document dielectric testing of all
aerial units annually. Test results and expirations shall be available on each
vehicle as needed.

3.

For lump sum or unit price mileage trimming projects, a single foreman may
supervise up to four (4) bucket trucks on the same project. The minimum

PRINTED COPIES ARE NOT DOCUMENT CONTROLLED. FOR LATEST VERSION, PLEASE
REFER TO THE NATIONAL GRID SAFETY & HEALTH SERVICES INFONET SITE.

N-1402

National Grid
Safety Procedure

CONTRACTOR SAFETY REQUIREMENTS

Rev. No.
Page No.
Date:

11
42
2/26/2018

qualifications for the “lead” person on each of the other trucks shall be a
Journeyman Tree Trimmer or equivalent (Qualified Line Clearance Tree
Trimmer). At least one other employee on the truck shall be an OSHA
defined, Qualified Line Clearance Tree Trimmer Trainee. For Upstate New
York only, it is understood that a Qualified Line Clearance Tree Trimmer
shall carry the title, wage and benefits as outlined in IBEW LU 1249’s
existing contract of a Journeyman Treeman and that a Qualified Line
Clearance Tree Trimmer Trainee shall carry, at a minimum, the title, wage
and benefits as outlined in IBEW LU 1249’s existing contract of a Treeman
Trainee, 2nd year.
9.3 Training
1.

Forestry contractor management will be required to attend safety council
meetings hosted by National Grid as required. The contractor shall ensure
that all appropriate safety personnel for the National Grid territory are in
attendance.

2.

Forestry contractors shall implement and provide the required training and
certification programs necessary to provide OSHA defined Qualified Line
Clearance Tree Trimmers or Qualified Line Clearance Tree Trimmer
Trainees. Qualifications shall be provided in the ISN system. Forestry
contractors shall provide an update HASP by April 1st of each year for all
work being conducted at National Grid.

3.

All contractors using ATV’s, UTV’s and RTV’s for transmission or Forestry
work are required to follow all local OHRV requirements for PPE and Driving
safety

10.0 LNG PRODUCTION, TRANSPORT AND HANDLING
In addition to the other requirements referenced in this document, this section
covers requirements that are specific to LNG Production facilities.
All contractors working at LNG plants will sign in and out of plants daily in the
contractors log book. All other gas supply facilities and subcontractors require
authorization under the contractor management official. If required by the project,
trained National Grid plant personnel shall initially, and as needed, review and reissue as needed, a work permit process which shall which describe the work being
performed, valves with their locations and Lock-out/Tag-out numbers.
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10.1 PPE Requirements
1.

All contractors shall comply with the applicable PPE and WZTC
requirements referenced in Section 4.0 and shall include FR outer clothing.

2.

Cryogenic protective gloves/gauntlets and face shields are required when
making connections to load / unload LNG. National Grid retains the right to
enhance PPE requirements as conditions warrant. The use of additional
PPE shall be based on the task performed and the PPE matrix for work in
production plants.

10.2 Training
1.

Contractors who transport LNG/propane at National Grid facilities are
required to be certified in first aid/CPR and are required to complete frostbite awareness training. Documentation of training records shall be
maintained in the ISN system.

2.

National Grid expects contractors working at LNG plants to meet the
requirements of 49 CFR 193 Subpart H for health, training or experience
and/or any applicable National Grid procedures that supersede the above
requirements. Contractors shall provide documentation on their qualified
workers, as referenced in section 3.1 of this document.

3.

All Contractor personnel performing work in LNG plants must meet the
requirements of the National Fire Protection Association (NFPA), part 59.

11.0 ELECTRIC GENERATION
In addition to the other requirements referenced in this document, this section
covers requirements that are specific to Electric Generation.
11.1 PPE Requirements
1.
All contractors shall comply with the applicable PPE and WZTC
requirements referenced in Section 4.0
2.

Hearing protection is required when working anywhere inside a generation
plant and/or outside the plant where noise may be excessive. Acoustic
barriers shall be maintained by the contractor as needed.

3.

Safety shoes with a minimum height of six-inches are required in
Generation plants.
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Contractors working in generation plants are required to wear 8-Cal clothing
protection. For additional guidance, a National Grid representative can
provide reference to Electricity Distribution Operations Infonet webpage
under Electric Generation’s Policies and Procedures EGO-028 Personal
Protective Clothing & EGO-029 Personal Protective Equipment.

11.2 Training
1.

Required training may include; PCB’s, asbestos, mercury, confined space
awareness and excavation competent person requirements. HAZCOM is
required by contractors working in generation plants as applicable.

2.

Contractors who work at a National Grid Generation Station shall attend an
orientation regarding plant safety and as required, US Coast Guard
Maritime Security (MARSEC) policies.

3.

Equipment training is required per federal, state and local regulations and
National Grid procedures. Operators of any powered industrial vehicle must
be qualified and documentation shall be documented.

11.3 Equipment & Excavations
1.

All excavations shall be performed in accordance with EGO-0005
Procedure for Excavation in National Grid Generation Facilities and National
Grid Safety Procedure M-1301 Standards for Working in Excavations. For
additional information, contact a National Grid representative for copies.

2.

Gasoline and diesel powered fork trucks shall NOT be used inside the plant
or other enclosed facility. Only propane/electric fork trucks are permitted
except where additional hazards may exist.

3.

All wood products necessary for the work must be made of flame retardant
material.

11.4 Equipment Isolation
For isolation of hazardous energy sources while working in Generation plants,
please contact a National Grid representative regarding EGO-0010, Control of
Hazardous Energy Sources-Work Permit System.
12.0 CIVIL CONSTRUCTION
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In addition to the other requirements referenced in this document, this section
covers requirements that are specific to civil construction work.
12.1 PPE Requirements
1.
All contractors shall comply with the applicable PPE and WZTC
requirements referenced in Section 4.0.
2.

Rubber gloves shall be worn while carrying out work in and around
energized or identified direct buried lines, live duct banks, transformer
enclosures, manholes, switch gear and other electrical apparatus when
performing civil investigations, installations or repairs.

12.2 Enclosed Space Assessment and Ventilation
Contact a National Grid representative regarding the National Grid EOP-UG006
Underground Inspection and Maintenance and National Grid Safety Procedure I902 Enclosed Space Procedure for more information regarding enclosed space
requirements.
1.

Contractors are required to follow all procedures in this document in regards
to enclosed spaces (manholes, sidewalk vaults, etc.), including assessment,
ventilation, entry and rescue.

2.

Each enclosed space shall be tested prior to removing manhole lids and
entry. Atmospheric testing shall be continuous for the duration of the entry
using a calibrated, industry approved atmospheric tester.

3.

When performing hot work or when indicated by atmospheric monitoring,
engineering controls such as forced mechanical ventilation shall be used
when working in National Grid manholes at all times.

7.

All contractors who are qualified electrical workers will treat these spaces as
“enclosed spaces” and follow non-entry rescue provisions.

8.

In some situations a boom is allowed for retraction from an enclosed space.
Refer to Safety Procedure I-902 for more information.

9.

Steel cable or wire rope for non-entry rescue is prohibited.

12.3 Equipment Safety Inspection
All contractors shall comply with the applicable equipment safety inspection
procedures referenced in Section 5.3
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12.4 Excavation Requirements
All excavation work shall be performed under the control of a competent
person. All soils in National Grid territories are to be considered class “C”,
considered unstable and shall require all excavations be performed in
accordance with OSHA 1926.651, EGO-0005 Procedure for Excavation in
National Grid Generation Facilities and National Grid Safety Procedure M1301, Standards for Working in Excavations. For more information, contact a
National Grid representative for a copy.
Crews that are performing Excavations shall include an excavation log with their
job brief that states the soil type, expected depth and length as well as final depth
and length. All required steps need to prevent collapse will be documented on this
form as well prior to entry.
Protective systems shall be used for certain manhole installations. These
scenarios are covered below:
 The hazard assessment, competent person and/or National Grid
supervisor deems it necessary
 If an excavation for a manhole in a roadway is completed and
installation of manhole and backfill is not able to be done before
the day is complete, a protective system will be required before
road plating
 Installation of any manhole 3 way or greater in size/
Where trench boxes are required to be built on site, the contractor shall submit
a PE stamped plan and the location shall be designated on the excavation
drawings.
All lifts (not limited to materials and equipment) shall be planned and rigged by
a competent person. A lift plan shall be provided for all “critical lifts” and must
be submitted by a qualified professional to the National Grid representative
prior to the lift taking place.
12.5 Cable fault finding and replacements
For excavation work needed to support faulted cables and emergency cable
locates, the use of Cable Avoidance Tooling (CAT) shall be used in addition to
Dig Safe requirements as an added safeguard to further pin point unidentified
buried cables.
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For excavations within the tolerance zone, all hand digging in and around
direct buried cables shall require basic PPE, non-metallic handled shovels,
rubber gloves, FR clothing and EH rated work boots with over shoes.
All excavation equipment shall be grounded in accordance with NG EOP
G026. For additional information, contact a National Grid representative.
The use of GPR (Ground Penetrating Radar) shall also be required to verify the
Dig Safe/811 locates after award of the project and prior to excavation. This shall
include electric URD, UCD and Substation projects.
12.6 Technical Review
Where and when applicable, all trench and excavation work shall be
reviewed and stamped by a civil PE in the state of record and will be
executed under the supervision of a trenching and excavation competent
person. All leading edges of trenches and excavations shall be
appropriately demarcated, clearly posted and controlled to prevent
unauthorized persons from entering and inadvertently falling into the
excavation. All trenches and excavations shall be closed as soon as
practical/possible. All excavations shall be fully controlled for the duration
of the exposure by adequately substantial means to withstand the
environment and conditions expected to be present.
All pot holing/test holing and exploratory excavations shall utilize vacuum
excavation whenever near known underground utilities or hazards, and
when the potential for unknown hazards such as live electrical or gas
conveyances exist. When using vacuum extraction in combination with
air blowing/air knife tools, all persons in the immediate area shall be
wearing safety glasses in addition to a full face shields.
13.0 AVIATION
1.
Helicopter Crews of two or more shall perform a preflight documented job
brief.
2.

Helicopter work shall require the use of aviation helmets for both the pilot
and passengers.

3.

Helicopter pilots and passengers shall participate in the "Flying in the Wire
and Obstruction Environment” training prior to flight.

4.

Helicopter pilots shall meet the following minimum flight time experience:
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a. 2000 hours as Pilot in Command or Second in command of a rotor
craft
b. 1000 hours in a turbine rotorcraft / helicopter
c. 100 hours in a helicopter of the make and model to be utilized at
National Grid
d. 300 hours flight time in Wire Environments
For more information, contact a National Grid representative for a copy of EOP
T012 Helicopter Utilization & Notifications.
14.0 TRANSPORTATION RISKS
Contractor shall define transportation related activities that can have potential
process safety consequences. National Grid shall determine if additional risk
assessment is needed and contractor shall participate in the assessment.
Contractor shall modify their process to mitigate risk that is determined to be
intolerable.
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APPENDIX A: NATIONAL GRID CONTRACTOR RISK MATRIX

Category
Medium / High
Risk Exposure
Tier I
Inclusion in
ISN Program is
Required

National Grid Contractor Risk Matrix
Examples to be included in this category
Description of Work
Impact of Work
(including, but not limited to)
Physical Work, activity,
Work, activity, or service  Maintenance, Construction and
or service that is
having:
demolition contractors
performed on National
 A potential for
 Chemical cleaning, tank cleaning
Grid property site or is
causing a
 Electricians and Instrumentation
performed off-site where
catastrophic
Technicians
Owner Client has
operational incident;
 Movers
responsibility and is
 Access to operations;  Welding
liable for work
and/or
 Heavy equipment operations
performed.
 A direct role in site
 Well drilling and testing
operations or
 Environmental investigation, remediation,
Includes, but is not
maintenance, where
monitoring activities
limited to, any activity
failure could result in  Hazardous waste handling and/or
requiring confined space
serious harm to
transport
entry, elevated work,
employee or public
 Excavation
work on operating
well-being, company
 Food service and handling
systems involving
assets, or the
 Equipment Inspection (e.g., X-ray &
hazardous energy, and
environment
other NDT)
most work requiring a

On-site sampling / gauging activities (not
general work permit, hot Also includes any
including escorted storm water sampling)
work permit, or confined Contractor personnel’s
 Common carriers transporting Owner
space permit.
job function which has
Client-owned LNG or petroleum products
no direct or very limited
 Landscaping services
supervision for
 Snow Removal
operational checks.
 Janitorial services
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Low Risk
Exposure
Tier II
Inclusion in ISN
Program is NOT
Required

Work that is office based
such as:
 Consultants that do
not perform work or
activities as
described in the
Medium/High Risk
exposure category
 Offsite services
 On-site vendor pickup/delivery and
repair services
 Work performed by
public and private
utilities
 Personnel on-site
with Visitor Status,
when escorted

Work, activity, or service
having an indirect role
and no, or limited,
access to operations or
maintenance where
failure could result in
serious harm to
employee or public wellbeing, company assets,
or the environment.
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Vacuum truck affecting/involving process
operations
Oil Spill Response Organizations
(OSRO)
Mail/package/part delivery or pick-up
(e.g. UPS, Fed EX, vendor-specific)
Samples pick-up by laboratory/courier
Office machine servicing (copiers,
printer, computer, etc.)
Laboratory apparatus servicing
Storm water Sampling Labs/Contractors
(When Escorted by Owner Client
personnel)
Deliver/supply services (vending
machine, bottled water, laundry)
Municipal waste pick-up
General trash removal services
Off-site repair/fabrication shops (such as
pump, safety valve, piping, vehicle)
Telephone, electric, local municipal utility
services
Regulatory representatives
Technical representatives
Engineering services (when escorted by
Owner)
Auditors

SVP of SHE can require any contractor to be part of ISN when deemed as a potential risk to
National Grid
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FORWARD
National Grid’s vision is to be a world-class safety organization, with zero injuries
every day. A critical component of achieving this vision is the careful development,
implementation and maintenance of safety procedures. This guidance document,
COVID-19 Health and Safety Plan, describes pandemic response measures, taken by
National Grid, to help prevent the spread of COVID-19.
Questions regarding this guidance should be referred to National Grid’s Safety
Department.
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SCOPE OF HEALTH & SAFETY PLAN

National Grid has developed this Health & Safety Plan (HASP) to uniformly apply
pandemic response measures to help prevent the spread of the COVID-19 virus.
National Grid field personnel and crews have been provided this information and
communications.
2.0

PROJECT PERSONNEL

2.1

Roles and Responsibilities

National Grid shall be responsible for the safety of all its employees and shall ensure
COVID-19 pandemic measures are in place. Key National Grid personnel are as
follows:
Incident Command Structure
The National Grid Incident Command Structure (ICS) has been activated within all
Business Units of National Grid’s US Operations to respond to the COVID-19 pandemic.
Members of the ICS review and approve all operational decisions, with the Incident
Commander ultimately responsible for these decisions. The Incident Commander relies
upon subject matter experts within the ICS, including the Operations Officer, the Safety
and Health Officer, to help set standards and guidance for protective measures to be
used to limit the spread of the COVID-19 virus. These Officers, in turn, utilize the
expertise of other members of the organization within Operations, Safety, and Health, to
assess risks associated with the work being performed and provide guidance on the
most effective measures to be used by employees to protect themselves, their
coworkers, our customers, and members of the public.
Field Supervisor
The Field Supervisor shall have the responsibility for monitoring and enforcing National
Grid COVID-19 pandemic measures and shall ensure that all employees have received
and reviewed this Health & Safety plan.
•
•
•
•
•

Serve as the appointed supervisor to oversee field personnel and ensure
pandemic measures are being followed
Ensure field personnel have the appropriate pandemic supplies
Disseminate all new National Grid COVID-19 communications to all field
employees
Where non-compliance is observed, take prompt corrective action; and
Have the authority to order a safety stop in the event of a serious safety issue.
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Crew Leader
The National Grid crew leader shall be in charge of the day-to-day details of the work to
be performed. They shall ensure that work is performed in accordance with National
Grid COVID-19 pandemic measures. They will:
•
•
•
•

Walk the job site at the start of each day to ensure a safe work environment;
Where non-compliance is observed, take prompt corrective action; and
Have the authority to order a safety stop in the event of a serious safety issue.
Perform the daily job safety briefing before commencing work, whenever a visitor
arrives to the job site, and if there is a significant change in the work or when an
extended break occurs. As part of the COVID-19 pandemic response, the
COVID-19 job brief checklist (Appendix A) shall be used in addition to the
applicable departmental job brief form.

Employees
National Grid employees are responsible for following all COVID-19 pandemic
measures;
•
•
•

Each employee is responsible for reporting to supervision any symptoms of
COVID-19, of any direct contact with an individual confirmed to have COVID-19,
or in contact with a person in quarantine.
Each employee is obligated to call a safety stop when a hazardous condition is
observed.
All lone workers shall conduct a self-assessment utilizing the COVID-19 job brief
checklist (Appendix A) and adhere to the guidance outlined in this plan.

National Grid Field Safety Representative
National Grid Field Safety Representatives conduct routine and random crew visits to
National Grid job sites. The National Grid Field Safety Department shall act as a
resource for National Grid field personnel to effectively implement this COVID-19 Health
& Safety Plan and will be available on an as-needed basis for inquiries related to this
HASP.
3.0

COVID-19 PANDEMIC RESPONSE MEASURES

3.1 COVID-19 Symptoms
COVID-19 Symptoms may include the following:
•
•

Fever
Cough
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Shortness of Breath
Chills
Repeated shaking with chills
Muscle Pain
Headache
Sore Throat
New loss of taste or smell
Hygiene and Social Distancing

•
•
•
•
•
•
•
•

3.3

Wash your hands often with soap and water for at least 20 seconds, especially
after using the restroom, before eating, and after blowing your nose, coughing, or
sneezing. Hand washing is the best way to prevent the spread of viruses.
If soap and water are not readily available, use an alcohol-based hand sanitizer
with at least 60% alcohol. Always wash hands with soap and water if hands are
visibly dirty.
Proper hand washing/sanitizing products will be provided to all employees
Maintain a minimum of 6’ social distance from other employees on site while
performing work and during routine breaks. When work tasks prevent this,
ensure proper face coverings are continued to be worn and proper hygiene
Avoid touching your eyes, nose, and mouth.
Cover your cough or sneeze with a tissue, then throw the tissue in the trash.
Clean and disinfect frequently touched objects and surfaces using a disinfecting
cleaning spray or wipe; if not available, use a soap and water solution.
All cleaning product trash and potentially contaminated PPE will be stored in a
trash bag and immediately disposed of at a National Grid facility at the end of
each shift. Trash should not accumulate in any National Grid vehicle.
Immediately wash hands upon disposing of trash bag.
COVID-19 PPE and Face Coverings

•

•

•

Face coverings are a requirement for all National Grid employees. Face
coverings must be worn by all employees:
o When working in public places
o When working in a customer’s premises
o When social distancing is not able to be maintained with a co-worker,
customer or member of the public in a National Grid facility, barn/yard,
work location or company vehicle.
Non-Fire-Retardant/Arc Rated Face Covering– use when there is no potential for
a gas ignition or electric arc flash. This can be National Grid supplied or a
personal face covering. Fire Retardant Face Covering – must be used when
there is potential for a gas ignition or electric arc flash.
Additional COVID-19 PPE guidance is provided in the attached Premise
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Entry Guidelines

3.4

COVID-19 Virus Risk Assessment and Adopted Measures

National Grid’s prescribed measures (work practices, PPE, hygiene) were selected
based upon the risk assessments completed by subject matter experts and reported up
through the ICS for approval. They are based upon the Centers for Disease Control &
Prevention (CDC) and OSHA guidance, as well as input from Operations, Safety, and
Health team members. They are believed to address all risks posed to our workforce,
as well as to our customers and members of the public, when jobs are conducted in
public places. These measures are reviewed on a continuous basis, for both
effectiveness and to ensure the latest guidance is incorporated, with changes made, as
necessary, after these reviews.
4.0

COVID-19 REPORTING PROCESS

4.1

COVID-19 Job Brief Checklist

In addition to the applicable departmental job brief form, all crew leaders shall utilize the
COVID-19 job brief checklist to facilitate crew discussion regarding symptoms of
COVID-19 and allow for discussion to help facilitate the reporting of a COVID-19
incident. All visitors to the job site will be required to have the job brief and COVID-19
checklist reviewed with them by the crew leader prior to entry on the job site.
Remember to maintain social distancing while conducting the job brief
4.2

COVID-19 Incident Reporting

To ensure the safety of all employees and the public, any employee shall immediately
contact their Supervisor and National Grid Employee Services if one of the following
conditions occur:
•
•
•

Employee is exhibiting symptoms of COVID-19
Employee has been in close contact of another individual with COVID-19
Employee has been in close contact of another individual who is currently being
quarantine for a suspected case of COVID-19
Close contact is defined as being within 6’ of a sick/quarantined individual for
more than 15 minutes.

Please refer to the COVID-19 Suspected/Confirmed Positive Process guidance
document in Appendix A.
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COVID-19 Job Brief Checklist
Please Distribute
Revised 5/7/2020
During this trying time it is important that we maintain our same level of focus at work locations conducting hazard
assessments and identifying risks prior to the start of each task. Prior to beginning work at every location, when
conditions, job focus or crew members change, after each meal period and after any prolonged interruption to the
work, a Job Briefing shall be held.
The work to be performed shall be discussed and assigned, and the safety aspects of the job shall be reviewed.
The National Grid protocol to screen all individuals to determine who may have been exposed to COVID-19 outside
of work must be reviewed at the start of the workday and Job Briefing.
(Employees working alone shall conduct a self-assessment to determine if they may have been exposed to
COVID-19 outside of work or should their condition change during the workday)
The questions are:


Are you feeling ill in any way? For instance, do you have any of the following symptoms: A fever? A cough?
Shortness of breath? Chills? Repeated shaking with chills? Muscle pain? Headache? Sore throat? New
loss of taste or smell?



Have you had close contact with a symptomatic person (e.g., fever, cough, and/or shortness of breath,
chills, repeated shaking with chills, muscle pain, headache, sore throat, new loss of taste or smell) within
the last 14 days?



Have you had close contact with a person who was tested with results pending or positive for coronavirus
within the last 14 days?



Have you recently been out of state for non-work related travel (within the last 14 days)?

Employees who answer “YES” to any of these questions must distance themselves from others, not enter the work
area, and immediately contact their supervisor privately for further instruction.
The employee must also contact the National Grid Employee Services Hotline 1-888-483-2123.
Employees who answer “NO” to all of these questions proceed with work activities as planned.
Please note on the Job Brief that you asked these COVID-19 Screening Questions.
To reduce multiple people handling the job brief during the COVID-19 pandemic crew leaders should handle all
documentation and record who is present on site after they have reviewed the job brief with each employee or
visitor.
hese questions, stop
REMINDER - Please be sure to follow CDC recommendations
▪

Maintain a minimum 6’ social distance from other people

▪

Employees must wear a face covering: when working in public places, when working in a customers premise,
or when social distancing is not able to be maintained with a co-worker, customer, or member of the public in a
National Gird facility, barn/yard, work location, or company vehicle.

▪

Avoid touching your eyes, nose, and mouth.

▪

Clean and disinfect frequently touched objects and surfaces using either a EPA registered disinfectant (Lysol,
Clorox, etc.), soap and water, or a bleach and water mixture (1/3rd cup bleach per gallon of water)

▪

Use the fold of your arm to cover a sneeze or cough

▪

Wash your hands often with soap and water for at least 20 seconds, especially after going to the bathroom;
before eating; and after blowing your nose, coughing, or sneezing.
▪

If soap and water are not readily available, use an alcohol-based hand sanitizer with at least 60%
alcohol. Always wash hands with soap and water if hands are visibly dirty.
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Appendix B
Community Air Monitoring Plan

GEI Consultants, Inc., P.C.

Community Air Monitoring Plan
Williamsburg Works Site Parcels 3 and 4
In accordance with NYSDEC and NYSDOH requirements for a Community Air Monitoring Plan
(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 parts per million
(ppm) above
background for 15minute average
Persistent levels >5
ppm over background
<25 ppm

VOCs











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










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
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 μg/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.
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SOP No. Intro
Revision No. N/A
Effective Date: June 2011

2.2. Footer Information
■

Each footer contains the page number and total page numbers as well as
a second reference to the SOP name. This should help organize and
collate pages.

2.3. Body of Text
■
■
■
■

Limitations are provided to describe precautions or common issues
associated with the performance of the procedure.
References provide sources consulted for development of the SOP.
Attachments provide reference to external documentation that should be
reviewed in conjunction with the SOP.
At least one contact person is provided at the bottom of each SOP. These
people should be contacted with any questions or comments on the
particular SOP. The contact can clarify the SOP or edit as necessary.

2.4. Process for editing/updating SOPs

Should you need to make a global change to an existing SOP, the current .pdf
version can be found on the Intranet.
In order to make your changes, you will need to request a WORD copy of the
SOP from Andrea Hippler or Ryan Hoffman. Once you have made your
changes, the SOP should be e-mailed to Andrea Hippler and Ryan Hoffman
with a note as to what changed.
This document has been provided to all staff performing environmental field tasks
for GEi's Atlantic and New England Regions.

3. Attachment
Attachment A - Acronym List

G EI

■

Consultants
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STANDARD OPERATING PROCEDURE

AOC
ASTM
BOD
BTEX
CAMP
CERCLA
CFR
COC
DL
DNAPL
DO
DQO
EC
EIS
EPA
FID
FS
FWRIA
GAC
GC/MS
GFAA
GIS
GPR
HASP
HOC
HDPE
HPLC
HSO
IC
ICP
IDW
LEL
LNAPL
MCL
MDL
MGP
MSDS
NAPL

Abbreviations and Acronyms

Area of Concern
American Society for Testing and Materials
Biological Oxygen Demand
Benzene, Toluene, Ethyl Benzene, Xylenes
Community Air Monitoring Plan

Comprehensive Environmental Response, Cleanup, and Liability Act
Code of Federal Regulations
Chain of Custody
Detection Limit
Dense Non-Aqueous Phase Liquid
Dissolved Oxygen
Data Quality Objectives
Engineering Controls
Environmental Impact Study
Environmental Protection Agency
Flame Ionization Detector
Feasiblity Study
Fish and Wildlife Resources Impact Analysis
Granular Activated Carbon
Gas Chromatograph/Mass Spectrometer
Graphite Furnace Atomic Absorption Spectrometry
Geographic Information Systems
Ground-penetrating Radar
Health and Safety Plan
Halogenated Organic Compound
High Density Polyethylene
High Pressure Liquid Chromatography
Health and Safety Officer
Institutional Controls
Inductively Coupled Plasma Atomic Emission Spectrometry
Investigation Derived Waste
Lower Explosive Limit
Light Non-Aqueous Phase Liquid
Maximum Contaminant Level (for EPA Drinking Water Standards)
Method Detection Limit
Manufactured Gas Plant
Material Safety Data Sheet
Non-aqueous Phase Liquids
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NCP
NPL
OSHA
PAH
PCB
PID
QA/QC
QAPP
QHHEA
RAO
RAP
RCRA
RD
RI
RFP
RP
SARA
SCGs
SMP
SOP
SOW
SPLP
STEL
SVE
SVOC
SWMU
TCLP
TIC
TOC
TOSCA
TPH
TWA
USACE
USEPA
UST
USGS
VOC
WP
XRF

SOP No. Intro (Attachment A)
Revision No. 2
Effective Date: June 2013

National Contingency Plan
National Priority List
Occupational Safety and Health Administration
Polycyclic Aromatic Hydrocarbon
Polychlorinated Biphenyl
Photoionization Detector
Quality Assurance / Quality Control
Quality Assurance Project Plan
Qualitative Health and Human Exposure Assessment
Remedial Action Objectives
Remedial Action Plan
Resource Conservation Recovery Act
Remedial Design
Remedial Investigation
Request For Proposal
Responsible Party
Superfund Amendments and Reauthorization Act
Standards, Criteria, and Guidance
Site Management Plan
Standard Operating Procedure
Scope of Work or Statement of Work
Synthetic Precipitate Leaching Procedure
Short-Term Exposure Limit
Soil Vapor Extraction
Semi-Volatile Organic Compounds
Solid Waste Management Unit
Toxicity Characteristic Leaching Procedure
Tentatively Indentified Compound from Mass Spectrometry
Total Organic Carbon
Toxic Substance Control Act
Total Petroleum Hydrocarbons
Time Weighted Average
United States Army Corps of Engineers
United States Environmental Protection Agency
Underground Storage Tank
United States Geologic Survey
Volatile Organic Compounds
Work Plan
X-Ray Fluorescence

MEASUREMENTS
ppm
Parts per million
ppb
Parts per billion

2 of 3

SOP No. Intro

GEI CONSULTANTS, INC.
Environmental Standard Operating Procedures
Atlantic and New England Regions
ppbv
ppmv
bgs
msl
ppbv
µg/L
µg/Kg
µg/m3
mg/L
mg/kg
Mf/L
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Parts per billion by volume
Parts per million by volume
Below Ground Surface
Mean Sea Level
Parts per billion by volume
Microgram per liter
Microgram per kilogram
Microgram per cubic meter
Milligram per liter
Milligram per kilogram
Million fibers per liter
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STANDARD OPERATING PROCEDURE
PM-001 Utility Markout and Clearance

1. Objective
Describe typical utility markout/clearance procedures prior to and during excavation.
All markout procedures should be performed in accordance with local and state
regulations.
Many states, by law, require that utility companies are notified before excavation
begins. Actual procedures and requirements differ by state. City/state government
may have additional requirements for utility markout procedures.
Check the
requirements in the locality before beginning. Also check with the GEI project
manager to determine whether it is most appropriate for GEI or the
drilling/excavation subcontractor to handle mark out and clearance.

2. Execution
Public Utility Markouts
 The drilling/excavation locations should be marked with white paint, stakes, or
flags.
 The contractor should call the appropriate one call communication network for
the state the work is being conducted in. Refer to the Reference section in
this SOP for contact information. Contractors shall provide all necessary
information to the one call system. Sample location maps may be provided to
clarify sampling locations. The contractor shall provide GEI with the utility
clearance ticket number.
 If necessary, contact the municipalities or other utility owners to mark their
water, sewer, or other lines if they do not belong to the one call system. The
contractor should keep a record of these calls.
 Utility plans, if available, should be obtained from the property owner or
municipal offices.
 Prior to excavation, a visual check should be made that all utilities companies
and municipalities have marked their locations. This includes looking for
signs that a utility exists, and verifying that the markings agree with a visual
check. If they do not, contact the appropriate utility to remark their locations.
 Utilities will generally only markout and clear utilities in roadways or other
public property up to the property boundary. Owners of fiber optic cables,
natural gas pipelines, and other high hazard utilities will often markout on
private property if requested. The contractor should request this. See section
on private utility clearance below.
 Public agencies, utilities, contractors, other associations, manufacturers and
all others involved in excavation should adopt the American Public Works
Association (APWA) Uniform Color Code using ANSI standard Z535.1 Safety
Colors for temporary marking and utility identification, as follow:
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The APWA Uniform Color Code
1. White – Proposed Excavation
2. Pink – Temporary Survey Markings
3. Red – Electric Power Lines, Cables, Conduit and Lighting
Cables
4. Yellow – Gas, Oil, Steam, Petroleum & Gaseous Material
5. Orange – Communications, Alarm or Signal Lines, Cables or
Conduit
6. Blue – Potable Water
7. Purple – Reclaimed Water, Irrigation and Slurry Lines
8. Green – Sewers and Drain Lines
However, not all organization do use these colors.
scheme is understood.









Make sure the color

The excavator/contractor and consultant begins work on the scheduled work
date and time (if all the facility operators have responded) taking care to find
and preserve any markings that have been made.
If markings may be disturbed during work, establish offset marks to create
reference points for the underground utilities. Take photographs of the
markings before starting work.
When digging near a buried utility, the excavator/contractor and consultant
should be aware of their proximity to the utility and use caution.
If there is uncertainty about the accuracy of the markings or there are too
many utilities in a given location to excavate or drill safely, consideration
should be given to hand-digging the first few feet, vacuum excavation, or use
of a utility location company as detailed below in Private Utility Markouts.
Some clients may require hand or vacuum clearance to a minimum depth.
Check with the GEI project manager.
If exposing a utility, the excavator/contractor should provide proper support
and protection for the utility to prevent damage. Contact the utility operator
for support, guidance, or assistance.
When the excavation is complete, the excavator/contractor should provide
proper backfill for any utilities that have been exposed.

Private Utility Markouts
 Utility markouts on private property should follow the steps outlined above in
public utility markouts with the additions below.
 If work is conducted on private property where public utilities may not provide
markouts and the property owner cannot provide accurate utility plans, it is
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recommended to use a company to determine the utility locations using one
or more of the following technologies:
i. Electro-Magnetic (EM) device: This technology uses an electromagnetic field in the subsurface to accurately locate metallic lines or
non-metallic lines incorporating a metallic trace wire along their
surface. The field is created either by direct contact to the pipe or
tracewire, or by an induced current via radio waves.
ii. Sewer Sonde: For non-metallic lines where internal access is possible
(such as clean-out ports in a sewer), a beacon or ‘sonde’ that emits a
signal to the surface receiver as it is snaked through the pipe provides
the same accuracy as the EM detector. If the internal condition of the
pipe is desired, a camera can be deployed instead of a simple sonde.
iii. Ground Penetrating Radar (GPR): This technology involves radar
waves reflecting to a surface receiver which provides a visual real-time
map of the subsurface by which anomalies (such as pipes or tanks)
may be detected. It has limitations in clay or wet soils and requires a
skilled operator for interpretation. GPR should be considered for high
risk utilities (e.g. PVC natural gas lines without trace wire) where lineof-sight project from site entry point to a kiosk or other building is
uncertain.


Utility markout on private property should include clearance for other types of
underground structures such as underground storage tanks, septic systems,
utility or access tunnels, and in-ground irrigation systems.

3. Limitations






Markout notification time usually does not include holidays. Make sure
holidays are considered and markout time is scheduled accordingly. Do not
conduct excavation or drilling prior to the required wait time. Do not mark
excavation locations using spray paint if it is raining or snowing enough so
that the paint markings will be washed away. Consider using long stakes
instead of paint if snow is predicted. Excavations within the tolerance zone
should be performed with non-powered hand tools until the marked utility is
exposed. The tolerance zone may be determined by the utilities, law or
codes.
When excavating close to an underground utility, it is good practice for the
contractor/excavator to have a spotter assist and guide the machine operator.
Take care not to damage the conduit or protective coating of a utility. If the
excavator/contractor damages this, leave the damaged utility exposed and
immediately call the utility owner.
If contact to a gas utility occurs, notify police, fire, and emergency personnel,
and evacuate employees and general public. No attempt should be made to
tamper with or correct the damaged utility.
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4. References
Connecticut
Name: Call-Before-You-Dig (CBYD)
Telephone: 811 or 1-800-922-4455
Website: www.cbyd.com
Wait time after notification: 2 business days (excluding holidays)
Expiration of markout: 30 days
Massachusetts, Maine, New Hampshire, Rhode Island and Vermont
Name: Dig Safe
Telephone: 811 or 1-888-DIG-SAFE
Website: www.digsafe.com
Wait time after notification:
MA, ME, NH, and RI: 3 business days (excluding holidays)
VT: 2 business days (excluding holidays)
Expiration of markout: 30 days
New York State
Name: Dig Safely New York
Telephone: 811 or 1-800-962-7962
Website: www.digsafelynewyork.com
Wait time after notification: 2 business days (excluding holidays)
Expiration of markout: 30 days
New York City/Long Island
Name: New York City One Call Center
Telephone: 811 or 1-800-272-4480
Website: www.nycli1calldsi.com
Wait time after notification: 2 to 10 days (excluding holidays)
Expiration of markout: 30 days
New Jersey
Name: New Jersey One Call
Telephone: 811 or 1-800-272-1000
Website: www.nj1-call.org
Wait time after notification: 2 business days
Expiration of markout: 45 days

5. Attachment
Attachment A – Standard Utility Color Codes

6. Contact

Anne Leifer
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Color Code

Utility Description

Red

Electric

Yellow

Gas-Oil

Orange

Communications

Blue

Water

Green

Sewer

White

Proposed Excavation
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Connecticut Department of Environmental Protection, Guidance for Collecting
and Preserving Soil and Sediment Samples for Laboratory

6. Attachments
Attachment A - Example Chains of Custody
Attachment B - Shipping Info Pies

7. Contact
Leslie Lombardo

G EI

■

Consultants

4of4

SOP No. FD-003

GEi CONSULTANTS, INC.

Environmental Standard Operating Procedures
Atlantic and New England Regions

SOP No. FD-006
Revision No. 2
Effective Date: June 2011

Magellan Website: .magellangps.com
National Geodetic Survey: ://www.ngs.noaa.gov/

5. Contact
Matt O'Neil
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of the volatiles may be lost due to the pressure drop produced by the suction lift. In
such cases, the voe data must be qualified accordingly. For this reason, use of the
peristaltic pump for collecting groundwater samples for voe analysis is not
recommended and approval for its use should first be obtained from the project
manager or geologist.
Another disadvantage of using direct-push technology for collecting groundwater
samples is the potential to breech confining units. To prevent this, soil sampling
using direct-push technology or conventional split-spoon sampling techniques
should first be performed to identify the presence, depth and lateral extent of
confining units. Pushing through confining units should be avoided if the presence of
dense, non-aqueous-phase liquid (DNAPL) or very soluble compounds such as
Methyl Tertiary Butyl Ether (MTBE) are suspected or the contaminant plume
appears to be diving in the aquifer.

6. Contact
Matt Glunt
Cathy Johnson

G EI

■

Consultants
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Standard References for Monitoring Wells (April 1991), Commonwealth of
Massachusetts Department of Environmental Protection, WSC-310-91

5. Attachments
Attachment A - Hollow-Stem Auger

6. Contact
Cathy Johnson
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STANDARD OPERATING PROCEDURE
DM-004 Sonic Drilling

1. Objective
Describe common sonic drilling procedures.
Prior to drilling confirm that utility clearance has been completed and that the drilling
rig has been appropriately decontaminated.

2. Execution













Collect soil cores in runs of 5 to 10 feet. Some sonic rigs can collect a 20 foot
sample, but the process generates a significant amount of heat that may
degrade sample quality.
Classify and sample the soil located within the liner.
Excess soil should be placed in a 55-gallon drum for disposal.
The core barrel should be cleaned with tap water following each use.
The core barrel is then advanced within the isolation casing to collect the next
soil core interval.
Add water between the inner core barrel and the outer override casing. This
will reduce friction between the casings and adsorb heat.
Maximize drilling advance rate. The faster the core barrel is advanced, the
less likely the core barrel will heat up. Drilling with a 3-inch diameter core
barrel and a 5-inch diameter override casing, instead of the standard 4-inch
core barrel and 6-inch over-ride casing, may increase advance rates and
reduce the potential for soil core heating.
If a significant decrease in drilling advance rate is observed, stop drilling and
remove soil that has accumulated in the core barrel. Resume drilling through
the resistant material (gravel, boulder, hard clay, etc.). When the resistant
material has been penetrated and the drilling advance rate increases, stop
drilling and remove what material has accumulated in the core barrel.
Wash down the core barrel with cool water to cool the core barrel and
associated casing, and resume drilling.
If a well is to be installed in the borehole, the sandpack and grout are placed
as the core-barrel and over-ride casing(s) are selectively vibrated out of the
ground. The vibratory action should facilitate settlement of the sandpack and
grout. Upon completion, no casing is left in the ground other than the well
casing and screen.

3. Limitations


Disturbance of the soil core is most likely to occur during removal of the soil
core from the core barrel. The soil cores are usually vibrated out of the core
barrel into plastic bags approximately 5 feet in length. As the plastic bags are
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a little larger than the soil core itself, fragmentation of the soil core may occur
as the core is extruded into the bag or while the bagged core is being moved
in an unsupported manner. Soil conditions that are prone to disturbance
include wet or dry zones that contain little or no fines, and well graded sands
that contain significant volumes of water.
If integrity of the soil core is of concern, the following procedures should be
implemented:
o Measures should be taken to ensure that the core, from the time it is
extruded from the core barrel, is rigidly supported through the use of
some type of cradle or carrying device.
o The core should not be removed from its cradle until all sampling of the
core has been completed. Acrylic liners are available for some core
sizes and can be used to hold the core together upon removal from the
core barrel.
o If the soil is to be sampled for volatile organic compounds (VOCs),
acrylic liners must be used.
o Sampling of the soil core for VOCs or semi-volatile organic compounds
(SVOCs) must be approved on a case by case basis. Proposals for
VOC or SVOC soil core sampling must include provisions to minimize
core fragmentation and heat generation, such as:
• Acetate liners in the core barrel so that the soil core does not
have to be extruded out of the core barrel.
• Limit the length of soil core generated during a given downhole
run.
• Implement practices to reduce the residence time of the soil
core in the core barrel.
For the analysis of SVOCs, the use of the acetate liners is not required.
The large diameter of the core barrel enables ground water sampling
equipment to be placed inside the core barrel so that discrete depth
groundwater samples can be collected during borehole advancement.

4. References
Standard Practice for Design and Installation of Ground Water Monitoring Wells
in Aquifers (October 1990), American Society for Testing and Materials [ASTM]
D5092-90

5. Contact
Melissa Felter
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techniques can cause mixing of the fines into the filter pack. To develop these wells,
use of a bailer is recommended.
There are occasions when the turbidity of groundwater cannot be meaningfully
reduced. On these occasions, a minimum of ten volumes should be removed, and
the Project manager should be consulted.
Sampling of groundwater should generally not occur within one week after
development. In some regions or regulatory jurisdictions, a minimum of two weeks
may be required before sampling. If no water was introduced to the formation during
drilling, this waiting period may be shortened if required by the project. See the
Work Plan for additional information.

4. References
Standard Practice for Design and Installation of Ground Water Monitoring Wells in
Aquifers (October 1990), American Society for Testing and Materials [ASTMJ 0509290.
Nielsen, D.M. (1993), "Correct Well Design Improves Monitoring," Environmental
Protection, July, pp. 38-49.
"The Methods & Mechanics of Well Development, Part 2 of 5, "National Drillers
Buyers Guide, March 1993, p. 17.
Massachusetts Department of Environmental Protection, "WSC-310-91Standard
References for Monitoring Wells, Section 4. 5 Decommissioning of Monitoring Wells",
January 1991
U. S. EPA Environmental Response Team Standard Operating Procedure SOP:
2044 ," Monitor Well Development" REV: 0.1, 10/23/01

5. Attachments
Attachment A - Monitoring Well Sampling Form

6. Contact
Anne Leifer

G EI

■

Consult•nts
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2.2 Consolidated (bedrock} Monitoring Wells

Consolidated (bedrock) monitoring wells or open holes will be abandoned in the
following manner. See the Work Plan for additional requirements:
■
■

■

■

Remove the protective casing and concrete pad;
Remove the monitoring well materials from the hole. If the materials cannot
be removed, cut off the well riser between two feet to five feet below grade. If
feasible, cutting off the riser at five feet is optimal.
Add cement/bentonite grout via tremie methods from the bottom of the well up
to the ground surface. The grout mixture should be as specified for the well
installation SOP DM-001 General Guidance on Determination of Appropriate
Drilling Methods
Add grout to the point where the riser was cut off or to a depth of
approximately 2 feet below ground surface. From that point up to ground
surface, backfill with native soil material surrounding the boring/well.

3. References
Environmental Protection Agency, Region 4, "Environmental Investigation Standard
Operating Procedures and Quality Assurance Manual, Chapter 6 - Design and
Installation of Monitoring Wells," November 2001.
Massachusetts Department of Environmental Protection, "313
Registration of Well Drillers and Filing of Well Completion Reports".

CMR 3.00,

Massachusetts Department of Environmental Protection, "Standard References for
Monitoring Wells, Section 4.6 Decommissioning of Monitoring Wells", January 1991
New York State Department of Environmental Conservation, DEC Policy "CP-43:
Groundwater Monitoring Well Decommissioning Policy", November 2009.

4. Contact
Anne Leifer

G EI

•

co ..""""''
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Often, a combination of these strategies is the best approach depending on the type
of the suspected/known contamination, the uniformity and size of the site, the
level/type of information desired, etc.

4. Attachments
Attachment A - General Guidelines for selecting equipment

5. Contacts
Ryan Hoffman

G EI

■

Consoltants
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Field personnel should be aware of analyses which have short hold times and
schedule sampling events and shipping accordingly. Shipment of samples for
analyses with short hold times must be arranged for in advance. Refer to the
project work plan, quality assurance project plan, or state/federal regulations
for holding time and preservative information. Contact the laboratory ahead
of time when shipping samples with short hold time to ensure the lab is
prepared for these analyses.
For glassware containing preservatives (e.g., HCI, HNO 3), take care not to
overfill the container, thus flushing the preservative out of the bottle.
Never composite samples for VOCs in the field. Collect individual aliquots
and direct the laboratory to perform compositing, if needed.
Collection of aqueous samples should not be performed over the opening of a
monitoring well. Preservatives from overfilling, a marker pen or other objects
could fall into the well.
If the recharge volume for a monitoring well is low, completely fill all volatile
vials and then collect the minimum sample volume required for each
remaining analysis.
During subsurface soil sampling, if the recovery from the split-spoon sample
is inadequate, if appropriate, resample the bottom of the borehole to obtain
proper sample volume.
Laboratories will homogenize and test the contents of the sample container,
unless directed otherwise. Samples should not contain rocks, twigs, leaves,
etc... unless these materials are of interest.

4. References
New Jersey Department of Environmental Protection, Field Sampling Procedures
Manual, August 2005.
Connecticut Department of Environmental Protection, Guidance for Collecting
and Preserving Soil and Sediment Samples for Laboratory
Preservation Techniques for Volatile Organic Compound (VOC) Soil Sample
Analyses, WSC#99-415. Massachusetts Department of Environmental
Protection.

5. Contacts
Leslie Lombardo

G EI

■

Consultants
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STANDARD OPERATING PROCEDURE
SC-003 Investigation Derived Waste

1. Objective
Describe characterization and management of Investigation Derived Waste (IDW)
resulting from site investigation activities.
IDW is solid and/or aqueous waste generated during environmental site
investigations.

2. Execution







Determine the suspected contamination type and impacted media based on
previous investigations, available analytical data, and/or site history.
Consider the following when selecting IDW management option(s):
o
Anticipated volume of IDW to be generated during on-site activities
o
Potential contaminants and their concentrations
o
Proximity to population centers and the potential for unauthorized
site access
o
Potential exposures to workers
o
Potential for environmental impacts
o
Community concerns
o
Potential storage areas
o
Regulatory constraints
o
Potential on-site treatment options
o
Duration of storage
o
Client concerns or requirements
Review IDW Management Options summarized in Attachment A for each
media suspected of contamination.
Select IDW Management Option(s) prior to the commencement of field
activities that will generate waste materials.
Include the selected IDW Management Option(s) in the Field Plan or other
project documents.

Considerations and guidelines for IDW management for specific field tasks are
provided below.
2.1. Test Pit Excavation



Segregate contaminated soil from uncontaminated soil using visual and/or
field screening methods.
Use appropriate barrier (such as two layers of 6-ml plastic sheeting) for
temporary stockpiling of contaminated soil adjacent to test pit.
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Backfill test pits with uncontaminated soil, unless otherwise directed by
project manager.
If directed by the Project Manager to return contaminated soil to the test pit,
backfill soil in the same order as the soil was excavated from the test pit.

2.2. Boring/Monitoring Well Installation






For auger borings, segregate contaminated soil (determined by visual and/or
field screening methods) from uncontaminated soil during drilling. Segregate
residual contaminated soil from split-spoon sampling.
Auger cuttings or sediment generated by drive and wash may be spread
around the ground surface at the boring location if it is acceptable to the client
and the governing regulatory agency. If not, IDW may be placed in an
appropriate area or container pending characterization and appropriate
disposal. (A useful rule of thumb is to assume generation of one 55-gallon
drum of cuttings for each 20 feet drilled with 7-¼-inch-I.D. augers).
Segregate contaminated drilling fluid from uncontaminated fluid for rotary
wash borings.
Drilling fluid management options include pouring the drilling fluid on the
ground near the boring location, if acceptable to the client and governing
regulatory agency, or containerizing the fluid in drums or tanks.

2.3. Well Development/Sampling
Contaminated groundwater removed from wells by pumping or bailing for the
purpose of well development and sampling may be poured on the ground
near the well, if it is acceptable to the client and the governing regulatory
agency. Otherwise, it should be containerized in drums or tanks.
2.4. Decontamination Fluids
Decontamination fluids may be poured on the ground in the vicinity of the well
if approved by the project manager. Alternatively, the fluids may be
containerized in drums or tanks.
2.5. Disposable Personal Protective Equipment
Disposable personal protective equipment (PPE) should be managed like any
other IDW. However, with the clients’ and project manager’s approval, it may
be removed from the site and disposed of as ordinary rubbish if it has not
come into contact with contaminated materials.

3. Limitations



The simplest IDW management option is to return the IDW to its source
location.
However, the selected IDW management options must meet state/federal
regulations and have the client’s approval. Consult with state/federal policies
for IDW-related matters.
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The client is responsible for the disposal of IDW, should disposal be
necessary.

4. References
Guide to Management of Investigation - Derived Wastes (April 1992), United States
Environmental Protection Agency, Publication 9345.3-03FS.
Standard

References

for

Monitoring

Wells,

Massachusetts

Department

of

Environmental Protection, Publication No. WSC-310-91.

5. Attachments

Attachment A - Summary of Investigation Derived Waste Management Options

6. Contacts

David Terry
Leslie Lombardo
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Attachment A: - SUMMARY OF IDW MANAGEMENT OPTIONS
GEI Consultants, Inc. Standard Operating Procedures
Management of Investigation - Derived Waste

Type of IDW
Soil

Generation Processes

Management Options

Boring/monitoring well installation
Test pit excavation
Soil sampling

Remarks

Return to source location immediately after generation

Acceptable, if authorized by the client, the governing
regulatory agency, and the project manager.

Spread around boring, test pit, or original source
location

Acceptable, if authorized by the client, the governing
regulatory agency, and the project manager.

Containerize and temporarily store on site

Can temporarily store in stockpiles or covered
containers (i.e. drums, roll-off containers).
Stockpiles must be underlain by plastic sheeting and
covered with plastic sheeting. Plastic sheeting must
be secure.
Storage consistent with state/federal regulations.

Send to off-site, treatment or disposal facility within
appropriate timeframes

Requires proper shipping documents (i.e. manifest,
Bill of Lading, etc.), analytical characterization

Store for future treatment and/or disposal.

Storage consistent with state/federal regulations.
If a RCRA hazardous waste, must meet RCRA
Container/Waste Pile/Tank requirements (see notes)

Store temporarily awaiting laboratory analysis.

Storage consistent with state/federal regulations.
Can temporarily store in stockpiles or covered
containers (i.e. drums, roll-off containers).
Stockpiles must be underlain by plastic sheeting and
covered with plastic sheeting. Plastic sheeting must
be secure.

Sediment/Sludge

Sludge pit sampling
Sediment sampling

Return to source immediately after generation

Acceptable, if authorized by the client, the governing
regulatory agency, and the project manager.

Store temporarily on site.

Storage consistent with state/federal regulations.

Send to off-site facility within 90 days

Requires manifests, analytical characterization

Store for future treatment and/or disposal.

Storage consistent with state/federal regulations.
If a RCRA hazardous waste, must meet RCRA
Container/Waste Pile/Tank requirements (see notes)
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Attachment A: - SUMMARY OF IDW MANAGEMENT OPTIONS
GEI Consultants, Inc. Standard Operating Procedures
Management of Investigation - Derived Waste

Type of IDW
Aqueous liquids
(groundwater, surface
water, drilling fluids,
other wastewater)

Generation Processes

Management Options

Well installation/development
Well purging during sampling
Ground water discharge - pump tests
Surface water sampling

Pour onto ground close to well

Remarks
Non-hazardous liquids only.
Should not exhibit a sheen or separate phase product.
Do not discharge to the ground up-gradient of the
source location.
Ensure that it is permissible by local, state, and
Federal regulations
Is acceptable to the client, the governing regulatory
agency, and the project manager.

Store temporarily on site

If a RCRA hazardous waste, must meet RCRA
Container/Waste Pile/Tank requirements (see notes)

Send to off-site commercial treatment unit within
appropriate timeframes

Refer to State regulations for appropriate timeframe.
Requires appropriate shipping documents (i.e.,
manifest, Bill of Lading), analytical characterization

Send to POTW

Obtain appropriate discharge permit(s)

Store for future treatment and/or disposal.

Storage consistent with state/federal regulations.
Consistent with final remedial action

Discharge to surface water

OK if it complies with state and federal regulations.

Store temporarily on site

If a RCRA hazardous waste, must meet RCRA
Container/Waste Pile/Tank requirements (see notes)

Send to off-site facility within appropriate timeframes

Requires manifests, analytical characterization

Store for future treatment and/or disposal. Storage
consistent with state/federal regulations.

Consistent with final remedial action

Store temporarily on site

Dispose of appropriately after characterization

Place in on-site industrial dumpster

Project-specific determination required – must be
acceptable to client and project manager

Send to off-site facility within 90 days

Project-specific determination required

Store for future treatment and disposal.

Storage consistent with state/federal regulations.

Obtain appropriate discharge permit(s).
Decontamination
fluids

Disposable PPE

Decontamination of PPE and equipment

Sampling, drilling, and test pit
excavation observation, other on-site
activities

Project-specific determination required
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Notes:
1)

PPE - personal protective equipment

2)

POTW - publicly owned treatment works

3)

Generation processes listed here are provided as examples.
IDW may also be generated as a result of other site activities.

4)

RCRA Container/Waste Pile/Tank requirements:
Containers; 40 CFR 264 Subpart I and 265 Subpart I
Waste Piles; 40 CFR 264 Subpart L and 265 Subpart L
Tanks; 40 CFR 264 Subpart J and 265 Subpart J
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Prevent water and soil particles from entering the tip of the instrument probe.
Use a filter on the instrument's probe.
Measure background VOC conditions and perform JHS screening away from
non-site-related VOC sources, such as vehicle and heavy equipment exhaust.
The VOC concentration on the instrument's display may vary when the air
contains high voe concentrations or high moisture.
JHS screening is a guide that helps the screener to segregate soils into
broadly defined categories. JHS screening results may differ by orders of
magnitude from laboratory testing results.
Note that states may have specific procedures for field monitoring. In
Massachusetts, the Massachusetts Department of Environmental Protection
(DEP) requires that screening of gasoline-contaminated soil be performed in
accordance with Attachment II of the DEP's policy #WSC-94-400 Interim
Remediation Waste Management Policy for Petroleum Contaminated Soils.
Consult this procedure or any relevant guidance documents for assistance.

4. References
Interim Remediation Waste Management Policy for Petroleum Contaminated
Soils. (April 1994), Massachusetts Department of Environmental Protection,
Policy #WSC-94-400.

5. Contacts
Leslie Lombardo

G EI
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into the augers (blow-in running sands). Upon recovery, determine if there is
blow-in in the split spoon sampler. In general, blow-in is more unconsolidated
than the rest of the sample and lacks stratification (do not include blow-in for
recovery of sample collection).
If soils consist of loose sands or soft clay, the drill string and sampler may
advance slightly under its own weight, giving a false depth for soil collection.
Never sample more than two spoons consecutively without advancing the
augers unless material is tight. Do not let the split spoon penetrate more than
it can hold.
In many instances, groundwater will fill the auger and the split-spoon.

4. References
ASTM D1586-08a, "Standard Test Method for Standard Penetration Test (SPT)
and Split-Barrel Sampling of Soils". 2008.
United States Environmental Protection Agency, SOP 2012 "Soil Sampling",
Revision 0. 0, February 18, 2000.

5. Attachments
Attachment A - Sampler Design Assembly

6. Contacts
Matt Glunt
Chris Pray

G EI
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•

The ASTM Standard Practice for Classification of Soils for Engineering
Purposes (D2487) may be used in conjunction with the Visual-Manual Method
to confirm the soil classification. D2487 includes laboratory testing.

4. References
ASTM D2487-06e1, Standard Practice for Classification of Soils for Engineering
Purposes (Unified Soil Classification System), ASTM, 2006.
ASTM D2488-09a, Standard Practice for Description and Identification of Soils
(Visual-Manual Procedure), ASTM, 2009.
Field Guide for Soil and Stratigraphic Analysis, Midwest Geosciences Group
Press, 2001-2005.
Coarse-Grained Soils Visual-Manual Descriptions, GEi
Description Chart.

Consultants,

Soil

Fine-Grained Soils
Description Chart.

Consultants,

Soil

Visual-Manual

Descriptions,

GEi

5. Attachments
Attachment A - GEi Soil Description Charts (2007)
Attachment B - Visual Manual Descriptions with example boring log
Attachment C - Describing the Plasticity of Soil Samples

6. Contacts
Cathy Johnson

G EI
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field screening using remote sampling equipment (backhoe bucket, stainless
steel remote sampler, etc.). Do not enter a test pit unless side slopes satisfy
Occupational Safety and Health Administration (OSHA) regulations and other
health and safety concerns have been addressed.
Transfer soil samples to the appropriate glassware according to soil sampling
SOPs (SOP SM-002 VOC Soil Collection and Preservation Method, etc.).
Store samples on ice in a cooler (see SOP SC-002 Sample Handling and
SOP FD-003 Chain-of-Custody).
Backfill excavation as soon as possible with material as described in the field
plan. Place the excavated material back in the excavation in approximately
the same strata it came from.
Segregate contaminated soil as necessary (see SOP SC-003 IDW). Properly
identify segregated material and secure as described in the work plan.
Measure dimensions of excavation and record in the field notebook or test pit
log. If sampling locations are to be surveyed, mark the corners and provide
surveyor with location ID.
Sketch dimension and location of the test pit relative to a site reference point
and record in the field notebook. Note the sample locations by number on a
cross-section sketch and plan view sketch.

3. Limitations
■

■

■

■

Never enter the excavation unless it is shored or the sidewalls are sloped in
accordance with OSHA regulations and all proper personal protective safety
precautions have been considered and implemented.
Terminate excavation if the flow of groundwater into the excavation adversely
affects the stability of the excavation (i.e., slumping). Make sure to note in the
field notebook or test pit log the depth to ground water.
Terminate excavation if drums, tanks, or other potential sources of
contamination are observed. Record visible drum markings, labels, and any
other pertinent information on the test pit log and in the field notebook.
Photograph drums and materials. Consult with the project manager before
filling the excavation.
Do not leave an open test pit unattended.

4. References
Earth Manual (1968), United States Department of the Interior, Bureau of
Reclamation, United States Government Printing Office, Washington, D.C., pp.
134-139.
OSHA Standards for Excavations. Department of Labor, Federal Register, 29
CFR Part 1926, Aug. 9, 1994.
5. Contacts

Russ Morang
Mike Quinlan

G EI

■
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Field Descriptions of Samples at Urban Impacted Sites
The intent of this document is to provide field personnel guidelines for logging soil conditions
and observed impacts in a consistent and factual manner. This guidance recognizes that
prejudging field conclusions regarding the potential source(s) or nature of a particular impact
should be avoided and instead conclusions should be based on multiple lines of evidence (field
observations, laboratory physical and chemical analyses, historic site uses, location of observed
impacts, etc.).
SOIL LOGGING
•
•
•
•
•
•
•
•

All soils are to be logged using the Unified Soil Classification System (ASTM D 2488
field descriptions).
A photograph of the entire sample core should be taken. Additional photographs may be
necessary to document impacted material.
A calibrated PID (Photoionization Detector) should be used to screen all soil samples.
PID readings should be taken every 6 inches of recovery and the interval reading should
be included on the boring logs.
The soil sample core should be scored or cut along the long axis so that the all of the soil
lithology can be observed, when practical.
Moisture terms: dry, moist and wet.
Color terms –Color terms should be used to describe the “natural color” of the sample as
opposed to staining caused by contamination (see below).
Representativeness – Soil logs should include specific notes if the field representative
believes that there is a possibility the soil sample being described is not representative of
the interval sampled or is indicative of multiple sources of contamination.
Intervals for Description – the field description should be for discrete intervals within
the sampler, specifically pointing out small-scale units and changes within each sample
interval. The description should also include the amount of sample recovered and note
other conditions (such as a change in drilling conditions, etc.), as well as consistently
adjusting the sample interval described (i.e. – identify the percentage of sample actually
recovered and note any potential causes of the loss if possible) and note other conditions
(such as a change in drilling conditions, etc.).

DESCRIPTION OF CONTAMINANTS
Visual Contamination Descriptors
•

NAPL (Non Aqueous Phase Liquid) – a separate phase liquid that may be lighter than
water (LNAPL) or denser than water (DNAPL). NAPL arises from a variety of industrial
sources and can have varying consistency (viscosity) and can range from non-viscous to
highly viscous (taffy-like). NAPL observations should be accompanied by applicable
olfactory with smell for industrial sources (see descriptors below) and other visual
observations (e.g., color and viscosity).
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•

Sheen – iridescent sheen. This is not to be used to describe a “bacterial sheen”, which
can be distinguished by its tendency to break up at angles on the water surface; whereas a
non-bacterial sheen will be continuous and will not break up.

•

Blebs – discrete, spherical shaped NAPL in or on the soil matrix. Include additional
descriptors to the extent practicable such as the approximate size and quantity (number of
blebs or qualitative estimate) to the extent practical.

•

Coated – soil grains are coated with NAPL – there is not sufficient NAPL present to
saturate the pore spaces. Use modifiers such as light, moderate or heavy to indicate the
degree of coating.

•

Saturated – the entirety of the pore space for a sample interval is saturated with NAPL.
Care should be taken to ensure that the saturation described is not related to water in the
sample. Depending on the viscosity, NAPL saturated materials may freely drain from a
soil sample and should be documented accordingly.

•

Stained – visible, unnatural discoloration of the soil, with no visible free product.

•

Solid NAPL – NAPL that is in a solid or semi-solid phase. The magnitude of the
observed solid NAPL should be described (discrete granules or a solid layer).
Other Visual Impacts and Descriptors– Other visual impacts that are not naturally
occurring should also be noted along with appropriate visual descriptors. These other
visual observations could include the observation of debris, wood chips, staining,
anthropogenic materials, or other notable visual characteristics and general observations
characterizing common urban fill. The above impacts should be described using other
visual descriptors as applicable. Descriptors may include, but not be limited to, color,
consistency, thickness, etc.

Olfactory Descriptors
•
•
•
•

Note odors similar to mothballs, driveway sealer, highway paving oil or other odors that
are acrid, burnt, or sulfur-like, etc.
Other odors that are not believed to be natural should also be identified with descriptors
such as organic, ammonia, sweet, chemical etc., as applicable.
Use modifiers such as strong, moderate or slight to indicate intensity of the observed
odor.
In instances where multiple odors are present, a combination of descriptors should be
used to clearly identify where these co-mingled impacts are present.

Rev. 1
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DNAPL/LNAPL
•

Density of NAPL – a jar shake test can be performed to preliminarily determine in the
field whether observed NAPL is either denser or lighter than water. Care should be taken
in recording and interpreting the results, as experience indicates that the apparent result
immediately following the test may change with time. Laboratory testing for density of
the NAPL is recommended to confirm results. The depth at which the NAPL is
encountered on soil with respect to the groundwater surface is not diagnostic and should
not be used a basis for identifying the density of NAPL in the field.

•

Viscosity of NAPL – if NAPL is present a qualitative description of viscosity should be
made. The following should be used:
Highly Viscous (taffy-like)
Viscous (No. 6 fuel oil or bunker crude-like)
Low viscosity (No. 2 fuel oil-like or water-like)

GROUNDWATER SAMPLING OBSERVATIONS
•

Any observations of sheen, blebs, NAPL, smearing or coating of the sampling equipment,
odor, etc. made during groundwater sampling are to be included in the groundwater
sample collection log.

COLOR CHART (ATTACHED) For Use in Cross-Sections, Extent Maps, and Similar
Interpretative Depictions
The color chart attached is intended to help visually depict the nature and location of impacts
observed during an investigation. The chart would be used for new sites or sites transitioning
from the Site Characterization to the Remedial Investigation phase (or are in the early stages of
the Remedial Investigation phase). The colors should be included in investigation summaries on
cross sections to support an understanding of the nature and extent of impacts. In addition, the
colors may also be placed on boring logs (although not a requirement) in the final report. In
either case, the colors will be used in interpretive depictions of nature and extent once the lines
of evidence support a determination of the appropriate color selection. Since the investigation of
a site is dynamic, the use of a particular color or a combination of colors may change if other
lines of evidence suggest such a change is appropriate.
In instances where multiple impacts are present, a combination of colors should be used (such as
a color with cross hatching) to clearly identify where these co-mingled impacts are present.

Rev. 1
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Color Descriptions of Samples at Urban Impacted Sites
RGB Color

Auto Cad Index

255,0,0

10

NAPL COATED MATERIAL

255,0,255

210

SOLID NAPL

129,64,0

34

NAPL BLEBS, GLOBS, SHEEN

255,191,0

40

STAINING, ODOR

255,255,0

50

INDUSTRIAL IMPACTS - (PETROLEUM OR OTHER UNNATURAL)
SATURATION & SHEENS

0,191,255

140

INDUSTRIAL IMPACTS - (PETROLEUM OR OTHER UNNATURAL)
STAINING & ODORS

170,234,255

141

WOOD CHIPS/BLUE DISCOLORATION/SULFER-LIKE ODOR

0,0,255

170

NO OBSERVED IMPACTS

0,165,0

92

NAPL SATURATED

Note: In instances where multiple impacts are present, a combination of colors should be used (such
as a color with cross hatching) to clearly identify where these co-mingled impacts are present.
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STANDARD OPERATING PROCEDURE
GW-001 Water Level and NAPL Measurement

1. Objective

Describe procedures to measure the depth to water and non-aqueous phase liquid
(NAPL) thickness in an open borehole, cased borehole, monitoring well or piezometer.

2. Equipment and Materials
Field forms and/or field notebook.
 Decontamination fluids


Bailer



Weighted cotton string



Oil/Water interface probe



Water level meter (if oil/water interface probe is not available)

Water level and NAPL measurements can be collected by a variety of methods. A water
level meter is used to collect depth to water measurements however an oil/water
interface probe or other methods must be used to gauge NAPL depths. An electronic
oil/water interface meter, consists of a cable divided into incremental measurements of
0.01 feet, and probe that consists of an infra-red circuit that detects the presence of a
liquid, and a conductivity circuit that differentiates between conductive liquid (water) and
non-conductive liquid (LNAPL or dense non-aqueous phase liquid [DNAPL] product).
Typically, a steady tone and light indicate a non-conductive liquid (e.g. product) and an
intermittent tone and light indicate a conductive liquid (e.g. water). Refer to the
manufacturer’s instructions for details. Alternately, water level and NAPL
measurements can be collected using a water level meter, clear bailer and weighted
cotton string. Each method of data collection is described below.

3. General Information


The water level in a monitoring well or piezometer should be allowed to stabilize
for a minimum of 24 hours after development or construction before groundwater
elevation and/or NAPL measurements are collected. The water level in a
borehole can be measured during drilling; however, this should be noted in the
field notebook.



Water levels in multiple wells should be collected within the shortest timeframe
practicable.



Water and NAPL levels should be measured from the designated survey point as
specified by the surveyor or highest point (or “V” notch) on the PVC. If the well is
new, mark the datum point with an indelible marker and note reference location in
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field book. Discuss with the project manager what reference point should be
used to collect water measurements for specific sites.


Water level and/or NAPL measurements should be made before any water is
removed from wells because doing so may influence groundwater levels in the
area of the investigation.



Measurements should be made approximately three times to confirm the
measurement. Each time a measurement is made it should be determined to the
nearest one-hundredth of a foot (0.01).



Water level and/or NAPL measurements should first be collected at the wells that
are least contaminated and proceed towards the wells that are most
contaminated. Decontaminate the water level meter or oil/water interface probe
prior to initial use and after use at each location. If NAPL is encountered at a well
where it was previously not observed, contact your project manager before
continuing.



Refer to the oil/water interface probe or water level meter instruction manual for
guidance on indicator signals, as these may differ by manufacturer.

4. Execution
4.1 Water Level and NAPL Measurements Using Interface Probe
 Open wells to the atmosphere and allow them to equilibrate prior to collecting
LNAPL depth measurements.


LNAPL Depth (if present): Measure the LNAPL/air interface by slowly lowering
the interface probe to the LNAPL surface. Be ready to stop as soon as the probe
signals the LNAPL surface.



Record the depth to LNAPL.



Groundwater Depth: Continue slowly lowering the probe until it signals the
presence of water.



Record the depth to water.



The LNAPL thickness is determined by subtracting the water depth from the
LNAPL depth.

The depth and thickness of DNAPL can sometimes be determined by slowly lowering
the interface probe past the LNAPL (if present) and water layers. Record the depth to
the DNAPL layer. Finally, measure the depth to the well bottom.
The DNAPL thickness is determined by subtracting the DNAPL depth from the depth to
well bottom.
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Decontaminate the interface probe and tape according to SOP QA-001.



Dispose of any NAPL-impacted debris properly.



Check with the Project Manager if you are uncertain of the appropriate disposal
method.

4.2
LNAPL Measurements Using Clear Bailer
If LNAPL is suspected at a site, an oil/water interface probe should be used when
gauging water level and NAPL measurements. However, a water level meter and a
clear bailer may be used instead to estimate approximate LNAPL thickness if an
oil/water interface probe is not available.
 Open wells to the atmosphere and allow them to equilibrate prior to collecting
LNAPL depth measurements.


Slowly lower the water level meter until contact with fluid is indicated by the
meter.



Record the depth to fluid measurement.



Lower a clear bailer into the well and slowly into the LNAPL. Do not submerge
the bailer.



Slowly raise the bailer out of the well and measure LNAPL thickness in the bailer
using a ruler or tape measure.
Calculating Depth to Groundwater
The depth to water can be calculated as follows:
DTW = DTF + PT
DTW = Depth to Groundwater
DTF = Depth to Fluid
PT = Measured Product Thickness

Calculating Corrected Depth to Groundwater
Once the LNAPL thickness is known and the depth to groundwater is known, the
corrected depth to groundwater can be calculated.
Corrected DTW = Static DTW – (PT x G)

DTW = Depth to Ground Water
PT = Measured Product Thickness
G = Specific Gravity (density of free product / density of water)

4.3
DNAPL Measurements Using Weighted Cotton String
A weighted cotton string may be used to estimate approximate DNAPL thickness.
 Secure cotton string.


Secure clean steel nuts and/or washers.
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Tie the string to the nuts/washers, so that there is adequate weight.



Lower the weighted string into the well slowly, until a firm bottom is sensed.



Remove the weighed string and measure the DNAPL coated portion of the string.



Record the thickness.



Dispose of any NAPL-impacted debris properly. Check with the Project Manager
if you are uncertain of the appropriate disposal method.

5. Health and Safety Considerations

The health and safety considerations for the work associated with this SOP, including
both potential physical and chemical hazards, will be addressed in the site specific
Health and Safety Plan (HASP). The collection and accumulation of NAPL presents the
potential for significant hazards that need to be managed. A detailed job safety analysis
(JSA) should be completed prior to the start of work.

6. Considerations


Weak batteries in water level and oil/water interface meters frequently produce
weak or gradual auditory and/or visual responses, making it difficult to accurately
determine when the probe of the unit has come in contact with ground water or
NAPL. As such, it is recommended that electronic ground water-level indicators
be tested before they are brought out into the field.



Electronic oil/water interface meters do not respond to distilled water. Do not use
de-ionized water to test these units.



Wells that are not vertical may result in probe contact with the side of the well
casing providing a false measurement. Once the probe has come in contact with
ground water in the well, water may be trapped by capillary action between the
probe and the well casing. If this happens, the unit may continue to signal even
after the probe has been raised above the ground water surface. The deeper the
well, the more likely this problem may occur. To correct this, the cable should be
raised several feet above the water and shaken to remove water from the probe.
A new ground water-level measurement should then be collected. If the signals
from the unit are not abrupt or reproducible, the probe and tape may need to be
retrieved and dried off before trying again.



Accumulation of sediment, organic material, or floating debris in the probe may
also result in gradual or non-reproducible readings. Wells that are constructed
with metal inner casings may lead to difficulties in collecting reproducible ground
water-level measurements because the inner sides of the well casing are
conductive.
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In some cases, a rubber grommet or metal centralizer may need to be placed on
the probe so that it cannot contact the inner casing.



Well gauging equipment should be properly decontaminated between wells and
piezometers to avoid cross contamination.



Water levels in wells may be influenced by changes in river stages, pumping of
nearby wells, precipitation, tides, etc.



Using a bailer to estimate LNAPL thickness can result in inaccuracies because
successful use of the bailer is dependent upon the expertise of the operator and
assumes the check valve does not leak upon retrieval.



The optical sensor on interface probes may become damaged if solvents are
used to clean NAPL from the probes.



The optical sensor may become smeared when used to measure NAPL,
rendering pinpoint accuracy to an estimate at best.



Close attention to decontamination procedures will improve accuracy, operational
life, and reduce the risk of cross contamination with other wells.



LNAPL thickness can be affected by fluctuations in the water table. In some
cases, an LNAPL’s thickness may decrease when the water table rises, while its
thickness increases as the water table drops. In other cases, fluctuating water
tables may cause sudden appearances and disappearances of LNAPL layers.



Monitoring points with LNAPL can pose a problem when measuring the level of
groundwater. Floating LNAPL can depress the groundwater level in a monitoring
well or piezometer and distort the measurement. Therefore, the Corrected Depth
(CD) formula shown above should be applied to groundwater level
measurements in monitoring points where LNAPL are present:



Some interface probes are factory-calibrated based on an assumed conductivity
of NAPL and water, both of which may vary. An interface probe that is
functioning properly may not be able to discern different NAPLs at all sites.



An interface probe may not successfully provide both LNAPL and DNAPL
measurements in the same well because the probe is coated by LNAPL and
loses its ability to detect DNAPL.



DNAPL, in particular, may be only slightly heavier than water, or may be neutrally
buoyant. As a result, it can be easily disturbed. Once it is disturbed, meaningful
measurements can be difficult or impossible to obtain. As such, all tapes or
probes used for measurements should be used slowly.
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7. References
U.S. EPA Environmental Response Team Standard Operating Procedures SOP:
2043,”Water Level Measurement” REV: 0.0, 2/11/00
U.S. EPA Environmental Response Team Standard Operating Procedures SOP: 2044,”
Monitor Well Development” REV: 0.1, 10/23/01.

8. Contacts
Ryan Hoffman – (781) 721-4091 Boston
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STANDARD OPERATING PROCEDURE

GW-002 Non-Aqueous Phase Liquid (NAPL) Recovery

1. Objective

Provide procedural guidance for routine recovery of non-aqueous phase liquids (NAPL).

2. Equipment and Materials

The following materials and equipment may be necessary for this procedure:
 SOP GW-001 Water Level and NAPL Measurement


Oil/water interface probe



Appropriate pump and required tubing/piping



Double check valve bailers and string



Drums or buckets for NAPL collection



Proper personal protective equipment (PPE) including gloves and protective
eyewear



Drum labels



Field data sheets or logbooks



Decontamination supplies and plastic sheeting



Additional equipment identified by site-specific work plan and health and safety
plan (HASP)

3. General Information

Refer to SOP GW-001 and record the depth to NAPL and depth to water measurements
If you are using an oil/water interface probe, first check to see if the unit is functioning
correctly. Note: De-ionized water will not provide a correct reading. Check the interface
probe battery and replace if necessary.
Interface probes usually distinguish between NAPL and water by sounding solid or
intermittent tones. See the manufacturer's instructions for details.

4. Execution
4.1 General Measurement Procedures
Using an oil/water interface probe will provide a depth to water and a depth to NAPL in
each monitoring well. Refer to probe manual to determine changes between liquid types
(water, light non-aqueous phase liquid [LNAPL] and dense non-aqueous phase liquid
[DNAPL]). To achieve accurate depth measurements, ensure the oil/water interface
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probe is decontaminated (GEI SOP QA-001) prior to and between each measurement
taken at each well.
To calculate the volume of NAPL in monitoring wells with well diameters specified
below, use the following respective equations:
Light non-aqueous Phase Liquid (LNAPL) Volume
𝐿𝑁𝐴𝑃𝐿 𝑉 = (𝐷𝑇𝑊 − 𝑃1 ) × 𝐶

Dense Non-Aqueous Phase Liquid (DNAPL) Volume
𝐷𝑁𝐴𝑃𝐿 𝑉 = (𝑇𝐷 − 𝑃2 ) × 𝐶

Where, V = Volume
DTW = Depth to Water
TD = Total Depth
P1 = Depth to LNAPL
P2 = Depth to DNAPL

Conversion factors (C) for wells based on well diameter size are noted in the table
below.
Well Diameter (inches)
2
4
6

Conversion Factor (liters)
0.6178
2.4711
5.561

Conversion Factor (gallons)
0.1632
0.6528
1.469

Note: Well diameter sizes are noted for outer diameter. Conversion factors assume Schedule 40 PVC riser
and screen, if well is constructed of different material appropriate conversion factors must be used to
calculate accurate NAPL volume.

Once measurements have been taken and calculations have been made, collection of
NAPL may commence.
4.2 NAPL Collection Procedures
Collection of NAPL shall be accomplished using common recovery techniques or
technologies including:
 Peristaltic pump


Bailer

Some projects require on-going NAPL recovery efforts. For these projects installation of
dedicated recovery methods should be considered.
Special care shall be taken to prevent any recovered NAPL from spilling or coming into
contact with the ground and sampling personnel. This includes the use of proper
personal protective equipment (PPE), including gloves and protective eyewear (Tyvek®
if necessary), along with plastic sheeting set beneath the pump, tubing, and collection
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container (sealed top 55-gallon drum or 5-gallon bucket with lid), and the surrounding
work area. A site-specific work plan, HASP and job specific job safety analysis need to
be developed prior to the start of work. The specific operating procedures for common
recovery methods are discussed in the following sections.
4.2.1 Sampling and Recovery via Peristaltic Pump:
LNAPL



Take and record the required measurements prior to commencing pumping.



Cut a length of poly tubing (T1) that is long enough to extend approximately 12inches beyond the LNAPL layer. Cut an additional length of poly tubing (T2) that
will be connected to the discharge side of the peristaltic pump silicone tubing that
is long enough to extend from the pump to the NAPL collection container. Cut a
length of silicone tubing (approximately 8-inches) for use in the peristaltic pump
head.



Insert the silicone tubing into the peristaltic pump head. Check the flow direction
of the pump to ensure that the pump will be removing fluid and not pumping air
into the well when removal begins.



Insert T1 into the intake side of the silicone tubing. Lower the intake side into the
well and secure in place just below the top of LNAPL.



Insert T2 into the discharge side of silicone tubing and secure to the NAPL
collection container with a clamp.



Turn pump flow rate to lowest setting. Turn the pump on and slowly increase the
pump rate to begin LNAPL removal from the well. Use the oil/water interface
meter to measure the depth to LNAPL. Lower the intake tubing as necessary
until all of the LNAPL has been recovered from the well.



Once the LNAPL has been recovered from the well, collect and preserve a
sample if required, in accordance with laboratory standards.



Following completion of LNAPL recovery, disconnect the tubing from the pump,
secure the well and road box, and clean/decontaminate the pump and oil/water
interface probe, prior to moving to the next location.



Impacted tubing will either be containerized for proper disposal or left in well for
reuse.

DNAPL



Take and record the required measurements prior to commencing pumping.



Cut a length of poly tubing (T1) that is long enough to extend to the bottom of the
well including additional length to attach to the pump intake. Cut an additional
length of poly tubing (T2) that will be connected to the discharge side of the
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peristaltic pump silicone tubing that is long enough to extend from the pump to
the NAPL collection container. Cut a length of silicone tubing (approximately 8inches) for use in the peristaltic pump head.


Insert the silicone tubing into the peristaltic pump head. Check the flow direction
of the pump to ensure that the pump will be removing fluid and not pumping air
into the well when removal begins.



Insert T1 into the intake side of the silicone tubing. Lower the intake side into the
well and secure in place just above the bottom of the well.



Insert T2 into the discharge side of silicone tubing and secure to the NAPL
collection container with a clamp.



Turn pump flow rate to lowest setting. Turn the pump on and slowly begin to
remove DNAPL from the well. DNAPL removal will be complete when the pump
begins to discharge water. Use the oil/water interface meter to check the DNAPL
thickness during the removal process. Take care not to pump an excessive
amount of water.



Once the DNAPL has been purged from the well, collect and preserve a sample if
required, in accordance with laboratory standards.



Following completion of DNAPL recovery, disconnect the tubing from the pump,
secure the well and road box, and clean/decontaminate the pump and oil/water
interface probe, prior to moving to the next location.



Impacted tubing will either be containerized for proper disposal or left in well for
reuse.

4.2.2 Sampling and Recovery via Double Check Valve Bailer:
LNAPL



Take and record the required measurements prior to commencing bailing.



Ensure the work area is covered in plastic sheeting to avoid potential spills of
water and/or NAPL.



Tie the bailer to a piece of string that will allow the bailer to reach just below the
LNAPL layer. Use the oil/water interface meter to determine the appropriate
depth.



Using slow and controlled motions while lowering (and raising) the bailer to the
appropriate depth, commence bailing LNAPL out of the well and draining the
bailer directly into collection container.



Once the LNAPL has been purged from the well, collect and preserve a sample,
if required, in accordance with laboratory standards.
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Take and record the required measurements prior to commencing bailing.



Ensure the work area is covered in plastic sheeting to avoid potential spills of
water and/or NAPL.



Tie the bailer to a piece of string that will allow the bailer to reach the bottom of
the well.



Using slow and controlled motions while lowering (and raising) the bailer to the
bottom, commence bailing DNAPL out of the well and draining the bailer directly
into collection container.



Once the DNAPL has been purged from the well, collect and preserve a sample,
if required, in accordance with laboratory standards.

4.3 Waste Management and Disposal
Investigation derived waste should be managed in accordance with GEI SOP SC-003.
DNAPL waste management and disposal should be evaluated on a site by site basis.
4.4 Troubleshooting Information
If there are any performance problems with the oil/water interface probe which result in
inability to achieve the proper measurements presented in Section 5.1, or if there are
any problems with the peristaltic pump, consult the appropriate section of the probe
instruction manual for the checkout and self-test procedures. If the problem persists,
consult the manufacturer's customer service department immediately for further
instructions.
Lower temperatures can affect the ability to pump and/or bail NAPL. Weather should be
taken into consideration when scheduling gauging and recovery sampling events.
4.5 Data and Records Management
All information pertaining to maintenance of the oil/water interface probe and the
peristaltic pump shall be maintained in the project file. Field measurements (depth to
water, NAPL, etc.) and all calculations (NAPL column length, volume of NAPL, etc.)
shall be recorded on the appropriate field data sheets or in the logbook consistent with
GEI SOP Section 5.
4.6 Limitations
 NAPL gauging and recovery can be challenging and requires adaptive thinking. A
variety of measurement and collection techniques may be necessary to properly
execute the work.


Exposure to NAPL can accelerate the required maintenance/replacement
intervals for tools and equipment.
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5. Health and Safety Considerations

The health and safety considerations for the work associated with this standard
operation procedure, including both potential physical and chemical hazards, will be
addressed in the site specific Health and Safety Plan (HASP). The collection and
accumulation of NAPL presents the potential for significant hazards that need to be
managed. A detailed JSA should be completed prior to the start of work.

6. References

U.S. EPA. Ground Water Issue: Dense Non-aqueous Phase Liquids, EPA/540/4-91002, March 1991.

7. Contact

Kathleen Slimon
Mike Quinlan
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RCRA Ground-Water Monitoring: Draft Technical Guidance, (1993), U.S.
Environmental Protection Agency, EPA/530-R-93-001.
To Filter, or Not to Filter, That is the Question, (1997), Special Topics
Subcommittee Letter Report EPA-SAF-EEC-LTR-97-011, April 29, 1997,
Meeting, U.S. Environmental Protection Agency, Science Advisory Board
Environmental Engineering Committee, September 5, 1997.
Should Filtered or Unfiltered Groundwater and Surface Water Samples be
Collected for the Risk Assessment?, (1995), MCP Q&A: Subparts I and J,
Special #4, Bureau of Waste Site Cleanup, Massachusetts Department of
Environmental Protection (DEP), February, 1995.

5. Attachments
Attachment A - Monitoring Well Sampling Record

6. Contacts

Saskia Oosting

G EI

■

Consultants
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and gently wiping the probe surface with a paper towel may be required
to clean the surface of the probe.
Temperature affects both the response of the instrument to pH and the
actual pH of the sample. The Automatic Temperature Compensation
(ATC) function compensates for the variation in the response of the
meter only.
Therefore, the pH must always be reported with
temperature.
The probe is a fragile thin glass bulb surrounded on three sides by a
plastic casing. Care must be taken in handling the probe to avoid
breakage.
Do not use buffer solutions past their expiration date.

4. References
Standard Methods for the Examination of Water and Wastewater, 1 f/h Edition,
Method 4500-H. American Public Health Association (1992).

5. Contacts

Saskia Oosting

G EI

■

Consult•nts
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xvii. Periodically check the turbidity meter during the day by using the Gelex
secondary standards provided.
xviii. Perform a post calibration at the end of the day and record all
measurements.

3. Limitations
If the turbidity measurements are for National Pollutant Discharge Elimination
System (NPDES) reporting purposes, all samples with values above 40 NTU must
be diluted with turbidity free water (e.g. distilled water) and sample turbidity is
calculated by multiplying the reading of the diluted sample by the dilution factor.

4. References
Standard Methods for the Examination of Water and Wastewater, 1 f31h Edition,
Method 4500-H. American Public Health Association (1992).

5. Contacts
Saskia Oosting

GE

■

I Consultants
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3. Limitations
•
•

Collect DO m easurem ents in the field during sam pling. Storing sam ples in
containers will alter the DO concentration of the sample.
Detection Lim it (DL) = 0.1 m g/L for 0-10 m g/L range; do not record values
less than Detection Lim it: a zero reading is recorded< 0.1 mg/L.

4. References

Stan dard Methods for the Examin ation of Water an d Wastewater, 1f31h Edition,
Method 4500-H. American Public Health Association (1992).

5. Contacts
Saskia Oosting

G EI

■

Consultants
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Caution must be used when using well points in areas of contaminated
soil. Possible cross contamination may be introduced to the screen as it
passes through the zone of contamination.

2.2. Sampling Procedures
Development of a well point is not required prior to sampling. Sampling of
groundwater or collecting piezometric data must be performed by one of several
recommended methods described in this manual.
After sample collection, (See Groundwater Sampling SOP) the well point is
removed by back hammering or pulling the tool out with the rig hydraulics.

3. References
ASTM 06001 - 05 Standard Guide for Direct-Push Water Sampling for
Geoenvironmental Investigations
Standard Methods for the Examination of Water and Wastewater, 1aJh Edition,
Method 4500-H. American Public Health Association (1992).
Ground Water and Wells. Johnson Division, UOP Inc.; St. Paul, Minn. 1982.
p277-294.
Ground Water Manual - A Water Resources Technical Publication; U.S. Dept. of
Interior, Bureau of Reclamation. Government Printing Office, Washington DC
1977.
Standard References for Monitoring Wells (April 1991), Commonwealth of
Massachusetts Department of Environmental Protection, WSC-310-91.

4. Contacts
Saskia Oosting

G EI

■

Consultants
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STANDARD OPERATING PROCEDURE
GW-011 Constant Head Permeability Testing

1. Objective
Describe p rocedures for perf orming co nstant head b orehole p ermeability te sting in
granular soils. Constant head p ermeability testing is use d when the soil p ermeability is
sufficiently high for testing to be practical.

2. Execution














All b orehole per meability testin g shall be performed be low the st atic gro undwater
table. As the boring is advanced, attempt to determine the static groundwater level
by:
o Observing the water c ontent of sa mples collected from t he boring to identify the
transition from moist to saturated soil.
o For highe r perm eable soils, allowing the water lev el in t he b orehole to stabi lize
before performing the test.
o If the b orehole is left op en overnight or for an ex tended period, measure th e
static groundwater level in the borehole at the beginning of the next day.
o Measure the water level in nearby observation wells or piezometers.
o If a well or piezometer is installed in the borehole, measure the water level in the
well or piezometer after the water level has stabilized.
Advance t he dr ill ca sing to th e to p of th e te st zon e a nd clea n the bor ehole to th e
bottom of the casing.
Obtain a split spoon sample in the test zone below the bottom of the casing.
Advance the borehole 2 feet below the bottom of th e casing using a side discharge
roller bit. The roller bit should be only slightly smaller than the inside diameter of the
casing. Re cord th e d iameter of t he ca sing and th e d iameter of th e roller bit. Avoid
jetting the b orehole walls or botto m during clean ing. Continue flushing the b orehole
until return water is clear.
Measure the depth to groundwater in th e borehole over a 10 to 1 5 minute period to
observe if the g roundwater e levation h as approximately stabilized. Compare th e
saturated soil depth estimated from split-spoon samples to the measured water level
in the borehole.
Using a weighted tap e, sound th e bottom of the bor ehole to v erify that the h ole is
cleaned to the co rrect depth an d caving hasn’t oc curred. If mor e t han 3 inches of
wash remains in the borehole, lower the r oller bit back to the bottom of the borehole
and continue to clean the borehole.
Measure and record the depth to the bottom of the borehole to the nearest 0.05 feet.
Determine the length of the test zone (L = distance from the bottom of the casing to
the bottom of the borehole) to the nearest 0.05 feet and record on the field form.
Add clean water to fill the casing.
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Using a c alibrated flow meter, ad just the flow r ate into th e casing so t he water le vel
remains within 0.5 inches of th e top of the cas ing. Once the water lev el ha s
stabilized, t ake a flo w meter reading at t he s tart of the test (tim e= 0). Rec ord th e
inflow volume at regular intervals (generally 1 minute) for a period of 10 minutes.
Check the depth to the bottom of the bo rehole after completion of the test to check
for caving.
Record all measurements and observations on the Borehole Permeability Test Field
Data Form.

3. Limitations
Site-specific conditions must be evaluated to deter mine appropriate test inter vals. Test
interval shall be determined by the Project Manager or their designee.

4. References
GEI Procedure No. 44, Borehole Permeability Testing in Granular Soils
U.S. Department of the Interior Bureau of Reclamation Ground Water Manual, Chapter
10: Permeability Tests in Individual Drill Holes and Wells.

5. Attachments
Attachment A - GEI Borehole Permeability Test Field Data Form – Constant Head

6. Contacts
Steve Hawkins
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BOREHOLE PERMEABILITY TEST - CONSTANT HEAD
FIELD DATA FORM
PROJECT:
LOCATION:
CLIENT:
PERF'D BY:
CALC'D BY:
CHECKED:

BORING :
PROJ NO.:
TEST NO.:
PAGE NO.:
GROUND
SURF. EL.:

DATE:
DATE:
DATE:

STANDPIPE/RISER DETAILS

TEST INTERVAL DETAILS

Riser inside diameter,d,inches:

Depth to bottom, feet

Riser length, feet:

(below ground surface):

Riser stick up above

Depth to top, feet

ground surface, feet:

(below ground surface):

Groundwater depth below

Length, L, inches:

ground surface, H, feet:
Test Start Time:

Water flow to achieve
constant head, Q:

Test End Time:

(volume/time)
Q

Ground Surface

Elapsed Time
H

0

▼
GW
Drill Casing

Open Test Zone
L

r

NOTES:

1. Based on the Constant Head Permeability Test SOP:
Created for the CT River Levee Projects, GEI Consultants
October 2008.

Inflow

Overflow
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water, product, etc.) and all calculations (product column length, volume of product, etc.)
shall be recorded on the appropriate field data sheets or in the logbook consistent with
GEi SOP Section 5.
2. 7 Health and safety considerations
The health and safety considerations for the work associated with this SOP, including
both potential physical and chemical hazards, will be addressed in the site specific
Health and Safety Plan (HASP). The collection and accumulation of NAPL presents the
potential for significant hazards that need to be managed. A detailed job safety analysis
(JSA) should be completed prior to the start of work.

3. Limitations
■

■

■

DNAPL gauging and recovery can be problematic and requires adaptive thinking. A
variety of measurement and collection techniques may be necessary to properly
execute the work.
Exposure to DNAPL can accelerate the required maintenance/replacement intervals
for tools and equipment.
A site specific work plan, HASP and JSA needs to be developed prior to commencing
work. The documents should address: safety, recovery technologies, waste
containment and waste management.

4. References
U.S. EPA. Ground Water Issue: Dense Non-aqueous Phase Liquids, EPA/540/4-91-002,
March 1991.

5. Attachments
Attachment A - Example specifications of DNAPL recovery and management tools and
equipment.

6. Contact

Kathleen Slimon
Mike Quinlan

G EI

■

Consoltants
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STANDARD OPERATING PROCEDURES

AR-001 General Guidance on Work Zone Monitoring Methods

1. Objective
Protect human health by measuring air quality at the perimeter of a work area.

2. Execution
Walk-around perimeter and work zone monitoring for Total Volatile Organic Compounds
(TVOC), Respirable Particulate matter less than 10 microns (RPM10), and odor will occur
along the perimeter of the project site on a regular and as-needed basis. Specific site
conditions that will trigger walk-around perimeter or work zone monitoring include:





visible dust
odor complaints
detection of TVOCs and/or RPM10 at levels approaching or exceeding action levels
direction by the site oversight consultant or client

Perimeter air monitoring and work zone monitoring, in the absence of any specific
triggering criteria, will be conducted on a regular basis during the normal work day.
Particular attention will be given to the direction of any residences or other sensitive
receptors.
At the time when a triggering condition is observed, the walk-around perimeter and work
zone monitoring will occur continuously until the conditions that triggered the monitoring
have subsided.
Additional temporary monitoring points may be established due to
changing site or meteorological conditions.
TVOC concentrations will be monitored and recorded using a Rae Systems MiniRAE 2000
Portable Ionization Detector (PID) or equivalent. RPM10 will be measured and recorded
using a MIE personal DataRAM 1200 (PDR-1200) portable real-time aerosol monitor
equipped with a PM-10 monitor and Gilian personal air sampling pump. AR-002
Suspended Particulate Matter in Ambient Air using the MIE DataRAM Real-time Aerosol
Monitor (Portable) provides guidance on the use of this meter. Odors will be noted based
on the n-butanol scale, as adapted from ASTM E544-99.
At each monitoring point, the 15-minute average value of TVOC and RPM10, sample time,
and sample location will be collected and recorded. The odor intensity based on the nbutanol scale will be monitored over a 15-minute period and recorded. At each location, air
temperature, wind direction, and wind speed may be monitored and recorded using a handheld wind meter.
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Odors as a function of naphthalene concentration will be monitored over a 15-minute period
and recorded. To measure naphthalene concentrations, the zNose™ Model 4200 system
will be used. The zNose™ is an ultra-fast gas chromatograph (GC) that is capable of
analyzing airborne concentrations of VOCs and SVOCs in less than one minute. The
zNose™ uses a surface acoustic wave (SAW) detector that changes in vibration frequency
as compounds elute from the column and condense onto the surface of the detector.
The zNose™ is a portable instrument and will be positioned downwind of the remedial
activities. Up to five samples will be analyzed for naphthalene concentrations over a 15minute period. The concentrations will be averaged to produce a 15-minute result. The
calibration will be checked at the start of the day, at mid-day, and at the end of the day. An
air blank will be run every two hours. A blank will also be run if a reading exceeds the
calibration range of the instrument.
The zNose™ also has the capability of generating fingerprint images of the chemical
constituents in the vapor called VaporPrints™. A VaporPrint™ of an air sample can be
collected through a headspace analysis. This VaporPrint™ can be compared to others
generated at the perimeter and off-site to see if remedial operations are the source of the
odors. VaporPrints™ can allow for identification of odors that may not be affiliated with
remedial operations.
To monitor cyanide (as hydrogen cyanide gas), a real-time hand-held meter in conjunction
with the Dräger Chip Measuring System (CMS) will be used. Types of continuously
monitoring equipment include the V-RAE by Rae Systems and the Mini-Warn by Dräger
Safety Systems and are available from rental equipment suppliers. Due to potential
interference from sulfur compounds, hydrogen sulfide gas (H2S) will also be monitored for
comparison to the hydrogen cyanide gas levels detected. Hydrogen cyanide gas
detections will also be confirmed with CMS Dräger tubes due to this interference. The
Dräger CMS can quantify other gases that could potentially provide false positives for
hydrogen cyanide gas (including sulfur dioxide, hydrogen sulfide, phosphine gas, chlorine,
and nitrogen dioxide) detected by the real-time meter.
At each location, air temperature, wind direction, and wind speed will be monitored and
recorded using a hand-held wind meter.

3. References
New York State Department of Environmental Conservation. 2010. DER-10 / Technical
Guidance for Site Investigation and Remediation. Division of Environmental Remediation.
May 3, 2010. Appendix 1A. pp. 204-206
ASTM E544 - 99(2004) Standard Practices for Referencing Suprathreshold Odor Intensity

4. Attachments
None

5. Contact
Chris Gordon/Mike Quinlan
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Record the instrument flow rate from the parameters menu in the field
notebook.

4. Sample Collection
■
■
■
■

Set the DataRAM ™ at the predetermined sampling location in a rain or
weatherproof containment, with only the inlet tubing exposed to ambient air.
Start the run.
When sampling is completed, terminate run and download data using the
RS-232 cable connector and the MIE DR-COM software.
Once the data file has been successfully downloaded and saved in an
appropriate location, clear the data from the instrument memory.

5. Limitations
Each instrument must be calibrated using the internal reference standard and
zeroed at the start of each sampling event and at a frequency of once per day
throughout the duration of the sampling event.
The DataRAM ™ can be programmed to collect continuous real-time data, or can
collect "averaged" real-time data. These various options should be addressed prior
to field operations and must be referenced in an approved work plan. This work plan
must be available to all field personnel.
Project objectives will usually dictate the sampling location. In general, for air
monitoring, meters are usually placed near breathing height and away from objects
that can interfere with air motions. Since the DataRAM TM is measuring particulate
matter, placement of the instrument directly on the ground should be avoided to
prevent the sampling of dust concentrations that may not be representative of the air
that is intended to be sampled (e.g. air at breathing height).

6. References
Code of Federal Regulations, 40 CFR 50, Appendix J, Reference Method for the
Determination of Particulate Matter as PM10 in the Atmosphere.
Quality Assurance Handbook for Air Pollution Measurement Systems, Volume II:
Ambient Air Quality Monitoring Program, US Environmental Protection Agency,
Office of Air Quality Planning and Standards, Washington, D. C. EPA-454/8-08-003
December, 2008.

7. Contacts
Chris Gordon
Mike Quinlan

G EI

■

Consoltants
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varied more than +/- 10%, from beginning to end, should be qualified
accordingly and discussed with the project manager.
The exposed filters, folded in half, are placed back into their shipping
envelope and forwarded with completed chain of custody forms to the
contracted laboratory for analyses. Follow the contracted laboratory's
instructions for handling and returning the exposed filters.

4. General Guidance
The total volume of air sampled is determined from the measured volumetric flow
rate and the sampling time. The mass concentration of PM10 in the ambient air is
calculated as the total mass of collected PM10 particles divided by the total volume of
air sampled. The PM10 measurement is expressed as micrograms (µg) per standard
cubic meter (µg/std M3). The sampled volume must be corrected to EPA standard
conditions, 25 ° C, 760 mm Hg or 101 kPa.
A field blank may be collected, which consists of an unexposed filter removed from
its envelope, put in place in the HV sampler, immediately removed, folded, replaced
in its envelope and sent to the laboratory. Field blanks, if collected, should be taken
at a frequency of one per twenty samples. If fewer than twenty samples will be
collected during one week, collect one field blank weekly during sampling.

5. References
Code of Federal Regulations, 40 CFR 50, Appendix J, Reference Method for the
Determination of Particulate Matter as PM10 in the Atmosphere.
Quality Assurance Handbook for Air Pollution Measurement Systems, Volume II:
Ambient Air Specific Methods (Interim Edition), Addendum to Section 2. 11
Reference Method for the Determination of Particulate Matter as PM10 in the
Atmosphere (High-Volume Sampler Method), US Environmental Protection
Agency, Office of Research and Development, Washington, D. C. EPA/600/R94/038b April 1994.
Quality Assurance Handbook for Air Pollution Measurement Systems, Volume II:
Ambient Air Quality Monitoring Program, US Environmental Protection Agency,
Office of Air Quality Planning and Standards, Washington, D. C. EPA-454/8-08003 December, 2008.

6. Contacts
Chris Gordon
Melissa Felter

G EI

■

Consultants
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STANDARD OPERATING PROCEDURE

AR-005 Hydrogen Cyanide Work Zone Air Monitoring Procedures

1. Objective
Describe real-time monitoring of hydrogen cyanide gas during field activities.

2. Equipment
To monitor cyanide (as hydrogen cyanide gas), the GEI field representative should
utilize a real time handheld meter in conjunction with the Dräger Chip Measuring
System (CMS) during subsurface activities including subsurface excavations,
borings and monitoring well installation, materials handling, and groundwater
sampling in areas with confirmed or suspected cyanide impacts.
Continuous monitoring equipment includes the V-RAE by Rae Systems and the
Mini-Warn by Dräger Safety Systems, and are available from rental equipment
suppliers. Due to potential interference from sulfurs, hydrogen sulfide gas (H2S)
should also be monitored for comparison to the hydrogen cyanide gas levels
detected. Hydrogen cyanide gas detections will also be confirmed with CMS Dräger
tubes due to this interference. The Dräger CMS can quantify other gases that could
potentially provide false positives for hydrogen cyanide gas (including sulfur dioxide,
hydrogen sulfide, phosphine gas, chlorine, and nitrogen dioxide) detected by the real
time meter.

3. Calibration
Prior to commencing work on-site, the real-time cyanide meter should be calibrated
in accordance with the equipment manufacturer’s specifications. If the meter is
calibrated in the field, the daily calibration results should be recorded in the field
notebook.

4. Execution
Cyanide will be monitored around the perimeter of the work zone on a regular basis.
Continuous monitoring should be completed every fifteen minutes if sulfur odor or
suspected purifier waste material (former MGP sites only) is encountered.
Measurements should be monitored in the breathing zone and should be recorded
into the field notebook or on an applicable form. In the event that hydrogen cyanide
is detected, the GEI field representative should proceed as follows:
4.1. Action Level: HCN ≤1 ppm for 15-minute average using real time meter




Run CMS Dräger tube.
Continue monitoring with real time meter.
Continue work if CMS Dräger tube for hydrogen cyanide reads <2 ppm.
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4.2. Action Level: 1 ppm < HCN < 2ppm for 15-minute average using real time
meter.





Run CMS Dräger using hydrogen cyanide gas chip and confirm <2 ppm
concentration.
Continue monitoring with real time meter.
Run CMS Dräger tube using sulfur dioxide, hydrogen sulfide phosphine chip
to evaluate potential interference.
Recalibrate the real time meter and continue to monitor the work zone.

4.3. Action Level: HCN 2 ppm on CMS Dräger tube







Stop work and move (with continuous monitoring meter) at least 25 feet
upwind from excavation or until continuous monitoring meter registers <1
ppm.
Run CMS Dräger hydrogen cyanide chip and re-evaluate activities
Continue monitoring with real time meter.
Allow area to ventilate and continue to monitor while returning to the work
zone.
Do not move into an area when readings are >1 ppm without confirming with
additional CMS Dräger measurement.
May resume work if Dräger tube for cyanide reads <2 ppm.

5. Limitations
No air purifying respiratory protection is available for hydrogen cyanide gas.
The American Conference of Industrial Hygienists (ACGIH) Threshold Limit Value
(TLV) for Hydrogen Cyanide is 4.7 ppm.

6. References
Code of Federal Regulations, 40 CFR 50, Appendix J, Reference Method for the
Determination of Particulate Matter as PM10 in the Atmosphere.
Quality Assurance Handbook for Air Pollution Measurement Systems, Volume II:
Ambient Air Specific Methods (Interim Edition), Addendum to Section 2.11
Reference Method for the Determination of Particulate Matter as PM10 in the
Atmosphere (High-Volume Sampler Method), US Environmental Protection
Agency, Office of Research and Development, Washington, D.C. EPA/600/R94/038b April 1994.

7. Contacts
Ryan Hoffman
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Equipment used for well development
decontaminated between wells.

SOP No. QA-001
Revision No. 2
Effective Date: June 2011

of

multiple

wells

must

be

Pumps and tubing should be flushed using a minimum of one gallon of
Alconox-solution followed by a gallon of potable water. Some projects may
require methanol (in much lower quantities) and distilled water instead of or in
addition to the Alconox-solution and potable water.
For pumps and tubing, a final rinse of the sampling equipment may be
performed with the water being sampled.
Equipment blanks measure the effectiveness of the decontamination
procedures. Blanks should be collected per guidance provided in QA-002,
Field Quality Control Samples.

3. Limitations
■
■
■
■
■

■

Do not store the deionized/distilled water in polyethylene bottles, use Nalgene,
glass, or Tef lon. Polyethylene may leach phthalates.
Do not attempt to decontaminate string or rope - replace it.
Due to eye and skin absorption hazards, saf ety glasses and gloves must be
worn when handling decontamination solvents.
Decontamination procedures may also require modification based on state or
federal requirements.
Steam cleaning or pressure washing with potable water is generally an
acceptable decontamination method for drilling equipment (i.e., augers). Check
with the work plan.
Dedicated equipment need not be decontaminated beyond initial
decontamination prior to field use.

4. References
Environmental Response Team (ERT), US EPA. Sampli ng Equipment
Decontami nati on, SOP No. 2006, Revision 0. 0. August 11, 1994.
US EPA Region 9. Sampling Equipment Decontami nati on, SOP No. 1230, Revision
1.September 1999.

5. Contacts
Mackenzie Fannon
Pat King
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STANDARD OPERATING PROCEDURE
QA-002 Field Quality Control Samples

1. Objective
Field Quality Control (QC) samples are used to monitor the reproducibility and
representativeness of field sampling. The QC samples are handled, transported,
and analyzed in the same manner as the associated field samples. QC samples
may include trip blanks, equipment blanks, and field duplicates.

2. Execution
2.1. Trip blanks







Used to monitor possible sources of contamination from transport, storage,
inadequate bottle cleaning, or laboratory methodologies.
Sample containers filled at the laboratory with analyte-free water are
transported to and from the site, and are not opened until time of analysis.
Trip blanks are stored with the sample containers prior to and after field
activities and remain with the collected samples until analyzed.
Generally, one trip blank per volatiles analysis (e.g. volatile organic
compounds) shipment.
Consider submitting a trip blank when sample shipment is by Fed Ex or other
large carrier, or laboratory courier.
Trip blanks should be recorded in the field notebook and on the chain-ofcustody that same as all other samples.

2.2. Equipment blanks








Equipment blanks (also known as equipment rinsate blanks) are used to
monitor possible sources of contamination associated with sample collection.
Monitors
on-site
sampling
environment,
sampling
equipment
decontamination, sample container cleaning, the suitability of sample
preservatives and analyte-free water, and sample transport and storage
conditions
Equipment blanks are collected by pouring laboratory supplied or distilled or
deionized water over sampling tools that have been decontaminated per the
work plan, into sample containers.
Equipment blanks are stored with the associated field samples until submitted
for analysis.
Generally collected when site conditions indicate site related contamination is
a concern. Check project-specific work plan and/or quality assurance project
plan for required frequency.
Prepare equipment blanks immediately after the equipment is cleaned in the
field and before leaving the sampling site.
Prepare equipment blanks by rinsing the decontaminated sampling
equipment set with the appropriate type of analyte-free water and collecting
the rinse water in appropriate sample containers.
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If a potable water rinse is the typical final step, collect the equipment blank
with analyte-free water after the potable water rinse.
Equipment blanks should be recorded in the field notebook and on the chainof-custody that same as all other samples.

2.3. Field Duplicates









•

Used to evaluate the precision and representativeness of the sampling
procedures.
Field duplicates are two samples collected from the same location using the
same procedures. Both samples are submitted to the laboratory as individual
samples with different sample identification.
Field duplicates from groundwater sampling for all analyses except volatiles
analysis are collected by alternating filling sample containers from the same
sampling device. Field duplicates for volatiles analysis are filled sequentially.
Soil or sediment field duplicates are collected by homogenizing the sample for
all analyses except volatiles. The homogenized sample is then divided into
two equal portions and placed in separate sample containers. Field
duplicates for volatile analysis are collected at two adjacent sampling
locations.
Each sample is assigned different sample identifications.
Field duplicates are generally collected at frequency of 1/20 samples. Check
project-specific work plan and/or quality assurance project plan for required
frequency.
All field QC samples should be labeled in the field and submitted “blind” to the
laboratory – as if they are separate, primary samples.
Field duplicates should be recorded in the field notebook and on the chain-ofcustody that same as all other samples.

2.4. Matrix-Spike samples (MS/MSD)







Matrix spike and matrix spike duplicate samples (MS/MSDs) are
environmental samples that are spiked in the laboratory or in the field with a
known concentration of a target analyte(s) to verify percent recoveries.
Matrix spike and matrix spike duplicate samples are primarily used to check
sample matrix interferences. They can also be used to monitor error due to
laboratory bias and poor precision. However, a data set of at least three or
more results is necessary to statistically distinguish between laboratory
performance and matrix interference.
Generally, the laboratory is required to extract and analyze MS or MS / MSDs
at a minimum frequency of 5% of samples being analyzed for the target
analyte(s). If the project or client criteria require an MS or MS/MSD, collect
sufficient volume in the appropriate containers, and designate the sample to
be used as the MS or MS/MSD on the chain of custody.
Calculate the percent recovery for all spiked analytes for both the MS and
MSD. For MS/MSDs also calculate the relative percent difference (RPD). The
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RPD for each spiked analyte is calculated using the amount detected not
percent recovery. If your data will be subjected to validation, the % recovery
and the RPD will generally be determined by the validator.
2.5. Typical QA/QC Frequency


QA/QC frequency is determined by project, client or regulatory criteria and
should be verified prior to sample collection. Generally, QA/QC samples are
collected according to the frequency described below:

Duplicate
Samples

One per sampling event, one per 10 samples collected, or one every two weeks,
whichever comes first.

Equipment
Blanks

For each equipment type that is not dedicated or disposable - one per sampling
event, one per 20 samples collected, or one every two weeks, whichever comes
first.

Trip Blanks

One per sample delivery group, or in each cooler containing VOC soil or
aqueous samples, depending on project.

MS or MS /
MSDs

One MS or MS/MSD per sampling event, one per 20 samples collected, or one
every two weeks, whichever comes first.

3. Limitations





Trip blanks must never be opened in the field.
Trip blanks are usually for VOCs only because less volatile compounds are
not likely to cross-contaminate other samples by simply being in close
proximity.
Laboratory-grade water must be used during the collection of equipment
blanks.
Field duplicates must have different sample identifications.

4. References
Test Methods for Evaluating Solid Waste, Physical/Chemical Methods (November
1986), U.S. Environmental Protection Agency Department of Solid Waste,
Washington, D.C.
U.S. Environmental Protection Agency Office of Emergency and Remedial
Response, 1990, Quality assurance/quality control guidance for removal activities:
EPA/540/G-90/004, Sampling QA/QC Plan and Data Validation Procedures Interim
Final, April, 1990.

5. Contact
Pat King
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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.

GEI Consultants, Inc.
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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.
GEI Consultants, Inc.
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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.

GEI Consultants, Inc.
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1. Purpose
GEI Consultants, Inc. (GEI) has prepared this Quality Assurance Project Plan (QAPP) for the
Williamsburg Works site located in Brooklyn, New York (the Site). The QAPP is a
companion document to the draft Remedial Investigation Work Plan Addendum – Parcels 3
and 4 Portion of Williamsburg Works Site (RIWP Addendum) and Field Sampling Plan
(FSP) dated December 2020. The project location is shown on Figure 1 of the RIWP
Addendum. The QAPP presents the project scope and goals, organization, objectives,
sample handling procedures and specific QA/QC procedures for samples collected under the
RIWP Addendum.
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 and ground waters at
the Williamsburg Works 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:


DER-10, Technical Guidance for Site Investigation and Remediation. New York State
Department of Environmental Conservation. May 2010.

GEI Consultants, Inc.
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2. Project Goals and Objectives
On behalf of National Grid, GEI prepared an RIWP Addendum to investigate the nature and
extent of impacts at the Williamsburg Works site in the Williamsburg neighborhood of
Brooklyn, New York (Site). This QAPP was prepared to provide quality assurance
guidelines for sampling proposed at the Site. The Site was used to manufacture gas from
1850 until prior to 1941.

GEI Consultants, Inc.
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3. Project Organization and Responsibility
Qualified Environmental Professional (QEP) is responsible for the implementation of the
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: Jim Ash
Project Manager (PM): Melissa Felter
Field Team Leader: TBD
Quality Assurance Officer: Lorie MacKinnon
Corporate Health & Safety Officer: Steve Hawkins
Data Validator: Lorie MacKinnon
Data Manager: Jaimie Wargo
The primary responsibilities of each of these personnel are described in the following table.
Position
Program Manager

Project Manager
(PM)

Field Team
Leader

Quality Assurance

Key Project Personnel and Responsibilities
Consultant
Areas of Responsibilities
Personnel
Jim Ash
 Overall program oversight
 Project management
 Project schedule
 Client contact regarding project related issues
 Personnel and resource management
 Review of project submittals
 Budgeting
Melissa Felter
 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
TBD
 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
Lorie MacKinnon
 QA/QC for sampling and laboratory

GEI Consultants, Inc.
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Position
Officer
Data Validator

Data Managers

Key Project Personnel and Responsibilities
Consultant
Areas of Responsibilities
Personnel
performance
Lorie MacKinnon
 Perform data validation activities
 Prepare data usability summary reports
 Evaluate data with regards to quality
objectives
Jaimie Wargo
 Manage raw data from the laboratory
Julie Dicostanzo

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, groundwater, and soil vapor samples
including:
















Volatile Organic Compounds (VOCs) by EPA Method 8260C
Semi volatile Organic Compounds (SVOCs) by EPA Method 8270D
Alkylated Polycyclic Aromatic Hydrocarbons (PAHs) by EPA Method 8270D SIM
Target Analyte List (TAL) Metals including tin by EPA Method 6000/7000 series
N-alkanes and Isoprenoids by EPA Method 8015D Modified
Extractable Petroleum Hydrocarbon (EPH) by NJDEP EPH Method
Per- and Polyfluoroalkyl Substances (PFAS) by LC-MS/MS using methodologies
based on EPA Method 537
Polychlorinated Biphenyls (PCBs) by EPA Method 8082
Pesticides by EPA Method 8081
Herbicides by EPA Method 8151A
Total Cyanide by EPA Method 9014 (groundwater only)
Free Cyanide by EPA Method 9014 (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)
VOCs including Naphthalene by EPA Method TO-15

The NYSDOH ELAP’s relevant certifications are summarized in the following table.

GEI Consultants, Inc.
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Table 1 provides a summary of soil analyses, Table 2 provides a summary of groundwater
analyses, and Table 3 provides a summary of soil vapor 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.

GEI Consultants, Inc.
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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 Site operations,
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, and soil vapor are located on Tables 5 through 7, respectively. Soil
clean-up objectives and groundwater standards and 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

GEI Consultants, Inc.
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should be noted that there is some ambiguity in the definitions and use of terms that define
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.
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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
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.
GEI Consultants, Inc.
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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.
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 RIWP Addendum 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
within Appendix A.

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 RIWP Addendum 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.
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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, 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 RIWP Addendum and sampling methods
and procedures are described in the FSP.

5.1

Sample Type, Location, and Frequency

Samples required by the RIWP Addendum are described below.
5.1.1 Subsurface Borings Soil Sampling
Soil borings locations will be sampled utilizing drilling methods listed in the FSP. Soil
borings may be completed as permanent monitoring wells. 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 RIWP Addendum and the FSP.
Monitoring wells will be installed in accordance with the RIWP Addendum and FSP. A
summary of subsurface soil samples and analysis are located in Table 1.
5.1.2 Test Pit Sampling
Test pits will be excavated using 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 RIWP Addendum and the FSP. A summary of subsurface soil samples
and analysis are located in Table 1.
5.1.3 Groundwater Sampling
Monitoring wells will be gauged and sampled. Groundwater samples will be collected from
monitoring wells screened across the water table or targeted intervals at the proposed sample
locations. Groundwater samples will be collected and submitted for laboratory analysis in
GEI Consultants, Inc.
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general accordance with the FSP and RIWP Addendum. Water quality parameters including
temperature, pH, turbidity, salinity, dissolved oxygen (DO), oxidation reduction potential
(ORP), and specific conductance, will be collected prior to laboratory analysis in general
accordance with the FSP. A summary of groundwater samples and analysis are located in
Table 2.
5.1.4 Soil Vapor Sampling
Soil vapor sample points 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”. 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.
5.1.5

Ambient Air Samples

Ambient air samples will be used to assess the potential for soil vapor intrusion. The
proposed location is shown on Plate 1 of the Work Plan. A summary of ambient air sample
and analysis are located in Table 3.
The proposed ambient air sample will be collected from the approximate breathing height
(approximately 3 to 5 feet aboveground) utilizing an individually certified 6-Liter SUMMA®
canister with a laboratory-supplied 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 approved-NYSDOH ELAP registered laboratory for analysis. The sample will
be analyzed for VOCs and naphthalene by the modified EPA Method TO-15.

5.1.6 Investigation-Derived Waste Sample Collection
Waste classification sampling will be conducted for soil 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 National Grid-approved facility.
GEI Consultants, Inc.
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5.1.7 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 in Table 4.
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 be submitted daily for PFAS analysis. 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 to 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.
GEI Consultants, Inc.
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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 ContaminantFree 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 National Grid 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 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 PM for completeness and representativeness. Logbooks will be supported by daily
activity reports as described in 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
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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.
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

SOIL SAMPLES
Test Pit-ID (SAMPLE DEPTH-FEET)
WW-TP-01 (0-0.2)
Boring -ID (SAMPLE DEPTH-FEET)
WW -SB-01 (10-15)
GROUNDWATER SAMPLES
Monitoring Well-ID
WW-MW-01
SOIL VAPOR SAMPLES
Soil Vapor Point-ID
WW -SV-01
AMBIENT AIR SAMPLES
Outdoor Air
WW-OA-01

QA/QC SAMPLE TYPES

FIELD BLANKS
SAMPLE-ID – [DATE]
WW-FB-033107
MATRIX SPIKE/DUP
SAMPLE [ ID ] [DEPTH] [EITHER MS OR MSD]
WW-TP-01 (2-4) MS/MSD
WW-SB-01 (10-15) MS/MSD
WW-MW-01 (10-15) MS/MSD
TRIP BLANKS
SAMPLE- ID [DATE]
WW-TB-063007
BLIND DUPLICATES
SAMPLE -ID[XX][ DATE ]
WW-SB-XX-063007
WW-MW-XX-063007
WW-SV-01-063007

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 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
procedures help to satisfy the two major requirements for admissibility: relevance and
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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 sampling
required by the RIWP Addendum.
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
GEI Consultants, Inc.
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the laboratory’s quality assurance plan, which describe the calibration procedures, their
frequency, acceptance criteria, and the conditions that will require recalibration. These
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 RIWP Addendum. Tables 1 through 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 PM 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
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been adhered to, and (4) confirmation that the DQOs have been met.
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 analytical samples collected
under the RIWP Addendum. 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 by the
consultant on an as-needed 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 8260C and SVOC 8270D analyses
Method and/or instrument blanks
Surrogate spikes for organic analyses
Internal standard spikes for VOC 8260C and SVOC 8270D 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, 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 the
equipment vendor. The following equipment has been identified for use to implement the
RIWP Addendum.
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
SD = ∑
n-1
i=1
n

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 RIWP Addendum 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), 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
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Table 1. Soil Field Sampling Matrix
Quality Assurance Project Plan
Williamsburg Works Site Lots 16 and 30
Brooklyn, New York

SAMPLE SELECTION PROTOCOL:
1. Shallow soils within observed impacts (0 to 5' bgs) and below recent fill;
2. Subsurface soils within heaviest observed impacts below 5 feet (if present);
3. Subsurface soils below deepest observed visual impacts.
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Alkylated PAHs (8270D
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N-alkanes and Isoprenoids
(8015D)
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Herbicides (8151A)
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Lot 16
Lot 16
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Lot 30
Lot 30
Lot 30
Lot 30
Lot 30
Lot 30
Lot 30
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Lot 30
Lot 30
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N 12th Street
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N 12th Street
N 12th Street
N 12th Street
N 12th Street
N 12th Street
Lot 30

EPH (NJDEP EPH)

WW-SB-200
WW-SB-201
WW-SB-202
WW-SB-203
WW-SB-204
WW-SB-205
WW-SB-206
WW-SB-207
WW-SB-208
WW-SB-209
WW-SB-210
WW-SB-211
WW-SB-212
WW-SB-213
WW-SB-214
WW-SB-215
WW-SB-216
WW-SB-217
WW-SB-218
WW-SB-219
WW-SB-220
WW-SB-221
WW-SB-222
WW-SB-223
WW-SB-224
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WW-SB-227
WW-SB-228
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WW-SB-230
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WW-SB-239
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WW-SB-242
WW-SB-243
WW-SB-244
WW-SB-245
WW-SB-246
WW-SB-247
WW-SB-248
WW-SB-249
WW-SB-250
WW-SB-251

TAL Metals (6000/7000)

Number Number
Samples Samples
Date
Proposed Collected Collected

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

Analysis (Method1)

VOCs (8260C)

Sample Location

SVOCs (8270D)

Sample I.D.

IF NO IMPACTS ARE OBSERVED:
1. Shallow soils (0 to 5' bgs) and below recent fill;
2. Water table interface;
3. Completion depth of boring.
Sample Number
Sample Zone Depths
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Table 1. Soil Field Sampling Matrix
Quality Assurance Project Plan
Williamsburg Works Site Lots 16 and 30
Brooklyn, New York

SAMPLE SELECTION PROTOCOL:
1. Shallow soils within observed impacts (0 to 5' bgs) and below recent fill;
2. Subsurface soils within heaviest observed impacts below 5 feet (if present);
3. Subsurface soils below deepest observed visual impacts.

3
3
3
3
3
3
3
3
1
1
1
1

3
3
3
3
3
3
3
3
1
1
1
1

PCBs (8082)

3
3
3
3
3
3
3
3
1
1
1
1

Pesticides (8081A)

3
3
3
3
3
3
3
3
1
1
1
1

PFAS (EPA 537)

3
3
3
3
3
3
3
3
1
1
1
1

Herbicides (8151A)

3
3
3
3
3
3
3
3
1
1
1
1

EPH (NJDEP EPH)

3
3
3
3
3
3
3
3
1
1
1
1

Free Cyanide (9014)
Alkylated PAHs (8270D
SIM)
N-alkanes and Isoprenoids
(8015D)

0 to 5'
bgs

TAL Metals (6000/7000)

Lot 30
N 11th Street
Lot 16
Lot 30
Lot 30
Lot 30
Lot 16
Lot 30
Lot 30
Lot 30
Lot 30
Lot 30

Number Number
Samples Samples
Date
Proposed Collected Collected
3
3
3
3
3
3
3
3
1
1
1
1

Heaviest
Subsurface
Impacted
soils below
Zone
deepest
below 5
observed Completion
Water
feet (if
visual
Table
depth of
Present) Interface impacts
boring

Analysis (Method1)

VOCs (8260C)

WW-SB-252
WW-SB-253
WW-MW-200
WW-MW-201
WW-MW-202
WW-MW-203
WW-MW-204
WW-MW-205
WW-TP-200
WW-TP-201
WW-TP-202
WW-TP-203

Sample Location

SVOCs (8270D)

Sample I.D.

IF NO IMPACTS ARE OBSERVED:
1. Shallow soils (0 to 5' bgs) and below recent fill;
2. Water table interface;
3. Completion depth of boring.
Sample Number
Sample Zone Depths

3
3
3
3
3
3
3
3
1
1
1
1

1
1
1
1
1
1
1
1
1
1
1
1

1
1
1
1
1
1
1
1
1
1
1
1

1
1
1
1
1
1
1
1
1
1
1
1

Notes:

VOCs - volatile organic compounds

SVOCs - semivolatile organic compounds
TAL - target analyte list
PCBs - polychlorinated biphenyls
ASTM - American Society for Testing and Materials

1. Chemical analysis test methods specified are from U.S. EPA SW-846 test methods.
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Table 2. Groundwater Field Sampling Matrix
Quality Assurance Project Plan
Williamsburg Works Site Lots 16 and 30
Brooklyn, New York

1
1
1
1
1
1

Pesticides (8081A)

1
1
1
1
1
1

PCBs (8082)

1
1
1
1
1
1

Herbicides (8151A)

1
1
1
1
1
1

PFAS (EPA 537)

1
1
1
1
1
1

EPH (NJDEP EPH)

Total Cyanide (9014)

1
1
1
1
1
1

Alkylated PAHs
(8270D SIM)
N-alkanes and
Isoprenoids (8015D)

TAL Metals (6000/7000)

1
1
1
1
1
1

Dissolved Oxygen

Water
Table

SVOCs (8270D)

Lot 16
Lot 30
Lot 30
Lot 30
Lot 16
Lot 30

Date
Collected

Analysis (Method1)

VOCs (8260C)

WW-MW-200
WW-MW-201
WW-MW-202
WW-MW-203
WW-MW-204
WW-MW-205

Number
Samples
Collected

Turbidity

Number
Samples
Proposed

Oxidation Reduction
Potential (ORP)

Sample Location

Temperature

Sample I.D.

pH

Sample
Zone

Sample Number

Specific Conductance

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

1
1
1
1
1
1

1
1
1
1
1
1

1
1
1
1
1
1

1
1
1
1
1
1

1
1
1
1
1
1

Notes:

VOCs - volatile organic compounds

SVOCs - semivolatile organic compounds
TAL - target analyte list
PCBs - polychlorinated biphenyls

1. Chemical analysis test methods specified are from U.S. EPA SW-846 test methods.
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Table 3. Soil Vapor and Ambient Air Field Sampling Matrix
Quality Assurance Project Plan
Williamsburg Works Site Lots 16 and 30
Brooklyn, New York

Sample I.D.

WW-SV-200
WW-SV-201
WW-SV-202
WW-SV-203
WW-SV-204
WW-SV-205
WW-OA-01

SAMPLE SELECTION PROTOCOL:
1. Collect one soil vapor sample at the installed soil vapor point depth.
Sample Location 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
Date Collected
Lot 16
1
Lot 16
1
Lot 16
1
Lot 16
1
Lot 30
1
Lot 30
1
Lot 16
1

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

Notes:

VOCs - volatile organic compounds
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Table 4. Analytical Methods/Quality Assurance Summary Table
Quality Assurance Project Plan
Williamsburg Works Site Lots 16 and 30
Brooklyn, New York

Media

Subsurface
Soil

Groundwater

TB

FB

DUP

MS/MSD

Total
Number of
Samples

184

40

10

10

10

239

184

0

10

10

10

199

184

0

10

10

10

199

Outdoor Air

2

184

0

10

10

10

199

184

0

10

10

10

199

184

0

10

10

10

199

184

0

10

10

10

199

184

0

60

10

10

264

64

0

4

4

4

108

64

0

4

4

4

108

64

0

4

4

4

108

6

1

1

1

1

10

6

0

1

1

1

9

6

0

1

1

1

6

6

0

1

1

1

6

6

0

1

1

1

9

6

0

1

1

1

9

6

0

1

1

1

9

6

0

1

1

1

9

6

Soil Vapor

QA/QC Samples

Number of
Primary
Samples

0

1

1

1

9

6

0

1

1

1

9

6

0

1

1

1

9

6

0

0

1

0

7

1

0

0

0

0

1

Analytical
Parameters

Method

Preservative

VOCs

8260C

Cool to 4°C

SVOCs

8270D

Cool to 4°C

TAL Metals

6000/7000 Cool to 4°C

Free Cyanide

9013A/
ASTM
Method
D4282-02

3 Encore or Terracore
samplers
14 days to extraction; 40 days from Wide mouth 8-oz. and
extraction to analysis
4oz. clear glass jars1
28 days to analysis for mercury;
Wide mouth 8-oz. and
6 months to analysis for other
4oz. clear glass jars1
metals

Cool to 4° C

8015D

Cool to 4° C

EPH

NJDEP
EPH

Cool to 4° C

PFAS

537

Cool to 6° C

14 days

TBD

Cool to 4°C

8082

Cool to 4°C

Pesticides

8081A

Cool to 4°C

VOCs

8260C

pH<2 with HCl,
Cool to 4°C

PCBs

SVOCs
TAL Metals
Total Cyanide

Wide-mouth amber 8oz.

14 days to extraction; 40 days from Wide mouth 8-oz. and
extraction to analysis
4oz. clear glass jars1

8151A

Herbicides

Container

14 days to analysis

Alkylated PAHs 8270D SIM Cool to 4° C
N-alkanes and
Isoprenoids

Holding Time

TBD

14 days to extraction; 40 days from Wide mouth 8-oz. and
extraction to analysis
4oz. clear glass jars1
Wide mouth 8-oz. or
14 days from collection
4oz. HDPE container
14 days to extraction; 40 days from Wide mouth 8-oz. and
extraction to analysis
4oz. clear glass jars1
7 days to extraction; 40 days from Wide mouth 8-oz. and
extraction to analysis
4oz. clear glass jars1
7 days to extraction; 40 days from Wide mouth 8-oz. and
extraction to analysis
4oz. clear glass jars1
14 days to analysis

7 days to extraction; 40 days from
8270D Cool to 4°C
extraction to analysis
28 days to analysis for mercury;
pH<2 with HNO3;
6 months to analysis for other
6000/7000
Cool to 4°C
metals
NaOH to
14 days to analysis
9012
pH>12/Cool to
4°C

(2) 40 mL VOA vials
(2) 1 L amber glass jar
(1) 500 mL polyethylene
container
(1) 500 mL polyethylene
container

Alkylated PAHs 8270D SIM Cool to 4° C

7 days to extraction; 40 days from
extraction to analysis

(2) 1 L amber glass jar

N-alkanes and
Isoprenoids

8015D

Cool to 4° C

TBD

TBD

EPH

NJDEP
EPH

Cool to 4° C

7 days to extraction; 40 days from
extraction to analysis

TBD

PFAS

537

Cool to 6°C

14 days from collection

250 mL HDPE bottle

8151A

Cool to 4°C

7 days to extraction; 40 days from
extraction to analysis

(1)-1 L amber glass jar

8082

Cool to 4°C

7 days to extraction; 40 days from
extraction to analysis

(1)-1 L amber glass jar

8081A

Cool to 4°C

7 days to extraction; 40 days from
extraction to analysis

1)-1 L amber glass jar

TO-15

None

14 Days to analysis

2.7-Liter Summa
Canister

TO-15

None

14 Days to analysis

6-Liter Summa Canister

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

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 biphenyls
PAH - polycyclic aromatic hydrocarbons
TPH - total petroleum hydrocarbons
ASTM - American Society for Testing and Materials
°C- Degrees Celsius
L - Liter
oz. - ounce
mL - Milliliter
HNO3 - Nitric acid
HCl - Hydrochloric Acid
NAOH-Sodium Hydroxide

2
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Table 5. Quantification Limits for Soils
Quality Assurance Project Plan
Williamsburg Works Site Lots 16 and 30
Brooklyn, New York

Reporting
Method
Detection
Detection
Limit
Limit
Units
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 8270D
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
4-Chloro-3-methylphenol
333
112.76
ug/Kg
GEI Consultants, Inc.
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Table 5. Quantification Limits for Soils
Quality Assurance Project Plan
Williamsburg Works Site Lots 16 and 30
Brooklyn, New York

Reporting
Method
Detection
Detection
Limit
Limit
Units
Semivolatile Organic Compounds (SVOCs) by EPA Method 8270D (Continued)
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
247.96
ug/Kg
Hexachlorocyclopentadiene
333
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
GEI Consultants, Inc.
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Table 5. Quantification Limits for Soils
Quality Assurance Project Plan
Williamsburg Works Site Lots 16 and 30
Brooklyn, New York

Reporting
Method
Detection
Detection
Limit
Limit
Units
Volatile Organic Compounds (VOCs) by EPA Method 8260C
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
0.93
ug/Kg
Methyl-tert-butyl-ether (MTBE)
5
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
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Table 5. Quantification Limits for Soils
Quality Assurance Project Plan
Williamsburg Works Site Lots 16 and 30
Brooklyn, New York

Reporting
Method
Detection
Detection
Limit
Limit
Free Cyanide by EPA Method 9016
Cyanide
TBD
TBD
PFAS Method 537
0.200
0.00880
Perfluorobutanesulfonic acid
0.200
0.0150
Perfluorohexanesulfonic acid
0.200
0.0150
Perfluoroheptanesulfonic acid
0.200
0.0670
Perfluorooctanessulfonic acid
0.200
0.0190
Perfluorodecanesulfonic acid
0.500
0.190
Perfluorobutanoic acid
0.200
0.0180
Perfluoropentanoic acid
0.200
0.0240
Perfluorohexanoic acid
0.200
0.0230
Perfluoroheptanoic acid
0.200
0.0140
Perfluorooctanoic acid
0.200
0.0200
Perfluorononanoic acid
0.200
0.0210
Perfluorodecanoic acid
0.200
0.0240
Perfluoroundecanoic acid
0.200
0.0150
Perfluorododecanoic acid
0.200
0.0130
Perfluorotridecanoic acid
0.200
0.0190
Perfluorotetradecanoic acid
2.00
0.0220
6:2 Fluorotelomer sulfonate
2.00
0.0290
8:2 Fluorotelomer sulfonate
0.200
0.00880
Perfluroroctanesulfonamide
N-methyl
perfluorooctanesulfonamidoacet
2.00
0.0340
ic acid
N-ethyl
perfluorooctanesulfonamidoacet
2.00
0.0300
ic acid

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

Notes:
mg/kg - milligrams per kilogram
ug/Kg - micrograms per kilogram
TBD - To Be Determined
EPA - Environmental Protection Agency
ASTM - American Standard for Testing and Materials
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Table 6. Quantification Limits for Groundwater
Quality Assurance Project Plan
Williamsburg Works Site Lots 16 and 30
Brooklyn, New York
Reporting
Detection
Method Detection
Limit
Limit
Cyanide by EPA Method 9012
Cyanide, Total
10
1
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 8270D
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

GEI Consultants, Inc.

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
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Table 6. Quantification Limits for Groundwater
Quality Assurance Project Plan
Williamsburg Works Site Lots 16 and 30
Brooklyn, New York
Reporting
Detection
Method Detection
Limit
Limit
Units
Semivolatile Organic Compounds (SVOCs) by EPA Method 8270D (Continued)
3-Nitroaniline
50
0.67
ug/L
4,6-Dinitro-2-methylphenol
50
4.24
ug/L
4-Bromophenyl phenyl ether
10
0.91
ug/L
4-Chloro-3-methylphenol
10
0.51
ug/L
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
1.08
ug/L
Fluoranthene
10
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
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Table 6. Quantification Limits for Groundwater
Quality Assurance Project Plan
Williamsburg Works Site Lots 16 and 30
Brooklyn, New York
Reporting
Detection
Method Detection
Limit
Limit
Units
Semivolatile Organic Compounds (SVOCs) by EPA Method 8270D (Continued)
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
Volatile Organic Compounds (VOCs) by EPA Method 8260C (continued)
1,1,1-Trichloroethane
5
0.4
ug/L
1,1,2,2-Tetrachloroethane
5
0.4
ug/L
1,1,2-Trichloroethane
5
0.6
ug/L
1,1-Dichloroethane
5
0.6
ug/L
1,1-Dichloroethene
5
0.7
ug/L
1,2,3-Trichloropropane
5
1.1
ug/L
1,2,4-Trichlorobenzene
5
0.9
ug/L
1,2-Dichloroethane
5
0.6
ug/L
1,2-Dichloropropane
5
0.9
ug/L
1,3-Dichloropropane
5
0.4
ug/L
2-Butanone (MEK)
5
1.2
ug/L
2-Chloroethylvinylether
5
0.6
ug/L
2-Hexanone
5
0.8
ug/L
4-Methyl-2-pentanone (MIBK)
5
0.7
ug/L
Acetone
5
1.4
ug/L
Acrolein
10
7.8
ug/L
Acrylonitrile
5
1.6
ug/L
Benzene
5
0.4
ug/L
Bromodichloromethane
5
0.4
ug/L
Bromoform
5
0.8
ug/L
Bromomethane
5
1.2
ug/L
Carbon disulfide
5
0.9
ug/L
Carbon tetrachloride
5
1
ug/L
Chlorobenzene
5
0.4
ug/L
Chloroethane
5
0.8
ug/L
Chloroform
5
0.7
ug/L
Chloromethane
5
0.5
ug/L
cis-1,2-Dichloroethene
5
0.6
ug/L
cis-1,3-Dichloropropene
5
0.5
ug/L
Dibromochloromethane
5
0.5
ug/L
Dichlorodifluoromethane
5
0.6
ug/L
Ethylbenzene
5
1
ug/L
Isopropyl ether
5
N/A
ug/L
0.4
ug/L
Methylene chloride
5
Methyl-tert-butyl-ether (MTBE)
5
0.3
ug/L
Styrene
5
0.5
ug/L
Tetrachloroethene
5
0.5
ug/L
Toluene
5
0.3
ug/L
trans-1,2-Dichloroethene
5
0.5
ug/L
trans-1,3-Dichloropropene
5
0.3
ug/L
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Table 6. Quantification Limits for Groundwater
Quality Assurance Project Plan
Williamsburg Works Site Lots 16 and 30
Brooklyn, New York
Reporting
Detection
Method Detection
Limit
Limit
Volatile Organic Compounds (VOCs) by EPA Method 8260C (continued)
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
PFAS Method 537
2.00
0.630
Perfluorobutanesulfonic acid
2.00
0.670
Perfluorohexanesulfonic acid
2.00
0.390
Perfluoroheptanesulfonic acid
2.00
0.870
Perfluorooctanessulfonic acid
2.00
0.480
Perfluorodecanesulfonic acid
5.00
1.13
Perfluorobutanoic acid
2.00
1.08
Perfluoropentanoic acid
2.00
0.830
Perfluorohexanoic acid
2.00
0.460
Perfluoroheptanoic acid
2.00
0.980
Perfluorooctanoic acid
2.00
0.580
Perfluorononanoic acid
2.00
0.460
Perfluorodecanoic acid
2.00
0.730
Perfluoroundecanoic acid
2.00
0.460
Perfluorododecanoic acid
2.00
0.430
Perfluorotridecanoic acid
2.00
0.590
Perfluorotetradecanoic acid
5.00
0.720
6:2 Fluorotelomer sulfonate
2.00
0.660
8:2 Fluorotelomer sulfonate
2.00
0.570
Perfluroroctanesulfonamide
N-methyl
perfluorooctanesulfonamidoacetic
5.00
0.790
acid
N-ethyl
perfluorooctanesulfonamidoacetic
5.00
0.930
acid

Units
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L

Notes:
ug/L - micrograms per liter
ng/L - nanograms per liter
EPA - Environmental Protection Agency

GEI Consultants, Inc.
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Table 7. Quantification Limits for Soil Vapor and Ambient Air
Quality Assurance Project Plan
Williamsburg Works Site Lots 16 and 30
Brooklyn, New York
Molecular
Analyte
NYSDEC DER TO-15 TCL

CAS Number

Reporting Limit

Weight

(ppbv)

(μg/m3)

Benzene

71-43-2

78.11

0.20

0.64

Benzyl chloride

100-44-7

140.57

0.40

2.3

Bromodichloromethane

75-27-4

163.83

0.20

1.3

Bromoform

75-25-2

252.75

0.20

2.1

Bromomethane (Methyl bromide)

74-83-9

94.95

0.20

0.78

2-Butanone (Methyl ethyl ketone)

78-93-3

72.11

1.0

2.9

Carbon Tetrachloride

56-23-5

153.84

0.20

1.3

Chlorobenzene

108-90-7

112.56

0.20

0.92

Chloroethane

75-00-3

64.52

0.20

0.53

Chloroform

67-66-3

119.39

0.20

0.98

Chloromethane (Methyl chloride)

74-87-3

50.49

0.50

1

Cyclohexane

110-82-7

84.16

0.50

1.7

Dibromochloromethane

124-48-1

208.29

0.20

1.7

1,2-Dibromoethane

106-93-4

187.88

0.20

1.5

1,2-Dichlorobenzene

95-50-1

147.01

0.20

1.2

1,3-Dichlorobenzene

541-73-1

147.01

0.20

1.2

1,4-Dichlorobenzene

106-46-7

147.01

0.20

1.2

Dichlorodifluoromethane (Freon 12)

75-71-8

120.92

0.20

0.99

1,1-Dichloroethane

75-34-3

98.97

0.20

0.81

1,2-Dichloroethane

107-06-2

98.96

0.20

0.81

1,1-Dichloroethene

75-35-4

96.95

0.20

0.79

1,2-Dichloroethene (cis)

156-59-2

96.95

0.20

0.79

1,2-Dichloroethene (trans)

156-60-5

96.95

0.20

0.79

1,2-Dichloropropane

78-87-5

112.99

0.20

0.92

cis-1,3-Dichloropropene

10061-01-5

110.98

0.20

0.91

trans-1,3-Dichloropropene

10061-02-6

110.98

0.20

0.91

1,2-Dichlorotetrafluoroethane (Freon 114)

76-14-2

170.93

0.20

1.4

1,4-Dioxane

123-91-1

88.11

0.50

1.8

Ethanol *

64-17-5

46.07

0.20

0.38

Ethylbenzene

100-41-4

106.16

0.20

0.87

Hexachlorobutadiene

87-68-3

260.76

1.0

10.7

n-Hexane

110-54-3

86.18

0.50

1.8

Methylene Chloride

75-09-2

84.94

0.50

1.7

4-Methyl-2-pentanone (MIBK)

108-10-1

100.16

0.50

2

MTBE (Methyl tert-butyl ether)

1634-04-4

88.15

1.0

3.6

Styrene

100-42-5

104.14

0.20

0.85

Tertiary Butyl Alcohol (TBA)

76-65-0

74.12

2.00

6.1

1,1,2,2-Tetrachloroethane

79-34-5

167.86

0.20

1.4

Tetrachloroethene (PCE)

127-18-4

165.85

0.20

1.4

Toluene

108-88-3

92.13

0.20

0.75

GEI Consultants, Inc.
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Table 7. Quantification Limits for Soil Vapor and Ambient Air
Quality Assurance Project Plan
Williamsburg Works Site Lots 16 and 30
Brooklyn, New York
Molecular

Reporting Limit

CAS Number
120-82-1

Weight
181.46

(ppbv)
1.0

7.4

1,1,1-Trichloroethane

71-55-6

133.42

0.20

1.1

1,1,2-Trichloroethane

79-00-5

133.42

0.20

1.1

1,1,2-trichloro-1,2,2-trifluoroethane (Freon 113)

76-13-1

187.38

0.20

1.5

Trichloroethene (TCE)

79-01-6

131.4

0.20

1.1

Trichlorofluoromethane (Freon 11)

75-69-4

137.38

0.20

1.1

1,2,4-Trimethylbenzene

95-63-6

120.19

0.20

0.98

1,3,5-Trimethylbenzene

108-67-8

120.19

0.20

0.98

2,2,4-Trimethylpentane

540-84-1

114.23

0.50

2.3

Vinyl Chloride

75-01-4

62.5

0.20

0.51

Analyte
1,2,4-Trichlorobenzene

(μg/m3)

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.
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Table 8. Soil Cleanup Objectives
Quality Assurance Project Plan
Williamsburg Works Site Lots 16 and 30
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
Quality Assurance Project Plan
Williamsburg Works Site Lots 16 and 30
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

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

0.019
0.097
0.91
0.072
2.6
1.8
1.7
100
0.039
4.8
4.8
4.8

RestrictedRestricted-Residential
Commercial Use
Use (ppm)
(ppm)
Semivolatile 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
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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

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

0.14
0.04
1.3
0.6
0.0033
0.0033
0.0033
0.04
0.006
NE
NE
NE
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Table 8. Soil Cleanup Objectives
Quality Assurance Project Plan
Williamsburg Works Site Lots 16 and 30
Brooklyn, New York

Analytes
Endrin
Gamma-BHC
Heptachlor
Silvex
Total PCBs

Unrestricted Use Residential Use
(ppm)
(ppm)
0.014
2.2
0.1
0.28
0.042
0.42
3.8
58
0.1

1

Arsenic
Barium
Beryllium
Cadmium
Chromium (VI)
Chromium (III)
Copper
Lead
Manganese
Mercury
Nickel
Selenium
Silver
Zinc

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

Cyanide, Total

27

27

0.66
0.88

6.6
8.8

PFOA
PFOS

RestrictedRestricted-Residential
Commercial Use
Use (ppm)
(ppm)
11
89
1.3
9.2
2.1
15
100
500
Polychlorinated Biphenyls (PCBs)
1
1
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
PFAS (ppb)
33
500
44
440

Restricted- Protection of
Industrial Use Groundwater
(ppm)
(ppm)
410
0.06
23
0.1
29
0.38
1,000
3.8

Protection of
Ecological
Resources (ppm)
0.014
6
0.14
NE

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

600
440

1.1
3.7

NE
NE

Notes:
ppm - parts per million
ppb - parts per billion

GEI Consultants, Inc.
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Table 9. Groundwater Standards /Guidance Values
Quality Assurance Project Plan
Williamsburg Works Site Lots 16 and 30
Brooklyn, New York

Parameter
Volatile Organic Compounds (ug/L)

Acetone
Benzene
2-Butanone
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene+A1
Chloroethane
Chloroform
Dibromochloromethane
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
trans-1,2-Dichloroethene
1,3-Dichloropropane
Ethylbenzene
Freon 113
Methylene chloride
4-Methyl-2-pentanone
Tetrachloroethene
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,2,3-Trichloropropane
1,2,4-Trichlorobenzene
Toluene
Trichloroethene
Vinyl chloride
Xylenes
Isopropylbenzene
n-Propylbenzene
p-Isopropyltoluene
1,2,4-Trimethylbenzene
1,3,5-Trimethylbenzene
n-Butylbenzene
sec-Butylbenzene
t-Butylbenzene
MTBE

GEI Consultants, Inc.

DQL1
50
1
50
NE
5
5
5
7
50
3
3
3
5
0.6
5
5
5
5
5
5
503
5
5
5
0.04
5
5
5
2
5
5
5
5
5
5
5
5
5
10
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Table 9. Groundwater Standards /Guidance Values
Quality Assurance Project Plan
Williamsburg Works Site Lots 16 and 30
Brooklyn, New York

Parameter

Pesticides

Aldrin
alpha-BHC
beta-BHC
delta-BHC
Chlordane
4,4’-DDD
4,4’-DDE
4,4’-DDT
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan sulfate
Endrin
Endrin ketone
gamma-BHC (Lindane)
gamma-Chlordane
Heptachlor
Heptachlor epoxide
Methoxychlor
2,4’-DDD
Aniline
Semivolatile Organic Compounds (ug/L)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Bis(2-ethylhexyl)phthalate
Butylbenzylphthalate
Chrysene
4-Chloroaniline
4-Chloro-3-methylphenol
2-Chlorophenol
Dibenzofuran
Dibenz(a,h)anthracene
3,3’-Dichlorobenzidine
2,4-Dichlorophenol
2,4-Dinitrophenol
2,6-Dinitrotoluene
GEI Consultants, Inc.

DQL1
ND
0.01
0.04
0.04
0.05
0.3
0.2
0.2
0.004
NE
NE
NE
ND
5
0.05
NE
0.04
0.03
35
NE
5
20
NS
50
0.002
ND
0.002
NE
0.002
5
50
0.002
5
1
1
NE
NE
5
5
10
5
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Table 9. Groundwater Standards /Guidance Values
Quality Assurance Project Plan
Williamsburg Works Site Lots 16 and 30
Brooklyn, New York

Parameter

Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Indeno(1,2,3-cd)pyrene
Isophorone
2-Methylnaphthalene
2-Methylphenol
4-Methylphenol
Naphthalene
Nitrobenzene
2-Nitroaniline
2-Nitrophenol
4-Nitrophenol
3-Nitroaniline
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
2,4,5-Trichlorophenol
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
GEI Consultants, Inc.

Total Metals (ug/L)

DQL1
50
50
50
50
50
50
0.04
0.002
50
NE
1
1
10
0.4
5
1
1
5
1
50
1
50
1
NE
3
25
1000
3
5
NE
50
NE
200
300
25
35,000
300
0.7
100
NE
10
50
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Table 9. Groundwater Standards /Guidance Values
Quality Assurance Project Plan
Williamsburg Works Site Lots 16 and 30
Brooklyn, New York

Sodium
Thallium
Vanadium
Zinc
Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260
Cyanide

Parameter

Polychlorinated Biphenyls (PCBs)

Cyanide (ug/L)
PFAS (ng/L)

Perfluorobutanesulfonic acid
Perfluorohexanesulfonic acid
Perfluoroheptanesulfonic acid
Perfluorooctanessulfonic acid
Perfluorodecanesulfonic acid
Perfluorobutanoic acid
Perfluoropentanoic acid
Perfluorohexanoic acid
Perfluoroheptanoic acid
Perfluorooctanoic acid
Perfluorononanoic acid
Perfluorodecanoic acid
Perfluoroundecanoic acid
Perfluorododecanoic acid
Perfluorotridecanoic acid
Perfluorotetradecanoic acid
6:2 Fluorotelomer sulfonate
8:2 Fluorotelomer sulfonate
Perfluroroctanesulfonamide
N-methyl perfluorooctanesulfonamidoacetic acid
N-ethyl perfluorooctanesulfonamidoacetic acid
Total PFAS

DQL1
20,000
0.5
NE
2000
0.09
0.09
0.09
0.09
0.09
0.09
0.09
200
100
100
100
10
100
100
100
100
100
10
100
100
100
100
100
100
100
100
100
100
100
500

1

DQL based on TOGS Ambient Water Quality Standards and Guidance Values and Groundwater
Effluent Limitations (June, 1998)
2
DQL listed is for total PCBs
DQL = Data Quality Level
NE = None established
ND = Not detected when analyzed by method listed in Table 7
Compounds which will not achieve the DQL are highlighted

GEI Consultants, Inc.
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Section 3
INTRODUCTION AND SCOPE
(TNI V1:M2 – Sections 1, 2, 3)
The purpose of this Quality Manual is to describe the management system for ESS
LABORATORY. The Quality Manual defines the policies, procedures, and documentation that
assure analytical services continually meet a defined standard of quality that is designed
to provide clients with data of known and documented quality and, where applicable,
demonstrate regulatory compliance.
The Quality Manual sets the standard under which all laboratory operations are performed,
including the laboratory's organization, objectives, and operating philosophy. The Quality
Manual has been prepared to assure compliance with the 2009 TNI Environmental
Laboratory Sector Standard – Volume 1 – Management and Technical Requirements for
Laboratories Performing Environmental Analysis (EL-V1-M1 through M7-ISO-2009-Rev.0.2).
This Standard is consistent with ISO/IEC 17025:2005 requirements that are relevant to the
scope of environmental testing services and thus, the laboratory operates a quality system
in conformance with ISO/IEC 17025:2005(E). In addition, the policies and procedures
outlined are compliant with the requirements of other State and Federal accreditation and
certification programs, as listed in Appendix D.
The Quality Manual is available to regulatory bodies and their representatives, in English.
3.1

Scope of Testing
The laboratory’s scope of analytical testing services includes those listed in Appendix
D.

3.2

Table of Contents, References and Appendices
The Table of Contents is in Section 2 and Appendices are in Section 29.
This Quality Manual uses the references included in Modules 1, 2 and 4 of the 2009
TNI Environmental Laboratory Sector Standard – Volume 1 – Management and
Technical Requirements for Laboratories Performing Environmental Analysis; the
International Standard ISO/IEC 17025:2005(E), Clause 2; USEPA SW-846 On-line;
US Title 40 CFR, Parts 136, 141, 142, 143; Massachusetts 310 CMR 42.00;
APHA/AWWA/WEF Standard Methods 20 th and 22nd Editions; pertinent ASTM
Methods, and various other references, as listed in ESS LABORATORY SOPs.

3.3

Glossary and Acronyms Used
Quality control terms are generally defined within the Section that describes the
activity.

3.3.1 Glossary
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The Terms and Definitions used by ESS Laboratory may be found in the references
listed below.
3.3.1.1

The TNI Standard: Modules 1-7 in the 2009 TNI Environmental
Laboratory Sector Standard – Volume 1 – Management and Technical
Requirements for Laboratories Performing Environmental Analysis (EL-V1,
M1 through M7, ISO-2009).

3.3.1.2

ESS Laboratory Certificates of Analysis (Customer Reports) and
SOPs.

3.3.2 Acronyms
A list of acronyms used in this document and their definitions are:
AB
A2LA
ANSI
ASQC
ASTM
BLK
BS/BSD
°C
°F
CAL
CAB
CAS
CCV
COC
DL
DO
(I)DOC
EPA
g/L
GC/MS
ICP-MS
ICV
ISO/IEC

–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–

lb/in2
–
LCS/LCSD–
LFB
–
LIMS
LOD
LOQ
LLOQ
MB
MDL
–
mg/Kg –
mg/L
–
MRL
-

Accrediting Body
American Association for Laboratory Accreditation
American National Standards Institute
American Society for Quality Control
American Society for Testing and Materials
Blank
Blank Spike/Blank Spike Duplicate (a/k/a LCS/LCSD)
degrees Celsius
degrees Fahrenheit
calibration
Conformity Assessment Body (A2LA)
Chemical Abstract Service
Continuing calibration verification
Chain of Custody
Detection Limit
Dissolved oxygen
(Initial) Demonstration of Capability
Environmental Protection Agency
grams per liter
gas chromatography/mass spectrometry
inductively coupled plasma-mass spectrometry
Initial Calibration Verification
International Organization for Standardization/International
Electrochemical Commission
pound per square inch
Laboratory Control Sample/ Laboratory Control Sample Duplicate
Laboratory Fortified Blank
Laboratory Information Management System (Promium “Element”)
Limit of Detection
Limit of Quantitation
Lower Limit of Quantitation
Method Blank
Method Detection Limit
milligrams per kilogram
milligrams per liter
Method Reporting Limit
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MS
MSD
NELAC
NELAP
NIST
PE
PT
PTP
PTPA
QA
QC
QM
RL
RPD
RSD
SOPs
SVOC
SPK
STD
TNI
µg/L
UV
VOC
WET
3.4

–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–

Matrix Spike
Matrix Spike Duplicate
National Environmental Laboratory Accreditation Conference
National Environmental Laboratory Accreditation Program
National Institute of Standards and Technology
Performance Evaluation
Proficiency Test(ing)
Proficiency Testing Provider
Proficiency Testing Provider Accreditor
Quality Assurance
Quality Control
Quality Manual
Reporting level
Relative percent difference
Relative standard deviation
Standard operating procedures
Semivolatile organic compound
spike
standard
The NELAC Institute
micrograms per liter
Ultraviolet
Volatile organic compound
Whole effluent toxicity

Management of the Quality Manual
The Quality Manager is responsible for maintaining the currency of the Quality
Manual.
The Quality Manual is reviewed at least annually by the Quality Manager and
laboratory personnel to ensure it still reflects current practices and meets the
requirements of any applicable regulations or client specifications. Sections of the
manual are updated by making a change to the Section and then increasing the
revision number by one (x-xx in the case of a minor revision). The cover sheet of the
Quality Manual (Section 1) must be re-signed and the Table of Contents (Section 2)
is updated whenever a Section is updated.
The Quality Manual is considered confidential within ESS LABORATORY and may not
be altered in anyway except by approval of the Laboratory Director and Quality
Manager. If it is distributed to external users, it is for the purpose of reviewing ESS
LABORATORY’s management system and may not be used for any other purpose
without written permission.
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Section 4
ORGANIZATION
(TNI V1:M2 – Section 4.1; ISO/IEC 17025/2005(E) - Clause 4.1)
ESS LABORATORY, a DIVISION OF THIELSCH ENGINEERING INC, a legally responsible entity, is a
commercial analytical testing laboratory specializing in environmental chemistry. ESS Laboratory,
while owned by Thielsch Engineering, Inc., maintains independent management systems, has no
conflicting interests, and does not support the functions of Thielsch Engineering, Inc.
ESS Laboratory was established in 1978 and was acquired by Thielsch Engineering, Inc. in June of
1996. The laboratory has evolved into a state-of-the art facility that provides a wide range of
Analytical Services in support of:





Soil and Water Pollution Monitoring
Environmental Impact Assessment
Industrial Process Control
Effluent and Emission Pollution Control

These services are provided to various customers including:




Federal and State agencies
Engineering Firms
Private Industry/Homeowners

The laboratory is responsible for carrying out testing activities that meet the requirements of the
TNI Standard, the ISO/EIC 17025 Standard and that meet the needs of the client and appropriate
regulatory authorities. These objectives are achieved through application of the policies and
procedures outlined in this Section and throughout the Quality Manual:


The laboratory assures that it is impartial and that personnel are free from undue
commercial, financial, or other undue pressures that might influence their technical
judgment.



Management and technical personnel have the authority and resources to carry out their
duties, including the implementation, maintenance and improvement of the management
system, and have procedures to identify and correct departures from the laboratory’s
management system.



Personnel understand the relevance and importance of their duties as related to the
maintenance of the laboratory’s management system.



Ethics and data integrity policy and procedures (see Section 5 – “Management” and Section
19 – “Data Integrity Investigations”) ensure personnel do not engage in activities that
diminish confidence in the laboratory’s capabilities.



Confidentiality is maintained. Every effort to protect customers’ confidential information
and proprietary rights, including procedures for protecting the electronic storage and
transmission of results, is made.
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4.1

Organization
The laboratory is a commercial organization. The Tax ID number is available on request,
when applicable.
The laboratory conducts analytical operations in Cranston, RI and operates a satellite in
Hopkinton, Mass, the latter being solely for the purpose of subsidiary customer field
services and courier services. The management system covers work at both locations.
The Corporate Organization Chart can be found in Figure 4-1 below:
The laboratory’s organization chart can be found in Appendix B.
Additional information regarding responsibilities, authority and interrelationship of
personnel who manage, perform or verify testing is included in Section 5 –“Management”
and Section 20 – “Personnel”. These Sections also include information on supervision,
training, technical management, job descriptions, quality personnel, and appointment of
deputies for key managerial personnel.
The laboratory has the resources and authority to operate a management system that is
capable of identifying departures from that system and from procedures during testing,
and initiates actions to minimize or prevent departures. It is the policy of ESS Laboratory
not to engage in any activities that may endanger trust in the independence of its
judgement regarding its testing activities.

4.2

Conflict of Interest and Undue Pressure
The organizational structure indicated above minimizes the potential for conflicting or
undue interests that might influence the technical judgment of analytical personnel.
Arrangements, such as policies and procedures to prevent commercial, financial or other
influences that may negatively affect the quality of the work or negatively reflect on the
competence, impartiality, judgment, quality of work or operational integrity are described
in Appendix E.
In order to ease any scheduling pressures, employees are allowed flexible working hours,
at the discretion of Management.
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Figure 4-1 – Corporate Organization Chart
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Section 5
MANAGEMENT
(TNI V1:M2 – Section 4.2; ISO/IEC 17025/2005(E) - Clause 4.2)
The laboratory maintains a management system that is appropriate to the scope of its
activities.
5.1

Management Requirements
Top management (“Management”) includes the Laboratory Director, Laboratory/
Operations/Technical Manager and the Quality Manager.
Management’s commitment to good professional practice and to the quality of its
products is defined in the Quality Policy statement, Section 5.3 below.
Management establishes, implements and maintains, by periodic review, a
management system appropriate to the scope of its activities, ensuring that the
laboratory documents its policies, systems, programs, procedures and instructions to
the extent necessary to assure the quality of its data and ensures the integrity of the
management system is maintained when changes to the management system are
planned and implemented. Management ensures that its personnel are aware of the
relevance and importance of their activities and how they contribute to the
achievement of the objectives of the management system.
Management has overall responsibility for the technical operations and has the
authority needed to generate the required quality of laboratory operations.
Management ensures communication within the organization to maintain an effective
management system and to communicate the importance of meeting customer,
statutory, and regulatory requirements. Management assures that management
system documentation is known and available so that appropriate personnel can
implement their part. When changes to the management system occur or are
planned, managers ensure that the integrity of the system is maintained.
Management is responsible for carrying out testing activities that meet the
requirements of the TNI Standard, the ISO/IEC 17025 Standard, various statespecific regulations, and that meet the needs of the client.
Managers implement, maintain, and improve the management system, and identify
noncompliance with the management system of procedures by using available tools
such as audit and surveillance results, control charts, participation in a suitable
program of inter-laboratory comparisons where possible, data analysis, corrective
and preventive actions, customer feedback and management reviews, in efforts to
monitor trends. Managers initiate actions to prevent or minimize noncompliance.
Management ensures technical competence of personnel operating equipment,
performing tests, evaluating results, or signing reports, and limits authority to
perform laboratory functions to those appropriately trained and/or supervised.
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Personnel are hired with sufficient education to meet written specified job
requirements and undergo mandatory on-the-job training per SOP 80_0016,
culminating in a formal Demonstration of Capability for each method they perform,
at which time they may act independently, per written method requirements. See
also Section 20 – Personnel, of this Quality Manual.
Management is responsible for defining the minimal level of education, qualifications,
experience, and skills necessary for all positions in the laboratory and assuring that
technical staff have demonstrated capabilities in their tasks and maintain records of
such demonstrations. Training is kept up to date as described in Section 20 –
“Personnel” by periodic review of training records and through employee
performance review.
Management bears specific responsibility for maintenance of the management
system. This includes defining roles and responsibilities to personnel, approving
documents, providing required training and adequate supervision, providing a
procedure for confidential reporting of data integrity issues, and periodically
reviewing data, procedures, and documentation. The assignment of responsibilities,
authorities, and interrelationships of the personnel who manage, perform, or verify
work affecting the quality of environmental tests is documented in the ESS
Laboratory Policy Manual (Job Descriptions) and in this section.
Management ensures that all sample acceptance criteria are verified and that
samples are logged into the sample tracking system and properly labeled and stored.
Management is responsible for recording all analytical and operational activities of
the laboratory and recording the quality of all data reported.
Management ensures that audit findings and corrective actions are completed within
required time frames.
Designated deputies are appointed by management during the absence of the
Laboratory Manager, Laboratory/Operations/Technical Manager or the Quality
Manager, and always if the absence is more than 15 days.
5.2

Management Roles and Responsibilities
The following laboratory management staff members are considered key
management personnel:

5.2.1 Laboratory Director
The Laboratory Director is responsible for the overall quality, safety, financial,
technical, human resource and service performance of the laboratory. The
Laboratory Director provides the resources necessary to implement and maintain an
effective quality and data integrity program.
5.2.1.1 Responsibilities
The Laboratory Director is responsible for:
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a. Planning, directing and controlling the operation and development of the
laboratory to meet financial and operational performance standards.
b. Building and leading a strong, cohesive management team that is
continually focused on ESS Laboratory’s key success factors in the areas
of data quality, customer service, people management and financial
discipline.
c. Ensuring that all operations are in compliance with the laboratory’s quality
assurance manual. Suspending any activities which do not meet the
standards set forth in this quality manual.
d. Ensuring that personnel are free from any conflicts/undue pressures that
might adversely affect the quality of their work.
e. Reviewing and approving all SOPs and policies prior to their
implementation and ensuring all approved SOPs and policies are provided
to laboratory personnel and are adhered to.
f.

Ensuring that appropriate corrective actions are taken to address analyses
identified as requiring such actions by internal and external performance
or procedural audits.

g. Continually improving the effectiveness of the management system.
5.2.2 Quality Manager
The Quality Manager (or Officer) is responsible for the oversight and review of
quality control data, but is independent from laboratory operations, per the
laboratory organizational chart (Appendix B). The Quality Manager’s training and
proof of experience in QA/QC procedures, knowledge of analytical methods, and the
laboratory’s management system are available in the employee’s records, which are
kept in the Quality Assurance Department.
5.2.2.1 Responsibilities
The Quality Manager is responsible for:
a. serving as a focal point for QA/QC;
b. arranging or conducting annual internal audits without outside (e.g.,
managerial) influence;
c. notifying management of deficiencies;
d. independent oversight and review of quality control data;
e. having knowledge of analytical methods for which data is reviewed.
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f.

monitoring corrective actions;

g. ensuring that the management system related to quality is implemented
and followed at all times;
h. monitoring and maintaining laboratory certifications;
i.

keeping this Quality Manual current by updating as needed;

j.

has the authority and responsibility for ensuring all personnel
understand their contribution to the quality system;

k. ensuring communication takes place at all levels within the laboratory
regarding the effectiveness of the quality system;
l.

evaluating the effectiveness of training;

m. ensuring that personnel are aware of the relevance and importance of
their activities and how they contribute to the achievement of the
objectives of the management system; and
n. using available tools, such as audit and surveillance results, control
charts, proficiency testing results, data analysis, corrective and
preventive actions, customer feedback, daily operations reports and
management reviews in efforts to monitor trends and continually
improve the quality system.
5.2.3 Laboratory/Operations Manager/Technical Manager
The Technical Manager (or designee) is a full-time laboratory staff member and
supervises laboratory operations and data reporting. The Technical Manager’s proof
of experience in the fields of accreditation may be found in the pertinent training file
which is maintained by the Quality Assurance Department.
If the Technical Manager is absent for fifteen (15) calendar days or more, a deputy
(see Table 5-1 below) with appropriate qualifications will perform the Technical
Manager’s duties. Beyond a thirty-five (35) calendar day absence, management will
notify the primary accreditation body in writing of the absence of the Technical
Manager and the appointment of the deputy.
The Technical Manager is not the technical manager of more than one accredited
environmental laboratory.
5.2.3.1 Responsibilities
The Technical Manager is responsible for:
a. meeting the general and education requirements and qualifications
found in Sections 4.1.7.2 and 5.2.6.1 of the TNI Standard - EL-V1M22009 and in Massachusetts 310 CMR 42.00;
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b. ongoing monitoring of timeliness of response to client needs,
performance data, and the validity of the analyses for the laboratory;
c. managing operations in accordance with laboratory policies pertaining to
hiring, training and individual performance review;
d. ensuring operations meet laboratory budgetary control procedures;
e. providing opportunities for training and cross training to ensure smooth
operations and enhancement of employees growth; and
f.

continually improving the effectiveness of the management system.

5.2.4 Departmental Technical Supervisors
5.2.5 Support System and Administrative Managers
5.2.5.1 Project (Customer Services) Managers
5.2.5.2 Administration Department Supervisor
5.2.5.3 Sample Receiving Department Supervisor
5.2.5.4 IT/LIMS Administrator
5.2.5.5 Purchasing Agent
5.2.4.6 Sales Executives
5.2.6 Laboratory Key Personnel Deputies
The following table defines who assumes the responsibilities of key personnel in their
absence:
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Table 5-1 Key Personnel Deputies
Key Personnel

5.3

Deputy(ies)

Laboratory Director

Operations/Technical Manager

QA Manager

Laboratory Director /QA Officer

Operations/Technical Manager

Laboratory Director

Departmental Supervisors

Operations/Technical Manager

Supervisor, Project Management

Other Project Managers

Admin Supervisor

Laboratory Director

Purchasing Agent

Corporate Purchasing

IT/LIMS Administrator

Laboratory Director

Sample Receiving Supervisor

Operations Manager

Logistics Manager

Project Manager(s)

Sales Executives

Other Sales Executives

Comment

Quality Policy
Management’s commitment to quality and to the management system is stated in
the Quality Policy below, which is upheld through the application of related policies
and procedures described in the laboratory’s Quality Manual, SOPs and policies.
Quality Assurance/Quality Control (QA/QC) in the laboratory is a company-wide
function that depends upon cooperative working relationships and multi-level review.
Responsibilities for QA/QC functions begin with the bench scientist and extend to the
Laboratory Director. The primary level of quality assurance resides with the bench
scientist who, after matriculation in the laboratory training program, is responsible
for:








Precisely following the analytical methods as documented in the Standard
Operating Procedures (SOP).
Good Laboratory Practices (GLP)
Good Automated Laboratory Practices (GALP)
Good documentation skills
Carefully documenting each step in the appropriate format
Conscientiously obtaining peer review as required
Promptly alerting laboratory managers and/or QA staff members to problems or
anomalies.

The supervisor of each laboratory department is responsible for the quality of the
data generated by the scientists in that department. The laboratory implements and
monitors the specific QC protocols and QA programs within the laboratory to ensure
a continuous flow of high-quality data. The laboratory provides its scientists with upto-date resources including space, equipment, instrumentation, and time in order to
accomplish top-quality performance.
All laboratory personnel are responsible for assisting the Laboratory Director with the
implementation and maintenance of their quality functions. These responsibilities
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may include monitoring QC practices, updating laboratory SOPs, and helping to
manage analysis of Performance Evaluation samples.
Ultimately, the success of the QA program depends on the cooperation and support
of the entire organization. ESS Laboratory’s most valuable resource is its staff of
dedicated professionals who take personal pride in the quality of their performance.
Management firmly believes that only by appropriately communicating the QA Plan to
all employees, and ensuring that it is effectively implemented, can the needs of clients
and regulatory bodies be met.
ESS Laboratory Quality Assurance Mission Statement
Our mission is to establish and implement a quality assurance program that provides our
clients with data of known and documented quality in a timely manner.
From the moment an environmental sample arrives at the laboratory to the final reporting
of reliable and accurate data, our quality assurance and quality control program is our key
to continued success and, as company policy, is strictly enforced.
While the quality assurance manager directs and oversees all quality policies, we regard it
as essential that employees at all levels of operation and management thoroughly
understand the quality documentation and execute the program. The management of ESS
Laboratory is committed to good professional practice, complying with all accreditation
standards and improving the quality system and the effectiveness of the management
system. Each ESS employee is individually responsible for realizing our commitment to
quality and the achievement of our mission.
5.4

Ethics and Data Integrity System
The laboratory’s Ethics and Data Integrity policy, program, training and
investigations are discussed in Section 19 – “Data Integrity Investigations”.

5.5

Documentation of Management/Quality System
The management system is defined through the policies and procedures provided in
this Quality Manual and written laboratory Standard Operating Procedures (SOPs)
and policies.

5.5.1 Quality Manual
The Quality Manual contains the following required items:
5.5.1.1 Document title;
5.5.1.2 Laboratory's full name and address;
5.5.1.3 Name, address (if different from above), and telephone number of
individual(s) responsible for the laboratory;
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5.5.1.4 Identification of all major organizational units which are to be covered by
this quality manual and the effective date of the version;
5.5.1.5 Identification of the laboratory's approved signatories;
5.5.1.6 the signed and dated concurrence (with appropriate names and titles), of all
responsible parties including the quality manager(s), technical manager(s),
and the agent who is in charge of all laboratory activities, such as the
laboratory director or laboratory manager;
5.5.1.7 The objectives of the management system and contain or reference the
laboratory’s policies and procedures;
5.5.1.8 The laboratory’s official quality policy statement, which shall include
management system objectives and management’s commitment to ethical
laboratory practices and to upholding the requirements of the referenced
Standards; and
5.5.1.9 A table of contents, and applicable lists of references, glossaries and
appendices.
This Quality Manual contains or references all required elements as defined by the
TNI Standard - V1:M2, Section 4.2.8.4., and ISO/IEC 17025:2005(E), Clause 4.2.
5.5.2 Standard Operating Procedures (SOPs)
Standard operating procedures (SOPs) represent all phases of current laboratory
operations including an effective date, revision number, and signature of the
approving authorities, as designated in SOP 80_0012 (Document Control) and are
available to all personnel. They contain sufficient detail such that suitably qualified
personnel could perform the procedures. There are two types of SOPs used in the
laboratory: 1) test method SOPs, which have specific requirements as outlined
below, and 2) general use SOPs which document general procedures.
All technical SOPs (e.g., sample preparation, analytical procedures, sample storage,
or sample receipt) shall be reviewed for accuracy and adequacy at least annually,
and updated if necessary, and be readily accessible to all personnel. All such reviews
shall be conducted by personnel having the pertinent background, are recorded, and
made available for assessment.
Each accredited analyte or method has an SOP. Sometimes an SOP is a copy of a
method, and any additions are clearly described. The laboratory’s test method SOPs
include the following topics, where applicable, per SOP 80_0012:
i.
ii.
iii.
iv.
v.
vi.
vii.
viii.
ix.
x.

identification of the method;
applicable matrix or matrices;
limits of detection and quantitation;
scope and application, including parameters to be analyzed;
summary of the method;
definitions;
interferences;
safety;
equipment and supplies;
reagents and standards;
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xi. sample collection, preservation, shipment and storage;
xii. quality control;
xiii. calibration and standardization;
xiv. procedure;
xv. data analysis and calculations;
xvi. method performance;
xvii. pollution prevention;
xviii. data assessment and acceptance criteria for quality control measures;
xix. corrective actions for out-of-control data;
xx. contingencies for handling out-of-control or unacceptable data;
xxi. waste management;
xxii. references; and any tables, diagrams, flowcharts and validation data;
xxiii. data management and records;
xxiv. personnel qualifications;
xxv. equipment/instrument maintenance;
xxvi. computer hardware and software; and
xxvii.troubleshooting.
5.5.3 Order of Precedence
In the event of a conflict or discrepancy between policies, the order of precedence is
as follows unless otherwise noted:




Quality Manual
SOPs and Policies
Other (Work Instructions (WI), memos, flow charts, etc.)
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Section 6
DOCUMENT CONTROL
(TNI V1:M2 – Section 4.3; ISO/IEC 17025/2005(E) - Clause 4.3
This Section describes how the laboratory establishes and maintains a process for document
management. Procedures for document management include controlling, distributing,
reviewing, and accepting modifications. The purpose of document management is to keep
documents up to date and preclude the use of invalid and/or obsolete documents.
Documents can be SOPs, policy statements, standards, instruction manuals, specifications,
calibration tables, charts, textbooks, posters, notices, memoranda, software, drawings,
plans, etc. These may be on various media, whether hard copy or electronic, and they may
be digital, analog, photographic or written.
The laboratory manages three types of documents: 1) controlled, 2) approved/uncontrolled,
and 3) obsolete.
A controlled document is one that is uniquely identified, issued, tracked, and kept current as
part of the management system. Controlled documents may be internal documents or
external documents. Any documents providing instructions to laboratory personnel (e.g.,
operator aids) are considered part of the management system and are subject to document
control procedures.
An approved document means it has been reviewed, and either signed and dated, or
acknowledged in writing or by secure electronic means by the issuing authority(ies).
An uncontrolled document is watermarked with the ESS Logo and is watermarked
“uncontrolled” at the top and bottom of the page.
Obsolete documents are documents that have been superseded by more recent versions or
are no longer needed.
6.1

Controlled Documents
Documents will be reviewed, revised (as appropriate) and approved for use by
authorized personnel in accordance with SOP 80_0012 (Document Control) and
80_0029 (Management of Procedure Documents), prior to issue.
Documents are reviewed (and revised, if necessary) at least annually to ensure their
contents are suitable and in compliance with the current management systems
requirements, and accurately describe current operations. Reviews (internal or
external) of management system documentation shall be maintained and made
available for assessment.
Approved hard copies of documents are available to staff at all locations where
operations are essential to the effective functions of the laboratory; it is not
laboratory policy to make SOPs available electronically.
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Controlled internal documents are uniquely identified with 1) a unique name or
number identification 2) date of issue, 3) revision identification, 4) page number, 5)
the total number of pages (or a mark to indicate the end of the document), and 6)
the signatures of the issuing authority (i.e. management) in accordance with SOPs
80_0012, 80_0016 and 80_0029. Documents are distributed by the Quality Assurance
Manager in accordance with these SOPs.
A master list of controlled internal documents is maintained that includes location,
and major revision number and dates. A master list of controlled external documents
is also maintained that includes title, author, copyright date (where applicable),
revision number or date of publication, and location. The controlled document list is
maintained and kept in the QA Dept. files by the Quality Assurance Manager and is
updated whenever revisions occur. Distribution lists of controlled documents are
maintained by the Quality Assurance Manager. A list of active Standard Operating
Procedures and major controlled internal documents is included as Appendix A.
6.1.1 Document Changes to Controlled Documents
Affected personnel are notified of changes to management systems documents and
supporting procedures, including technical documents, in accordance with SOPs
80_0012, 80_0016 (Training) and 80_0029.
6.1.1.1 Paper Document Changes
Document changes are approved by the same function that performed the
original review unless specifically designated otherwise.
The document management process allows for handwritten or minor
modifications to documents. The date and approval is documented with the
modifications and these changes are processed and tracked per SOP
80_0012.
All document modifications are approved. Changes that are not process
modifications but clarifications may be performed without revision. Approval
is required. The modified document is then copied and distributed, and
obsolete documents are removed according to the master list of controlled
documents.
Amendments/modifications to documents are incorporated into a new
revision and reissued when the document is reviewed and updated on or
before its scheduled review cycle.
A reason for the modification or change is provided as historical information
in the revised document per SOP 80_0012.
6.1.1.2 Electronic Document Changes
Suggested revisions to electronic documents are presented to top
management (Director, Operations and Quality) for review and approval.
Changes to electronic documents are approved as outlined in SOP 80_0012.
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Where practical, the altered text or new text in the draft is identified during
the revision or review process to provide for easy identification of the
modifications.
Procedures (Series 70 SOPs and 80_0040) have been established describing
how changes in documents maintained in computerized systems are made
and controlled.
6.2

Obsolete Documents
All invalid or obsolete documents are removed from general distribution, or otherwise
prevented from unintended use.
Obsolete documents retained for legal use or historical knowledge preservation are
appropriately marked and retained per SOP 80_0029. They are stamped “Archived”
and initialed and dated by the QA Manager. Archived computer resident documents
are kept on file in the QA Dept. for at least 10 years. Hardcopy documents may be
retained, depending upon their nature.
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Section 7
REVIEW OF REQUESTS, TENDERS AND CONTRACTS
(TNI V1:M2 – Section 4.4; ISO/IEC 17025/2005(E) - Clause 4.4)
The review of all new work assures that oversight is provided so that requirements are
clearly defined, that the laboratory (lab) has adequate resources and capability and that the
test method is applicable to the customer's needs. This process assures that all work will be
given adequate attention without shortcuts that may compromise data quality.
NOTE: A request originates with a client who requires testing services; a tender is a
proposal from the lab in response to the client’s request, and a contract is the final
agreement between lab and client.
Contracts for new work may be formal bids, signed documents, verbal, or electronic. The
client’s requirements, including the methods to be used, must be clearly defined,
documented and understood. Requirements might include target analyte lists, project
specific reporting limits (if any), project specific quality control requirements (if any),
turnaround time, and requirements for data deliverables. The review must also cover any
work that will be subcontracted by the laboratory.
7.1

Procedure for the Review of Work Requests
The Laboratory Director, Operations Manager, and Quality Manager determine if the
laboratory has the necessary accreditations, resources, including schedule,
equipment, deliverables, and personnel to meet the work request. The procedure is
detailed in SOPs 80_0051 (Requests, Tenders & Contracts) and 80_0048
(Subcontracting).
Project Managers/Sales Representatives inform the client of the results of the review
and if it indicates any potential conflict, deficiency, lack of accreditation, or inability
of the lab to the complete the work satisfactorily.
The client is informed of any deviation from the contract including the test method or
sample handling processes. All differences between the request and the final contract
are resolved and recorded before any work begins. It is necessary that the contract
be acceptable to both the laboratory and the client. Documentation of this process is
described in SOP 80_0051.
The review process is repeated when there are amendments to the original contract
by the client. The participating personnel are given copies of the amendments. The
amendments are maintained per SOP 80_0051.
Note: For repetitive routine projects, the review might be made only at the initial
inquiry stage, or on granting of a contract for on-going routine work performed
under a general agreement with the client, provided the client’s requirements don’t
change.
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7.2

Documentation of Review
Records are maintained for every contract or work request, when appropriate. This
includes pertinent discussions with a client relating to the client's requirements or
the results of the work during the period of execution of the contract. Documentation
of this process is outlined in SOPs 80_0051 and 70_0004 (Work Order Management).
Records of all project-related communication with the client (including e-mails, fax,
telephone conversation etc.) are kept per SOPs 80_0051, 70_0004 and 70_0008
(Sample Log-in).
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Section 8
SUBCONTRACTING OF ENVIRONMENTAL TESTS
(TNI V1:M2 – Section 4.5; ISO/IEC 17025/2005(E) - Clause 4.5
When ESS Laboratory subcontracts work, whether because of unforeseen reasons (e.g.
workload, need for further expertise, or temporary incapacity) or on a continuing basis (e.g.
through permanent subcontracting, agency or franchising arrangements), this work is
placed with a competent subcontractor. A competent subcontractor is one that complies
with the appropriate standard for the work in question.
A subcontract laboratory is defined as a laboratory external to this laboratory, or at a
different location than the address indicated on the front cover of this manual, that
performs analyses for this laboratory. This also includes a laboratory under the same
corporate umbrella.
When subcontracting analytical services, the laboratory assures work requiring accreditation
is placed with an appropriately accredited laboratory or one that meets applicable statutory
and regulatory requirements for performing the tests.
8.1

Procedure
ESS Laboratory maintains a list of subcontractors.
A copy of any required certificate and certified analyte list(s) from subcontractors is
maintained as evidence of compliance. This information is maintained by the Quality
Assurance Dept. and is kept in a network directory folder.
The certificate and analyte list are checked by the project manager(s) in conjunction
with the Quality Manager/Officer, as needed, to ensure the subcontracting laboratory
has the appropriate accreditation to do the work.
ESS Laboratory notifies the client of the intent to subcontract the work, in writing,
gaining the approval of the client to subcontract their work prior to implementation,
preferably in writing. Any verbal instructions are documented.
The laboratory performing the subcontracted work is identified in the final report.
The laboratory assumes responsibility to the client for the subcontractor’s work,
except in the case where a client or a regulating authority specified which
subcontractor is to be used. Procedure is detailed in SOP 80_0048.
The Quality Manager/Officer reviews the certification and supporting documentation
on file prior to initiation of any work. A listing of all approved subcontracting
laboratories and supporting documentation is filed in a network directory. A letter or
e-mail is sent to the subcontracting laboratory, which will be NELAC-Accredited, if
required, requesting the following information;
1. A copy of the quality manual (optional)
2. A copy of necessary certifications, if not available on company website.
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Section 9
PURCHASING SERVICES AND SUPPLIES
(TNI V1:M2 – Section 4.6; ISO/IEC 17025/2005(E) - Clause 4.6)
The laboratory ensures that purchased supplies and services that affect the quality of
environmental tests are of the required or specified quality, by using approved suppliers and
products.
The laboratory has procedures for purchasing, receiving, and storage of supplies that affect
the quality of environmental tests.
9.1

Procedure
Management reviews and approves the supplier of services and supplies and
approves technical content of purchasing documents prior to ordering, in accordance
with SOPs 80_0020 (Vendor Qualification) and 70_0003 (Purchasing).
Evaluation and selection of suppliers and vendors is performed, in part, on the basis
of the quality of their products, their ability to meet the demand for their products,
the overall quality of their services, their past history and competitive pricing. This is
achieved through evaluation of objective evidence of quality furnished by the
supplier, which can include certificates of analysis, recommendations, and proof of
historical compliance with similar programs for other clients. To ensure that quality
critical consumables and equipment conform to specified requirements, all purchases
from specific vendors are approved by a member of the management staff
(standards and reagents must be of the appropriate analytical grade). No changes to
brands or specifications is allowed without full review and approval by Management.
Ongoing evaluation of suppliers is accomplished by ensuring the supplier ships the
product or material ordered and that the material is of the appropriate quality, by
signing packing slips or other supply receipt documents, after inspection. The
purchasing documents contain the data that adequately describes the services and
supplies ordered. The description may include type, class, grade, identification,
specifications or other technical information.
The supplies received are inspected for breakage, leaks or any other damage. The
supplies and chemicals are checked for description, vendor/source, quantity, receipt
and expiration dates, concentration, lot/serial number certificate of analysis,
calibration/verification records etc. per SOP 80_0013 (Supplies Review and
Tracking). The supplies received are stored according to manufacturer’s
recommendations, laboratory SOPs or test method specifications.
Any documents received with the supplies and services, including specifications,
certificates of analysis, warranties, maintenance records, calibration records etc., are
kept on file, preferably electronically in the LIMS. Any such hard copy documents are
filed by personnel in the department which ordered and received the supplies.
The purchased supplies and reagents that affect the quality of the tests are not used
until they are inspected or otherwise verified as complying with requirements defined
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in the test method, in accordance with SOP 80_0013 and related departmental SOPs
20_0001, 30_0003, 40_0039, 50_0006 and 60_0001; however, see following note.
NOTE: EPA Method 8270D, Section 9.6.7 states “When new reagents or chemicals
are received, the lab should monitor the blanks associated with samples for any
signs of contamination. It is not necessary to test every new batch of reagents or
chemicals prior to sample preparation if the source shows no prior problems.”
This ruling may also be considered for application to other methods.
9.2

Approval of Suppliers
The Purchasing Agent maintains a list of approved suppliers. The list is also included
in 80_0020 (Vendor Qualification), a copy of which is available to all departments.
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Section 10
SERVICE TO THE CLIENT

(TNI V1:M2 – Section 4.7; ISO/IEC 17025/2005(E) - Clause 4.7 )
The laboratory collaborates with clients and/or their representatives in clarifying their
requests and in monitoring laboratory performance related to their work. Each request is
reviewed to determine the nature of the request and the laboratory's ability to comply with
the request within the confines of prevailing statutes and/or regulations, without risk to the
confidentiality of other clients.
10.1

Client Confidentiality
The laboratory confidentiality policy is to not divulge or release any information to a
third party without proper authorization. Third party requests for data and
information are referred to the client. Data and records identified as proprietary,
privileged, confidential, or affecting national security are exempt from disclosure.
All electronic data (storage or transmissions) are kept confidential, based on
technology and laboratory limitations, as required by client or regulation.
Confidential client data and correspondence are stored electronically in the
laboratory information management system, user e-mail records, internal network
directories and secure online websites, which are password-protected and may only
be accessed by authorized employees or clients.
Procedures are outlined in various administrative SOPs (70_0004, 70_0005 and
70_0008).

10.2

Client Support
Communication with clients, or their representative(s), is maintained in a timely
manner, to provide proper instruction and modification for testing. Technical staff is
available to discuss any technical questions or concerns the client may have.
The client, or their representative, may be provided reasonable access to laboratory
areas for witnessing testing or substantiating qualifications.
Delays or major deviations to the testing are communicated to the client immediately
(preferably within one hour, or at latest by close of business that day), in writing or
by telephone, by the project manager.
The laboratory will provide the client with all requested information pertaining to the
analysis of their samples. An additional charge may apply for additional
data/information that was not requested prior to the time of sample analysis or
previously agreed upon.
Value-added services include supplying data confidentially to clients as it is being
generated, via the Element Data System Client Connect customer interface program.
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The client will be notified by project management prior to changes in LIMS software
or hardware configuration that will adversely affect customer electronic data.
10.3

Client Feedback
The laboratory seeks both negative and positive feedback following the completion of
projects, and periodically for ongoing projects. Feedback provides acknowledgement,
corrective actions where necessary, and opportunities for continuous improvement.
Negative customer feedback is documented as a customer concern (see Section 11 –
“Complaints”) in the ESS Incident Reporting system.
Feedback from clients is sought via a survey request on the ESS Laboratory website
and by management/project managers/sales personnel during routine
communications with clients, and is documented and circulated to staff members,
normally by e-mail or verbally.
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Section 11
COMPLAINTS
(TNI V1:M2 – Section 4.8; ISO/IEC 17025/2005(E) - Clause 4.8)
The purpose of this Section is to assure that customer complaints are addressed and
corrected. This includes requests to verify results or analytical data. Complaints provide the
laboratory an opportunity to improve laboratory operation and client satisfaction.
Complaints by customers or other parties are reviewed by management and an appropriate
action is determined and implemented in a timely manner. All customer complaints are
documented by the person receiving the complaint and addressed to the responsible
manager.
If it is determined that the complaint has merit, the procedures outlined in Section 14 –
Corrective Action are followed. If it is determined that a complaint is without merit, it is
documented, and the client is contacted by project manager or sales executive.
A complaint, such as a concern that data is repeatedly late, should be reviewed for
preventive action (see Section 15 – “Preventive Action”) to minimize a future occurrence.
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Section 12
CONTROL OF NON-CONFORMING ENVIRONMENTAL TESTING WORK
(TNI V1:M2 – Section 4.9; ISO/IEC 17025/2005(E) - Clause 4.9)
Non-conforming work is work that does not meet acceptance criteria or requirements. Nonconforming work can include departures from standard operating procedures or test
methods or unacceptable quality control results (see Section 27 – “Quality Assurance for
Environmental Testing”). Identification of non-conforming work can come through customer
complaints, quality control, instrument calibration, evaluating consumable materials, staff
observation, final report review, management reviews and internal and external audits.
12.1

Exceptionally Permitting Departures from Documented Policies and
Procedures
Requests for departures from laboratory procedures are approved by top
management and documented, and are only permitted after appropriate precision,
accuracy and detection limit data have been generated and shown to satisfy client’s
criteria. The client must approve major modifications of any methods. Approved
method variances are documented in the case narrative to the client. When SOPs
representing different versions of the same method are available for use, the SOP
title and method summary (which is found in the body of the SOP) describe the
particular conditions of use for that method; such SOPs may only be used at client’s
direction or with client’s approval, in writing.
Planned departures from procedures or policies do not require audits or
investigations.

12.2

Non-Conforming Work
The lab policy for control of non-conforming work is to identify the nonconformance,
determine if it will be permitted, and take timely and appropriate action
commensurate with the risk to data quality. All employees have the authority to stop
work on samples when any aspect of the process does not conform to laboratory
requirements.
The responsibilities and authorities for the management of non-conforming work are
detailed in SOP 80_0009 (Incident/Corrective Action). The procedure for
investigating and taking appropriate corrective actions of non-conforming work are
described in Section 14 – “Corrective Actions”. Section 14.3 describes procedures for
Technical Corrective Actions. Formal corrective action procedures must be followed
for non-conforming work that could reoccur (beyond expected random QC failures)
or where there is doubt about the laboratory’s compliance to its own policies and
procedures.
The investigation and associated corrective action of non-conforming work involving
alleged violations of the company’s Ethics and Data Integrity policies must follow the
procedures outlined in Section 19 – “Data Integrity Investigations”.
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The laboratory evaluates the significance of the non-conforming work, and takes
corrective action immediately. The customer is notified if their data has been
impacted and work recalled, where necessary. The laboratory allows the release of
non-conforming data only with approval by the Director or Operations Manager, on a
case-by-case basis. Non-conforming data is clearly identified in the final report (see
Section 28 – “Reporting the Results”).
The discovery of a nonconformance for results that have already been reported to
the customer must be immediately evaluated for significance of the nonconformance,
its acceptability to the customer, and determination of the appropriate corrective
action.
As stated above, the management of non-conforming work is detailed in SOP
80_0009 (Incident/ Corrective Action), which is a Quality Assurance Dept. SOP and
copies of which are available to all departments; SOP 80_0009 is applicable to
situations where non-conforming work could reoccur or where there is doubt that the
laboratory is in compliance with its own policies and procedures. Corrective action for
routine, non- recurring exceedances can be documented on raw data worksheets,
logbooks, e-mail or other documents (e.g. temperature logs).
12.3

Stop Work Procedures
Halting work, or subsequent resumption of work, is authorized by top management,
the LIMS administrator, departmental supervisors or analysts in accordance with SOP
80_0009 (Incident/Corrective Action) or pertinent SOPs.
Personnel will notify top management of any nonconformance, per SOP 80_0009 or
pertinent SOPs. Management will review the significance of the nonconformance and
develop a course of action. If data are questionable, client(s) will be notified,
preferably within the hour, but definitely by close of business that day.
Should an investigation of a nonconformance indicate that its cause requires that use
of method be limited until any necessary modifications are implemented,
management will immediately notify affected personnel of the decision. The
laboratory will hold relevant reports to clients pending the outcome of the review.
The Quality Assurance Dept. will verify that the issue is resolved before work is
allowed to resume; personnel will be notified by management accordingly.
Management will document the incident, root cause and resolution using the
corrective action procedures described in Section 14 – “Corrective Action”.
The reporting of nonconformances involving alleged violations of the laboratory’s
Ethics and Data Integrity policies must be reported to the Quality Manager.
Procedures described in Section 19– “Data Integrity Investigations” are followed.
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Section 13
IMPROVEMENT
(TNI V1:M2 – Section 4.10; ISO/IEC 17025/2005(E) - Clause 4.10)
It is the policy of the laboratory to improve the overall effectiveness of the laboratory’s
management system and this is accomplished by the implementation of the various aspects
of the management system: Quality policy and objectives (Section 5 – “Management”);
internal auditing practices (Section 17 – “Internal Audits”); the review and analysis of data
(Section 27 – “Quality Assurance for Environmental Testing”); the corrective action (Section
14 – “Corrective Action”) and preventive action (Section 15 – “Preventive Action”)
processes; and the annual management review of the quality management system (Section
18 – “Management Reviews”) where the various aspects of the management/quality system
are summarized and evaluated, and plans for improvement are developed. Employees are
encouraged to start discussions for improvements by initiating “Improvement Items”
through the Incident Reporting system.
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Section 14
CORRECTIVE ACTION
(TNI V1:M2 – Section 4.11; ISO/IEC 17025/2005(E) - Clause 4.11)
Corrective action is the action taken to eliminate the causes of an existing non-conformity,
defect, or other undesirable situation, in order to prevent recurrence.
Deficiencies cited in incident reports, external assessments, internal quality audits, data
reviews, customer feedback/complaints, control of nonconforming work or managerial
reviews are documented and require corrective action. Corrective actions taken are
commensurate with the magnitude of the problem and the degree of risk. All actions are
documented.
14.1

General Procedure
The laboratory uses a database software program to document and track corrective
actions (incident reports) in accordance with SOP 80_0009 (Incident/Corrective
Action). This program is used to generate audit/code reports, which help
management plan and assign priorities to corrective actions.
Employees are responsible for initiating incident reports, related corrective action
(and also suggesting preventive action – see Section 15) on routine data
reviews/activities where a nonconformance is found that could reoccur (beyond
expected random QC failures) or where there is doubt about the compliance of the
laboratory with its own policies and procedures, in accordance with SOP 80_0009.
The Quality Assurance Dept. is responsible for monitoring and recording closure of
the corrective action, per this SOP.
All deficiencies are investigated and a corrective action plan is developed and
implemented if determined necessary. The implementation is monitored for
effectiveness.

14.1.1

Cause Analysis
When failures due to systematic errors have been identified, the first step of the
corrective action process starts with the initial investigation and determination of
root cause(s) of the problem. A root cause investigation, which is a major tool for
continuous process improvement, begins and ends with the question “Why did this
deficiency occur”. When a reason can no longer be identified then there is
reasonable assurance that the cause has been isolated. Records are maintained in
the database of nonconformances requiring corrective action to show that the root
cause(s) was investigated, and include the results of the investigation.
Where there may be non-systematic errors and as such the initial cause is readily
identifiable, or there are expected random failures (e.g. failed quality control), a
formal root cause analysis is not performed and the process begins with selection
and implementation of corrective action (also see Section 14.3 “Technical
Corrective Actions”).
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14.1.2

Selection and Implementation of Corrective Actions
Where uncertainty arises regarding the best approach for analysis of the cause of a
nonconformance that require corrective action, appropriate personnel will
recommend corrective actions that are commensurate with the magnitude and risk
of the problem and that will most likely eliminate the problem and prevent
recurrence.
Management ensures that corrective actions are discharged by assigned personnel
within the agreed upon time frame. The Quality Assurance Manager provides the
necessary oversight by tracking progress.

14.1.3

Monitoring of Corrective Action
The Quality Assurance Manager will monitor implementation and documentation of
the corrective action to assure that the corrective actions were effective. The
Quality Assurance Manager will publish periodic status reports to top management,
project managers and affected departmental managers, as well as Quality
Assurance Dept. personnel, per SOP 80_0009. Normal expectation is to complete
non-critical corrective action within thirty days. Critical corrective action is to be
completed as soon as possible.

14.1.4

Improvement Items
The database software program is also used to compile employees’ ideas for
improvement. These ideas are ones that would increase quality and/or productivity
in the laboratory or administrative procedures. There is no current limit to the type
of improvement item that can be added to the database.

14.2

Additional Audits
Where the identification of nonconformances or departures from normal lab
procedures cast doubt on the laboratory's compliance with its own policies and
procedures, or on its compliance with the TNI or other regulatory Standards, the
laboratory ensures that the appropriate areas of activity are audited in accordance
with Section 17 – “Internal Audits” as soon as possible.
In many cases, the additional audits are follow-ups after the corrective action has
been implemented to ensure it is effective. These are especially done when a
serious issue or risk to the laboratory, or a repetitive nonconformance, have been
identified.
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14.3

Technical Corrective Action
Sample data associated with a failed quality control result are evaluated for the
need to be reanalyzed or qualified. Unacceptable quality control results are
documented, and if the evaluation requires cause analysis, the cause and solution
are recorded (also see Section 12 – “Control of Nonconforming Environmental
Testing Work”).
Analysts routinely implement corrective actions for data with unacceptable QC
measures. First level correction may include re-analysis without further
assessment. If the test method SOP addresses the specific actions to take, they are
followed. Otherwise, corrective actions start with assessment of the cause of the
problem. Corrective actions shall be to a degree commensurate with the magnitude
and the risk of the problem.
Corrective action for non-systematic errors, or expected random failures not
subject to formal incident reporting, are documented in the comments section of
respective logbooks, per SOP 80_0040. Corrective actions for any nonconformance
that may reoccur (beyond expected random QC failures) or where there is concern
that the laboratory is not in compliance with its own policies and procedures
require that an incident report be completed (see Section 14.1).
Technical managers review incident reports and suggest improvements, alternative
approaches and procedures, where needed.
If the data reported are affected adversely by the nonconformance, the affected
data is clearly identified in the report and the customer is notified. If necessary,
data will be recalled and a revised report meeting regulatory and client needs
issued.
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Section 15
PREVENTIVE ACTION
(TNI V1:M2 – Section 4.12; ISO/IEC 17025/2005(E) - Clause 4.12)
Preventive action is a proactive process to identify opportunities for improvement rather
than a reaction to the identification of problems or complaints.
Preventive action includes, but is not limited to: review of nonconformance (incident report)
database entries; review of QC (control chart) data to identify quality trends; regularly
scheduled (daily) staff meetings to ensure client needs are being met; review of client
feedback to look for improvement opportunities; review of proficiency testing data to look
for borderline issues; annual managerial reviews; and review of scheduled instrument
maintenance.
When improvement opportunities are identified or if preventive action is required, action
plans are developed, implemented and monitored to reduce the likelihood of the occurrence
of nonconformities.
Procedures for preventive actions include the initiation of such actions and subsequent
monitoring to ensure that they are effective. The implementation and record maintenance of
preventive action activities is outlined in SOPs 80_0009 (Incident/Corrective Action) and
80_0035 (Internal Assessment).
All personnel have the authority to offer suggestions for improvements and to recommend
preventive actions, however management is responsible for implementing preventive action.
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Section 16
CONTROL OF RECORDS
(TNI V1:M2 – Section 4.13; ISO/IEC 17025/2005(E) - Clause 4.13)
“Records” include all documents, such as this QA Manual and SOPs, data recordings that
include annotations, such as daily refrigerator temperatures posted to a laboratory form,
lists, spreadsheets, and analyst notes on a chromatogram. Records may be on any form of
media, including electronic (a/k/a computer-resident) and hard copy. Records allow for the
historical reconstruction of laboratory activities related to sample-handling and analysis. The
terms “documents” and “records” are considered to be analogous.
The laboratory maintains a record system appropriate to its needs, records all laboratory
activities, and complies with applicable standards or regulations as required. Records of
original observations and derived data are retained to establish an audit trail. Records help
establish factors affecting the uncertainty of the test and enable test repeatability under
conditions as close as possible to the original.
16.1

Records Maintained
Records of all procedures to which a sample is subjected while in the possession of
the laboratory are kept. The laboratory retains all original observations,
calculations and derived data (with sufficient information to produce an audit trail),
calibration records, personnel records and a copy of the test report, for a minimum
of ten years from generation of the last entry in the records. At a minimum, the
following records are maintained by the laboratory to provide the information
needed for historical reconstruction:
i)

All raw data, whether hard copy or electronic, for calibrations, samples and
quality control measures, including analysts’ worksheets and data output
records (chromatograms, strip charts, and other instrument response
readout records);

ii)

A written description or reference to the specific method(s) used, which
includes a description of the specific computational steps used to translate
parametric observations into a reportable analytical value (all pertinent
Standard Operating Procedures);

iii)

Laboratory sample ID code;

iv)

Date of analysis;

v)

Time of analysis is always required if the regulatory holding time is stated
in hours, or when time critical steps are included in the analysis (e.g.,
extractions and incubations);

vi)

Instrumentation identification and instrument operating
conditions/parameters (or reference to such data);

vii)

All manual calculations (including manual integrations);
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viii)

Analyst's or operator's initials/signature or electronic identification;

ix)

Sample preparation, including cleanup, separation protocols, incubation
periods or subculture, ID codes, volumes, weights, instrument printouts,
meter readings, calculations, reagents;

x)

Test results (including a copy of the final report);

xi)

Standard and reagent origin, receipt, preparation, and use;

xii)

Calibration criteria, frequency and acceptance criteria;

xiii)

Data and statistical calculations, review, confirmation, interpretation,
assessment and reporting conventions;

xiv)

Quality control protocols and assessment;

xv)

Electronic data security, software documentation and verification, software
and hardware audits, backups, and records of any changes to automated
data entries;

xvi)

Method performance criteria including expected quality control
requirements;

xvii)

Proficiency test results;

xviii)

Records of demonstration of capability for each analyst;

xix)

A record of names, initials, and signatures for all individuals who are
responsible for signing or initialing any laboratory record;

xx)

Correspondence relating to laboratory activities for a specific project;

xxi)

Corrective action reports;

xxii)

Preventive action records;

xxiii)

Copies of internal and external audits including audit responses;

xxiv)

Copies of all current and historical laboratory SOPs, policies and Quality
Manuals;

xxv)

Sample receiving records (including information on any interlaboratory
transfers);

xxvi)

Sample storage records;

xxvii)

Data review and verification records;

xxviii)

Personnel qualification, experience and training records;
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xxviv) Archive records; and
xxviv) Management reviews.
16.2

Records Management and Storage
The laboratory maintains a record management system for control of laboratory
notebooks, instrument logbooks, standards logbooks, and records for data
reduction, validation, storage, and reporting, per SOPs 80_0040 (Logbooks),
70_0004 (Work Order Management), 70_0007 (Data Entry & Data Reporting) and
70_0008 (Sample Login). Hard copy data is recorded immediately and legibly in
permanent ink while data generated by automated data collections systems are
recorded electronically per SOP 80_0040 and various test SOPs. Hard copy
corrections are initialed and dated with the reason noted for corrections other than
transcription errors. A single line strikeout is used to make corrections so that the
original record is not obliterated. In the case of electronic records, software audit
tracking features provide an audit trail and notes may be added to electronic
document fields, as required by SOP 80_0040 and various test SOPs.
All laboratory data is saved to computer systems which are networked to a
Windows 2012 R2 server, which is the destination of all files. Daily backups to disk
are done at 3:45 AM. Full backups are performed on Saturday and differential
backups Sunday through Friday. 14 disk backups are kept on disk. Full disk
backups are copied to tape on Sundays. The weekly tapes are kept for 4 weeks,
the monthly tapes for 4 months, the quarterly tapes for 4 quarters, and the yearly
tapes for 10 years.
Records, including electronic records, are easy to retrieve, legible, and protected
from deterioration, computer viruses or damage; held secure and in confidence;
and are available to accrediting bodies for a minimum of ten years or as required
by regulation or contract. Records that are stored only on electronic media are
supported by the hardware and software necessary for their retrieval. Access to
protected records is limited to employees on a need to know basis, as determined
by the Laboratory Director, to prevent unauthorized access or amendment. Access
is password protected. Individual user names and passwords are required for all
LIMS users.
Additional information regarding control of data is included in Section 22.5 –
“Control of Data”.
Procedures for identification, collection, indexing, access, filing, storage,
maintenance and disposal of quality and technical records are found in the SOPs
listed above and also in SOPs 80_0012 (Document Control) and 80_0029
(Management of Procedure Documents). Quality records shall include reports from
internal audits and management reviews as well as records of corrective and preventive
actions. Electronic storage is the primary medium for long-term storage of vital
records.
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Archived information are protected against fire, theft, loss, environmental
deterioration, vermin, and in the case of electronic records, electronic or magnetic
sources. Archived records have limited access and are kept in a secured and locked
area. Electronic and hard copy records are archived onsite.
In the event that the laboratory transfers ownership or goes out of business,
records are maintained or transferred according to client instructions. Appropriate
regulatory and state legal requirements concerning laboratory records shall be
followed.
16.3

Legal Chain of Custody Records
Evidentiary sample data are used as legal evidence. Procedures for evidentiary
samples can be found in SOPs 10_0001, 10_0017 and the Sample Acceptance
Policy.
A sample is in someone’s custody if;
1. It is in one’s actual physical possession;
2. It is in one’s view, after being in one’s physical possession;
3. It is in one’s physical possession and then locked up so that no one can
tamper with it;
4. It is kept in a secured area, restricted to authorized personnel only.
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Section 17
AUDITS
(TNI V1:M2 – Section 4.14; ISO/IEC 17025/2005(E) - Clause 4.14)

Audits measure laboratory performance and verify compliance with the TNI, ISO 17025 and
other regulatory Standards, and accreditation/ certification and project requirements. Audits
specifically provide management with an on-going assessment of the management system.
They are also instrumental in identifying areas where improvement in the
management/quality system will increase the reliability of data. Audits are of four main
types: internal, external, performance, and system. Section 17.5 discusses the handling of
audit findings.
17.1

Internal Audits
Annually, the laboratory prepares a schedule of internal audits to be performed
during the year. These audits verify compliance with the requirements of the
management/quality system, including analytical methods, SOPs, the Quality
Manual, ethics policies, data integrity, other laboratory policies, and the TNI/ISO
17025 Standards. Annual internal audits are carried out per SOP 80_0035.
It is the responsibility of the Quality Manager to plan and organize audits as
required by the schedule and requested by management. These audits are carried
out by trained and qualified personnel who are independent of the activity to be
audited. The Laboratory Director shall determine the training and qualification
requirements for audit personnel, including quality managers, and shall establish
procedures to ensure that audit personnel have the necessary education or
experience required for their assigned positions. These requirements and
procedures must be recorded. Personnel conducting independent assessments shall
have sufficient authority, access to work areas, and organizational freedom
necessary to observe all activities affecting quality and to report the results of such
assessments to laboratory management.
In addition to the scheduled internal audits, it may sometimes be necessary to
conduct special audits as a follow-up to corrective actions, PT results, complaints,
regulatory audits or alleged data integrity issues. These audits address specific
issues.
The area audited, the audit findings, and corrective actions are recorded. Audits
are reviewed after completion to assure that corrective actions were implemented
and effective. If findings are observed that cast doubt on the validity of results, top
management shall be informed immediately, the incident documented and timely
corrective action implemented per Sections 12, 14 and 17.5, which includes
notification of clients, when data is impacted.

17.2

External Audits
It is the laboratory’s policy to cooperate and assist with all external audits, whether
performed by clients or an accrediting body. Management ensures that all areas of
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the laboratory are accessible to auditors as applicable and that appropriate
personnel are available to assist in conducting the audit.
17.2.1

Confidential Business Information (CBI) Considerations
During on-site audits, on-site auditors may come into possession of information
claimed as business confidential. A business confidentiality claim is defined as “a
claim or allegation that business information is entitled to confidential treatment for
reasons of business confidentiality or a request for a determination that such
information is entitled to such treatment.” When information is claimed as
business confidential, the laboratory must place on (or attach to) the information
at the time it is submitted to the auditor, a cover sheet, stamped or typed legend
or other suitable form of notice, employing language such as “trade secret”,
“proprietary” or “company confidential”. Confidential portions of documents
otherwise non-confidential must be clearly identified or redacted. CBI may be
purged of references to client identity by the responsible laboratory official at the
time of removal from the laboratory. However, sample identifiers may not be
obscured from the information.

17.3

Performance Audits
Performance audits may be Proficiency Test Samples, internal single-blind samples,
double-blind samples through a provider or client, or anything that tests the
performance of the analyst and method.
Proficiency Test Samples are discussed in Section 27 – “Quality Assurance for
Environmental Testing”.

17.4

System Audits
The Laboratory’s management system is audited through Quality Dept. annual
systems audits and annual management reviews. Refer to Section 18 –
“Management Reviews” for further discussion of management reviews.

17.5

Handling Audit Findings
Internal or external audit findings are responded to within the time frame agreed
to at the time of the audit. The response may include action plans that could not be
completed within the response time frame. A completion date is established by
management for each action item and included in the response.
Development and implementation of corrective actions to findings is the
responsibility of the Quality Assurance Manager. Corrective actions are documented
through the corrective action process described in Section 14 – “Corrective
Actions”.
Audit findings that cast doubt on the effectiveness of the laboratory operation to
produce data of known and documented quality or that question the correctness or
validity of sample results must be investigated. Corrective action procedures
described in Section 14 – “Corrective Action” must be followed. Clients must be
notified in writing if the investigation shows the laboratory results have been
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negatively affected and the client’s requirements have not been met. The client
must be notified by close of business on the day the laboratory discovers the issue.
Laboratory management will ensure that this notification is carried out within the
specified time frame.
All investigations that result in findings of inappropriate activity are documented
and include any disciplinary actions involved, corrective actions taken, and all
appropriate notifications of clients. See Section 19 (Data Integrity Investigation)
for additional procedures for handling inappropriate activity.
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Section 18
MANAGEMENT REVIEWS
(TNI V1:M2 – Section 4.15; ISO/IEC 17025/2005(E) - Clause 4.15)
Top management reviews the management system on an annual basis and maintains
records of review findings and actions.
18.1

Management Review Topics
The following are reviewed to ensure their suitability and effectiveness:












18.2

The suitability of policies and procedures;
Reports from managerial and supervisory personnel;
The outcome of recent internal audits;
Corrective and preventive actions;
Assessments by external bodies;
The results of interlaboratory comparisons or proficiency tests;
Changes in the volume and type of the work;
Customer feedback;
Complaints;
Recommendations for improvement;
Other relevant factors, such as quality control activities, resources, and staff
training.

Procedure
The procedure for management review is included in SOP 80_0035 (Internal
Assessment).
Findings and follow-up actions from management reviews are recorded.
Management will determine appropriate completion dates for action items and
ensures they are completed within the agreed upon time frame.
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Section 19
DATA INTEGRITY POLICY & DATA INTEGRITY INVESTIGATIONS
(TNI V1:M2 – Section 4.16; ISO/IEC 17025/2005(E) - Clause 4.16)

ESS Laboratory is committed to ensuring the integrity of its data and providing valid data of
known and documented quality to its clients. Top management endorses its support for data
integrity by implementing the specific requirements of the laboratory’s data integrity
program. The elements in ESS Laboratory’s Ethics and Data Integrity program include:


Documented data integrity procedures, signed and dated by top management,



Documented data integrity training,



An Ethics and Data Integrity Training Agreement signed by all management and
staff, at the time of hire and annually thereafter following annual data integrity
training. This Ethics Agreement includes a requirement that all suspected violations
of the policy be reported to senior management.



Procedures for confidential reporting of alleged data integrity issues, handling data
integrity investigations and client notifications,



An audit program that addresses in-depth, periodic monitoring of data integrity (see
Section 17 – “Audits”). The Quality Assurance Manager has the responsibility of
overseeing the Ethics and Data Integrity program.

19.1

Ethics and Data Integrity Procedures
The Ethics and Data Integrity Policy provides an overview of the program. Written
procedures that are considered part of the Ethics and Data Integrity program
include:


Manual integration procedures (SOP 110_0016)



Corrective action procedures (Section 14 of this QA Manual)



Procedures for Data Integrity Investigations are detailed below



Data recall procedures (Section 14 of this QA Manual)



Data Integrity training procedures are detailed below and in SOP 80_0049

Management reviews data integrity procedures yearly and updates these
procedures as needed. These procedures and the associated implementation
records are properly maintained and made available for assessor review.
19.2

Training
Data integrity training is provided as a formal part of new employee orientation
and a refresher is given annually for all employees; in the latter case, such training
may be asynchronous* (see below). Employees are required to understand that

Property of ESS LABORATORY

Page 49 of 123

Section 19 – Rev 17
Effective: 3/1/2019
Page 19-2 of 19-3

Quality Manual

any infractions of the laboratory data integrity procedures shall result in a detailed
investigation that could lead to very serious consequences including immediate
termination, debarment or civil/criminal prosecution. This is discussed in the Ethics
and Data Integrity Policy that every employee is required to sign at the time of
hire. Attendance for required training is monitored through a signature attendance
sheet demonstrating all staff have participated and understand their obligations
related to data integrity.
An agenda is provided to each trainee prior to the training session. The following
topics and activities are covered:


The organizational mission and its relationship to the need for honesty
and full disclosure in all analytical reporting;



An ethics policy must be read and signed by all personnel;



How and when to report data integrity issues;



Recordkeeping;



Analysts must record an explanation and sign off on all manual changes
to data; and



Where available in the instrument software, all electronic tracking and
audit functions must be enabled.



Discussion regarding all data integrity procedures;



Data integrity training documentation;



In-depth data monitoring;



Data integrity procedure documentation;



Improper data manipulations (detailed in SOP 80_0049);



Adjustments of instrument time clocks;



Inappropriate changes in concentrations of standards;



The importance of proper written narration on the part of the analyst
with respect to those cases where analytical data may be useful, but are
in one sense or another partially deficient;



Written ethics agreements;



Examples of improper practices (detailed in SOP 80_0049);



Examples of improper chromatographic manipulations (detailed in SOPs
80_0049 and 110_0016);
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Requirements for external ethics program training;



Any external resources available to employees; and



Consequences for data integrity infractions.

*Asynchronous online training tools enable communication and collaboration over a
period of time through a "different time-different place" mode. These tools allow
people to connect together at each person's own convenience and own schedule.
Asynchronous tools are useful for sustaining dialogue and collaboration over a
period of time and providing people with resources and information that are
instantly accessible, day or night.
When contracted technical or support personnel are used, top management is
responsible for ensuring that they are trained to the laboratory’s management
system and data integrity procedures, competent to perform the assigned tasks,
and appropriately supervised.
Topics covered are provided in writing and provided to all trainees.
19.3

Confidential Reporting of Ethics and Data Integrity Issues
Confidential reporting of data integrity issues is assured as follows: A data integrity
officer/advisor/ombudsman shall be appointed by senior management to determine
the need for a detailed investigation when data integrity is in question. This will
normally be the Quality Assurance Manager. The data integrity officer shall insure
confidentiality and a receptive environment in which to privately discuss personal
ethical dilemmas with staff or observed unethical practices by others. Confidential
records of such discussions shall be kept by the data integrity advisor, who will
keep top management informed of the need for any further detailed investigation.

19.4

Investigations
All investigations resulting from data integrity issues are conducted confidentially.
They are documented and notifications are made to clients who received any
negatively affected data that did not meet the client’s data quality requirements.
Procedures for investigation are included in SOP 80_0049.

Property of ESS LABORATORY

Page 51 of 123

Section 20 – Rev 17
Effective: 3/1/2019
Page 20-1 of 20-3

Quality Manual

Section 20
PERSONNEL
(TNI V1:M2–Section 5.2; ISO/IEC 17025/2005(E)-Clause 5.2)
ESS Laboratory employs competent personnel based on education, training, experience and
demonstrated skills, as required. The laboratory’s organization chart can be found in
Appendix B.

20.1

Overview
All personnel are responsible for complying with all quality and data integrity
policies and procedures that are relevant to their area of responsibility.
All personnel who are involved in activities related to sample analysis, evaluation of
results or who sign test reports, must demonstrate competence in their area of
responsibility. Appropriate supervision is given to any personnel in training and the
trainer is accountable for the quality of the trainee’s work. Personnel are qualified
to perform the tasks for which they are responsible based on education, training,
experience and demonstrated skills as required for their area of responsibility.
The laboratory management provides goals with respect to education, training and
skills of laboratory staff. These goals are outlined in the ESS Policy Manual (Job
Descriptions) and SOP 80_0016 (Training). Training needs are identified at the
time of employment and when personnel are moved to a new position, or new
responsibilities are added to their job responsibilities; appropriate training is
provided. Ongoing training, as needed, is also provided to personnel in their
current jobs. The effectiveness of the training must be evaluated before the
training is considered complete.
Contracted personnel, when used, must meet the same competency standards and
follow the same policies and procedures that laboratory employees must meet.

20.2

Job Descriptions
Job descriptions are available for all positions that manage, perform, or verify work
affecting data quality, and are located in the ESS Laboratory Policy Manual (Job
Descriptions). An overview of top management’s responsibilities is included in
Section 5 – “Management”.
Job descriptions include the specific tasks, minimum education and qualifications,
skills, and experience required for each position.

20.3

Training
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All personnel are appropriately trained and are competent in their assigned tasks
before they contribute to functions that can affect data quality. It is management’s
responsibility to assure personnel are trained in accordance with SOP 80_0016
(Training). Training records are used to document management’s approval of
personnel competency. The date on which authorization and/or competence is
confirmed is included.
Training records are maintained by the Quality Assurance Manager and include
safety training certificates. The latter are also kept track of in an online database
by the corporate safety manager.
20.3.1 Training for New Staff
New staff members are given the following training, per SOP 80_0016 (Training
Process):
Orientation (General Policies, Ethics and Data Integrity Agreement, Good
Documentation and SOP/QA Manual training plan checklist), Initial Demonstrations
of Capability, specialized training and formal safety training.
All new staff members are given introductory training and orientation upon
arrival. The training is documented on training forms that outline what was
covered during the training. The new employee also receives Data Integrity
training and must sign-off on the Ethics and Data Integrity Policy.
The initial training for a new task contains the following steps:


All documentation involved with a new and unfamiliar task is read and
understood by the trainee.



Training is under the direct supervision of a qualified senior analyst.
During the time the trainee is in training, he/she may sign laboratory
notebooks, logbooks, worksheets, etc., but they must be co-signed by
the trainer, who is responsible for the data generated.



The trainee demonstrates competency in the new task before they can
operate independently. The competency for a test method is
accomplished by a demonstration of capability as defined in Section 22
– “Environmental Methods and Method Validation”. Approval of
competency is noted by the date and initials or signature of the
Technical Manager and Quality Assurance Manager on a training form.



Each step of the training process is documented.



The documentation is maintained in the employees training record.

Part-time, temporary, contracted and administrative personnel are trained, at a
minimum, in the basic quality assurance and health and safety programs.
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20.3.2

Ongoing Training
Staff members are given the following ongoing training:






Annual Data Integrity per SOP 80_0049
Annual QA Manual - current revision
Annual Continuing Demonstration of Capability per Appendix F.2 of this
manual and SOP 80_0016
Annual Safety (Corporate, online)
Any pertinent specialized training
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Section 21
ACCOMODATIONS AND ENVIRONMENTAL CONDITIONS
(TNI V1:M2 – Section 5.3)
21.1

Environmental
The laboratory facility is designed and organized to facilitate correct testing of
environmental samples. Environmental conditions are monitored to ensure that
conditions do not invalidate results or adversely affect the required quality of any
measurement. Such environmental conditions include lighting, energy sources,
humidity, voltage, temperature, atmospheric cross-contaminants (via storage
blanks) and vibration levels which could affect balance operation.
If the laboratory environment is required to be controlled by a method or
regulation, the adherence is recorded. An example would be the recording of
temperature during TCLP extraction.
Environmental tests are stopped when the environmental conditions jeopardize the
results.
When conducting external sampling procedures, any mobile equipment such as pH
meters or ISCO samplers are only operated under the environmental conditions for
which they were designed and in accordance with pertinent SOPs.

21.2

Work Areas
Work areas may include access and entryways to the laboratory, sample receipt
area, sample storage area, sample process area, instrumental analysis area,
chemicals, gas cylinders and waste storage area, and data handling and storage
area.
Access to, and use of, areas affecting the quality of the environmental tests is
controlled by restriction of areas to authorized personnel only. See Section 21.4
below.
The laboratory work spaces are adequate for their use, and appropriately clean to
support environmental testing and ensure an unencumbered work area.
Laboratory space is arranged to minimize cross-contamination between
incompatible areas of the laboratory. Prep labs are isolated from instrumental labs;
samples suspected of containing high concentrations of volatile analytes shall be
isolated from other samples. Refrigerator storage and trip blanks shall be used to
determine if cross-contamination may have occurred. Laboratory
temperature/humidity/ ventilation are controlled via separate, dedicated HVAC
units.

Property of ESS LABORATORY

Page 55 of 123

Section 21 – Rev 17
Effective: 3/1/2019
Page 21-2 of 21-2

Quality Manual

Testing occurs only within dedicated laboratory departments. Laboratory
space is maintained and monitored to the specifications required for
laboratory space and the testing performed. Electronic balances are located
away from drafts and doorways and mounted on a marble slab in areas
where their use is affected by vibrations. Neighboring test areas of
incompatible activities are effectively separated. Specific work areas are
defined and access is controlled. (Only authorized laboratory personnel and
escorted signed-in visitors may enter the work area.)
Good housekeeping measures are employed to avoid the possibility of
contamination. The laboratory procedure for good housekeeping includes
such measures as:

21.3

-

Janitorial service (internal) is in operation.

-

Each employee is responsible for keeping their work area clean and
tidy.

-

A kitchen area, isolated from the testing labs, is the only place where
eating/drinking is allowed.

-

Smoking is prohibited in the laboratory. Employees are not allowed to
wear cologne, perfumes or other personal care products that might
contaminate the samples for volatile organics. Live plants and animals
are prohibited in the laboratory area.

Building Security
The laboratory is a secure (locked) facility, accessible to authorized personnel only
and is kept secure during off hours with an alarm system.
A visitor’s logbook is maintained for every visitor to sign in and out. Visitors must
be accompanied by laboratory personnel when in secure areas.
Signs are used to designate secure areas.
Security procedure is described in SOP 110_0015 (Lab Security).
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Section 22
ENVIRONMENTAL METHODS AND METHOD VALIDATION
(TNI V1:M2 – Section 5.4; TNI V1:M4 - Sections 1.4, 1.5 and 1.6;
and ISO/IEC 17025/2005(E)-Clause 5.4)
Methods and/or procedures are available and are used for all activities associated with the
sampling, handling, transport, storage and analysis of the sample including preparation and
testing. For purposes of this Section, “method” refers to both the sample preparation and
determinative methods. A master list of analytical methods is located in Appendix C.
Before being put into use, a test method is confirmed by a demonstration of capability or
method validation process.
All methods are published or documented. Deviations from the methods are allowed only if
the deviation is documented, technically justified, authorized by management and accepted
by the customer
22.1

Method Selection
A reference method is a method issued by an organization generally recognized as
competent to do so (when ISO refers to a standard method, that term is equivalent
to reference method). When a laboratory is required to analyze a parameter by a
specified method due to a regulatory requirement, the parameter/method
combination is recognized as a reference method.
The laboratory will use methods that meet the needs of the customer. Such
methods will be based on the latest edition of the method unless it does not meet
the needs of the customer.
The laboratory selects methods that are appropriate to the customer needs.
When the regulatory authority mandates or promulgates methods for a
specific purpose, only those methods will be used.
If a method proposed by a customer is considered to be inappropriate or outof-date, the customer is informed and the issue resolved before proceeding
with analysis of any samples (see Section 7 – Review of Requests, Tenders
and Contracts).
If a method is not specified by the customer or is inappropriate, a method
appropriate to the end use of the data will be selected using the process
outlined below.
-

If the data are to be submitted to a regulatory authority, the method(s)
specified by the regulatory authority will be used.
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-

For drinking water compliance a method will be selected from those
specified in 40 CFR Part 141, or the applicable state regulations.

-

For NPDES permits, the method will be selected from those specified in
40 CFR Part 136.

-

If the end use of the data is not regulatory or if the regulatory authority
does not specify a method, the laboratory will determine the customer
needs in terms of reporting level (e.g., LOD, LLOQ), bias (e.g.,
screening versus quantitative) and the laboratory capabilities and
capacity. Based on these criteria, the laboratory will select an
appropriate method based on the following hierarchy:


Resources published in regional, national or international
standards;



Methods published by other technical organizations such as ASTM,
Standard Methods, NIOSH or AOAC;



Methods develop by the instrument manufacturer; or



Laboratory–developed methods.

The customer will be informed of the selected method and must approve its
use before being used to report data.
All communications between the laboratory and the customer are
documented.

22.2

Non-Standard and Laboratory-Developed Methods
If the laboratory develops a method, the process of designing and validating the
method is carefully planned and documented. All personnel involved in the method
design, development and implementation will be in constant communication during
all stages of development.
The procedure for methods development and validation is outlined below and in
SOP 80_0024.

22.3

Method Validation
Validation is the confirmation, by examination and objective evidence, that the
particular requirements for a specific intended use are fulfilled.

Property of ESS LABORATORY

Page 58 of 123

Section 22 – Rev 17
Effective: 3/1/2019
Quality Manual

Page 22-3 of 22-5

At a minimum, reference methods are validated by performing an initial
demonstration of capability. Additional requirements are discussed for each
technology.
All methods that are not reference methods are validated before use. The
validation is designed so that the laboratory can demonstrate that the method is
appropriate for its intended use. All records (e.g., planning, method procedure, raw
data and data analysis) shall be retained while the method is in use. Based on the
validation process, the laboratory will make a statement of the intended use
requirements and whether or not the validated method meets the use
requirements, in a specific Process Validation Protocol form per SOP 80_0024. The
form will be filed in the QA Dept.
Method validation and Demonstration of Capability procedures can be found in:
 Appendix F.1 – Chemistry
 Appendix F.2 – Demonstration of Capability

22.4

Estimation of Analytical Uncertainty
Analytical Uncertainty: A subset of Measurement Uncertainty that includes all
laboratory activities performed as part of the analysis.
When requested, the laboratory will provide an estimate of the analytical
uncertainty, using quality control measurement data, as determined by SOP
110_0014:
a) The exact nature of some test methods may preclude rigorous, statistically valid
estimation of analytical uncertainty. In these cases the laboratory shall attempt to
identify all components of analytical uncertainty and make a reasonable estimation,
and shall ensure that the form of data reporting does not give a wrong impression
of the uncertainty. A reasonable estimation shall be based on knowledge of method
performance and previous experience. When estimating the analytical uncertainty,
all uncertainty components which are of importance in the given situation shall be
taken into account.
b) In those cases where a well-recognized test method specifies limits to the values
of the major source of uncertainty of measurement and specifies the form of
presentation of calculated results, the laboratory is considered to have satisfied the
requirements on analytical uncertainty by following the test method and reporting
instructions.
c) The laboratory is only responsible for estimating the portion of measurement
uncertainty that is under its control. Test reports shall include a statement of the
estimated analytical uncertainty only when required by the customer. If a project
requires analytical uncertainty to be reported, the laboratory shall report the
estimated uncertainty based on project-specific procedures or, if not available, any
other scientifically valid procedures.
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The estimated analytical uncertainty can be expressed as a range (±) around the
reported analytical results at a specified confidence level. A laboratory may report
the in-house, statistically-derived Laboratory Control Sample (LCS) control limits
based on historical LCS recovery data as an estimate of the minimum laboratory
contribution to analytical uncertainty at a 99% confidence level. For testing
laboratories, the laboratory shall ensure that the equipment used can provide the
analytical portion of measurement uncertainty needed by the customer.
22.5

Control of Data
To ensure that data are protected from inadvertent changes or unintentional
destruction, the laboratory establishes and uses procedures to check calculations
and data transfers (both manual and automated).

22.5.1

Computer and Electronic Data Requirements
The laboratory assures that computers, user-developed computer software,
automated equipment, or microprocessors used for the acquisition, processing,
recording, reporting, storage, or retrieval of environmental test data are:


Documented in sufficient detail and validated as being adequate for use;



Protected for integrity and confidentiality of data entry or collection, data
storage, data transmission and data processing;



Maintained to ensure proper functioning and are provided with the
environmental and operating conditions necessary to maintain the integrity of
environmental test data; and



Held secure including the prevention of unauthorized access to, and the
unauthorized amendment of, computer records. Data archive security is
addressed in Section 16 – “Control of Records” and building security is
addressed in Section 21- “Accommodations and Environmental Conditions”.

The Laboratory Director controls access to all programs that are used to
acquire, process, record or report data. All programs have limited access and
capabilities. All programs are password-protected or are protected by
electronic ID. Each employee is granted access only to those programs that
he or she uses, depending on his/her responsibilities and job description.
Each employee is provided with an ID with electronic information unique to
that individual. The ID must be read by the card reader before any employee
can input bar-coding data. Passwords are unique to the individual, and
cannot be shared. A programmer is given access to change the underlying
code, but may not access or modify any data entry. A reviewer may review
the data input, and may change entries only when a second reviewer concurs
with the modification. Analysts input data, and have an opportunity to check
data entries before permanently saving them. After the data has been saved,
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modifications may be made only with the authorization of the supervisor.
Validators may only review data and assign any validation codes necessary to
help interpret the data. Once the data have been reviewed, the technical
manager authorizes the data for release to the client. The technical manager
may not change data, but may alert the applicable supervisor and analyst of
any errors.
The laboratory uses spreadsheets to calculate final results from the raw data,
per the test methods. Before reporting any results derived from these
programs, the laboratory validates the underlying calculations per SOP
80_0047 (Computer Review & Validation).
After the spreadsheet is validated, the calculations are protected from
inadvertent manipulations by access limitation, as described above. If any
changes are made to the spreadsheet program, the laboratory revalidates the
entire system before reporting results.
Data from all electronic media are backed up and backed up copies are stored
as described in Section 16, to ensure that data are not lost.
22.5.2

Data Reduction
The analyst calculates final results from raw data, or appropriate computer
programs provide the results in a reportable format. The test methods provide
required concentration units, calculation formulas and any other information
required to obtain final analytical results. As a part of the management system, the
laboratory ensures that all manual calculations are checked by another individual
(when possible) at a rate of one per project of all calculations. In addition all data
transfers (data entry, transcribing raw or calculated data, etc.) will be similarly
spot-checked for checked for accuracy. If checked values are found to be incorrect,
the laboratory will recheck all entries. In addition, if the errors are attributed to one
individual, 100% of the work done by the individual will be checked until the work
is error-free.
The laboratory has a manual integration procedure, SOP 110_0016 (Manual
Integration Policy & Procedure) that must be followed when integrating peaks
during data reduction. This SOP is available to analysts in all departments where
manual integration may be necessary.
The laboratory will report numerical data to three significant figures unless required
to do otherwise by regulations.
All raw data must be retained electronically and it is maintained as described in
Section 16 – “Control of Records”.

22.5.3

Data Review Procedures
Data review procedures are located in Section 27.4 – “Data Review”.
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Section 23
CALIBRATION REQUIREMENTS
(TNI V1:M2 – Section 5.5; TNI V1:M4 - Section 1.7; ISO/IEC 17025/2005(E) Clause 5.5)
23.1

General Equipment Requirements
The laboratory provides all the necessary equipment required for the correct
performance of the scope of environmental testing performed by the laboratory.
All equipment and software used for testing and sampling are capable of achieving
the accuracy required for complying with the specifications of the environmental
test methods as specified in the laboratory SOPs.
Equipment is operated only by authorized and trained personnel (see Section 20 –
“Personnel”).
The laboratory has procedures for the use, maintenance, handling, transportation
and storage of equipment and they are readily available to laboratory personnel.
Manuals provided by the manufacturer of the equipment provide information on
use, maintenance, handling and storage of the equipment. The laboratory
maintains an inventory of equipment that includes additional information on
storage location. Table 23-5 (below) summarizes planned equipment maintenance.
These procedures ensure proper functioning of the equipment and prevent
contamination or deterioration.
All equipment is calibrated or verified before being placed in use to ensure that
laboratory specifications and relevant standard specifications are met, per SOP
110_0018 (Balance Calibration), 110_0005 (Volumetric Ware Calibration) and
110_0010 (Thermometer Calibration). Completed forms and related raw data are
kept in the laboratory department electronic files, except for SOP 110_0010 which
is maintained in the QA Department files.
Test equipment, including hardware and software, are safeguarded from
adjustments that would invalidate the test result measurements by limiting access
to the equipment (see Section 21-3 – “Building Security”) and using password
protection where possible (see Section 22-5 – “Control of Data”).
Equipment that has been subject to overloading, mishandling, that has given
suspect results, or shown to be defective or outside specifications is taken out of
service. The equipment is isolated to prevent its use or clearly labeled as being out
of service until it has been shown to function properly. If it is shown that previous
tests are affected, then procedures for nonconforming work are followed and
results are documented (see Section 12 – “Control of Nonconforming
Environmental Testing Work” and Section 14 – “Corrective Action”).
Should equipment be needed for a test that is outside of permanent control of the
laboratory, the lab ensures the equipment meets the requirements of this manual
by inspecting or otherwise testing prior to use.
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When using external calibration services, traceability of measurement shall be
assured by the use of calibration services from laboratories that can demonstrate
competence, measurement capability and traceability. The calibration certificates
issued by these laboratories shall contain:
1. The measurement results, including the conditions (e.g. Environmental)
under which the calibrations were made that have an influence on the
measurement results;
2. The measurement uncertainty and/or a statement of compliance with an
identified metrological specification (when a statement of compliance with a
specification is made omitting the measurement results and associated
uncertainties, the laboratory shall record those results and maintain them
for possible future reference);
3. When an instrument for calibration has been adjusted or repaired, the
calibration results before and after adjustment or repair, if available, shall
be reported;
4. A calibration certificate (or calibration label) shall not contain any
recommendation on the calibration interval except where this has been
agreed with the customer;
5. The calibration certificate shall relate only to quantities and the results of
functional tests. If a statement of compliance with a specification is made,
this shall identify which clauses of the specification are met or not met; this
requirement may be superseded by legal regulations;
6. When opinions and interpretations are included, the laboratory shall
document the basis upon which the opinions and interpretations have been
made. Opinions and interpretations shall be clearly marked as such in a
test report;
7. When a calibration has been subcontracted, the laboratory performing the
work shall issue the calibration certificate to the contracting laboratory.
Each item of equipment and software used for testing and significant to the results
is uniquely identified. Records of equipment and software are maintained in the
ESS Inventory (a limited access computer database), equipment validation records,
and maintenance records as well as various testing SOPs. This information includes
the following:
a) identity of the equipment and its software;
b) manufacturer’s name, type identification, serial number or other unique
identifier;
c) checks that equipment complies with specifications of applicable tests;
d) current location;
e) methods performed on the specific instrument;
f)

manufacturer’s instructions, if available, or a reference to their location;
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g) dates, results and copies of reports and certificates of all calibrations,
adjustments, acceptance criteria, and the due date of next calibration;
h) maintenance plan where appropriate, and maintenance carried out to date;
documentation on all routine and non-routine maintenance activities and
reference material verifications;
i)

any damage, malfunction, modification or repair to the equipment;

j)

date received and placed into service

k) condition when received (new, used, reconditioned)
l)
23.2

operational status

Support Equipment
Support Equipment includes, but is not limited to: balances, weights, ovens,
refrigerators, freezers, incubators, water baths, temperature measuring devices,
volumetric/non-volumetric dispensing devices, water purification system, radiation
monitors and thermal/pressure sample preparation devices.
All support equipment is maintained in proper working order. Electronic or hard
copy records are kept for all repair and maintenance activities, including service
calls, per SOP 40_0040 (Logbook Use and Control).
All raw data records are retained to document equipment performance. These
records include logbooks, data sheets, or equipment computer files.
Regular maintenance of support equipment, such as balances and fume hoods is
conducted at least annually. Fume hood air flow is checked at least monthly.
Maintenance on other support equipment, such as ovens, refrigerators, and
thermometers is conducted on an “as needed” basis.
Records of maintenance to support equipment are documented in Instrument
Maintenance Logs. Each piece of support equipment does not necessarily have its
own logbook but is documented. Maintenance logbooks may be shared with
equipment that is housed in the same laboratory area. See also Tables 23-2 below.

Table 23-2 Summary of Support Equipment Calibration And Maintenance
Instrument

Activity

Frequency

Documentation

Balance

1. Clean (check before use)
2. Check alignment
3. Service Contract

1. After use
2. Before use
3. Annually

Worksheet/log book
Post annual service date
on balance

ASTM Class 1
Weights

1. Only use for the
intended purpose
2. Use plastic forceps to
handle
3. Keep in case

Re-calibrate every
5 years

Certificate of Calibration
from ISO/IEC 17025
accredited calibration
laboratory
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Table 23-2 Summary of Support Equipment Calibration And Maintenance
Instrument

Activity

Frequency

Documentation

4. Re-calibrate

NIST Traceable
Thermometer

Accuracy determined by
established calibration
laboratory using NIST
traceable equipment and
procedures

At purchase and
then annually

Certificate of Calibration

Thermometers:
1. Glass and
electronic
2. Dial
thermometers
3. IR thermometer

Check at the temperature
used, against a reference
NIST certified thermometer

1. Annually for
glass
2. Quarterly for
electronic and
IR
thermometers

ID, Calibration factor
and date of calibration
on worksheet/log book

pH electrometers

Calibration:
1. pH buffer aliquots are
used only once
2. Buffers used for
calibration will bracket
the pH of the media,
reagent, or sample
tested

Before use

Log book

pH probe

Maintenance:
Per manufacturer’s
recommendations

As needed

Log book

Photometer

1. Keep cells clean
2. Service contract, Check
wavelength settings with
color standards

Annually

Certificate of Calibration
Post service date on
instrument

Automatic or digital
type pipettes

Calibrate for accuracy and
precision per SOP
110_0005

Weekly (or daily, if
convenient)

Log book

Refrigerators,
Freezers, and BOD
incubator.

1. Thermometers are
immersed in liquid.
2. The thermometers are
graduated in increments
of 1C or less

Temperatures are
recorded twice
each day in use

Worksheet/log book

DO electrometer

Calibrate as specified in
SOP

Before use

Log book

DO probe

Maintenance as specified
by manufacturer

As needed

Log book

Conductivity Meter

Maintenance as specified
by manufacturer

When more than
5% drift

Log book

Digital Min/Max
temp record for
weekend/holidays
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The water purification system and radiation monitoring devices are checked daily
prior to use, per SOPs 110_0003 (Water System Testing) and 10_0010 (Radiation
Monitor Operation).
23.2.2

Support Equipment Calibration
All support equipment (except for weights) is calibrated or verified at least annually
over the entire range of use using NIST traceable references where available. The
results obtained from the calibration of support equipment needs to meet
requirements found in Tables 23-3, or (1) the equipment is removed from service
until repaired, or (2) records are maintained of correction factors to correct all
measurements. If correction factors are used this information is clearly marked on
or near the equipment.
Support equipment such as balances, ovens, refrigerators, freezers, and water
baths are verified with a NIST traceable reference, if available, each day prior to
use, to ensure operation is within the expected range for the application for which
the equipment is to be used.
Volumetric dispensing devices are checked for accuracy per SOP 110_0005
(Volumetric Ware Calibration) to meet TNI & ISO 17025 Standards criteria. See
also Table 23-3 below.
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Table 23-3
Equipment
Balances

Calibration Verification Acceptance Criteria for Support Equipment
Type of Calibration/
Number of
Standards

Frequency

Acceptance
Limits

Corrective
Action

± 0.2% (TNI)
Top-loading
balance: ±2%
or
±0.02g,
whichever is
greater
Analytical
balance: ±0.1%
or ±0.5 mg,
whichever is
greater.

Clean, check
level, insure
lack of drafts,
and that unit is
warmed up,
recheck. If
fails, call
service

Accuracy determined
using A2LA-accredited
NIST weights, which
are verified every 5
years.
Minimum of 2 weights
bracketing the range
of interest.
Inspected and
adjusted annually by a
qualified service
person.

Daily accuracy
verification, prior
to use

Thermometer

Against NISTtraceable
thermometer [Using a
thermometer
traceable
to the SI through an
NMI]
[Performed at two
temperatures
that bracket the target
temperatures when
the spread exceeds
10°. Assume linearity
between the two
bracketing
temperatures]
[If only a single
temperature is
used, perform at the
temperature of use]

Liquid in glass:
Before first use
and annually

± 1.2C

Apply correction
factors or
replace
thermometer

Minimum-Maximum
Thermometers

Against NISTtraceable
thermometer [if only a
single temperature is
used, at the
temperature of use]

Electronic:
Before first use
and
quarterly

± 2.0C

Apply correction
factors or
replace
thermometer

Infrared
Temperature Guns

Against NISTtraceable
thermometer [if only a
single temperature is
used, at the
temperature of use]

Quarterly at
appropriate
temperature
range for
intended use

± 1.5C

Repair/replace

Annual service
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Table 23-3
Equipment
Volumetric
Dispensing Devices
(Eppendorf ®
pipette, automatic
dilutor or
dispensing devices)

Calibration Verification Acceptance Criteria for Support Equipment
Type of Calibration/
Number of
Standards
One delivery by
weight.

Frequency
Weekly (or daily,
if needed for
convenience)

Non-volumetric
labware
[Applicable only
when used for
measuring initial
sample volume
and final extract/
digestates
volume]

Glass microliter
syringe

± 1%
Per SOP
110_0005

Corrective
Action
Adjust/ Replace

Using DI water,
dispense into tared
vessel. Record weight
with device ID
number.
Bias: Mean
within ± 2% of
nominal volume
Precision: RSD
≤1% of nominal
volume (based
on 10 replicate
measurements)

Replace

Per SOP 110_0005

By lot before
first use or upon
evidence of
deterioration

Bias: Mean
within ±3% of
nominal volume
Precision: RSD
≤3% of nominal
volume (based
on 10 replicate
measurements)

Replace

Per SOP 110_0005

Upon receipt and
upon evidence
of deterioration

General
Certificate of
Bias &
Precision upon
receipt

Replace if
deterioration is
evident

Daily prior to
and after use

Within ±5% of
set temperature

Adjust

Class B: By lot
before first use.
Volumetric labware

Acceptance
Limits

Per SOP 110_0005

Drying oven
temperature check

Class A and B:
Upon evidence
of
deterioration

23.3

Analytical Equipment

23.3.1

Maintenance for Analytical Equipment
All equipment is properly maintained, inspected, and cleaned.
Maintenance of analytical instruments and other equipment may include regularly
scheduled preventive maintenance or maintenance on an as-needed basis. See
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Table 23-5 below. Instrument malfunction is documented in Maintenance logs,
which become part of the laboratory’s permanent records. A description of what
was done to repair the malfunction and proof of return to control are also
documented in the log. If repair was done by an outside source, invoice record is
filed and reference to it made in the maintenance log; indicate proof of return to
control by recording that a QC sample met criteria. Instruments and related
maintenance procedures (which may be routine) are documented per the test
SOPs.

Table 23-5 Analytical Equipment Maintenance
Instrument

Procedure

Frequency

AA
(Graphite Furnace )

Clean lens and furnace head
Replace windows
Clean atomizer cell/furnace hood
Nebulizer cleaned/dried
Clean filters
Change graphite tube/platform
Empty waste container
Check sample introduction probe

Daily
As required
Daily
Weekly or as required
Weekly
As required
Daily
Daily

Mercury Analyzer

Check tubing for wear
Fill rinse tank with 3% HCl
Fill reductant bottle with Stannous Chloride

Daily
Daily
Daily

ICP

Check pump tubing
Check liquid argon supply
Check fluid level in waste container
Check filters
Clean or replace filters
Check torch
Check sample spray chamber for debris
Clean and align nebulizer
Replace pump tubing

Daily
Daily
Daily
Weekly
As required
Daily
As required
As required
Daily

ICPMS1

Replace tubing
TUNE
Clean cones

Daily
Daily
As required

ICPMS2

Replace tubing
Check torch alignment
TUNE
Clean cones

Daily
Daily
Daily
As required

UV-Vis
Spectrophotometer

Clean ambient flow cell
Precision check/alignment of flow cell
Wavelength verification check

As required
As required
Annually (daily auto-check)

Auto Analyzers

Clean sampler
Check all tubing
Oil rollers/chains/side rails
Clean optics and cells

As
As
As
As
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Table 23-5 Analytical Equipment Maintenance
Instrument

Procedure

Frequency

Hewlett Packard
GC/MS

Pump oil-level check
Pump oil changing
Analyzer bake-out
Analyzer cleaning
Resolution adjustment

Monthly
Annually or as required
As required
As required
As required

Gas Chromatograph

Compare standard response to previous day
or since last initial calibration
Check carrier gas flow rate in column

Daily

Check temp. of detector, inlet, column oven
Septum replacement
Glass wool replacement
Check system for gas leaks with SNOOP
Check for loose/fray wires and insulation
Bake injector/column
Change/remove sections of guard column
Replace connectors/liners
Change/replace column(s)

Daily via use of known
compound retention
Daily
As required
As required
Each cylinder change as req’d

Monthly
As required
As required
As required
As required

Electron Capture
Detector (ECD)

Detector wipe test (Ni-63)
Detector cleaning

Semi-annually
As required

Flame Ionization
Detector (FID)

Detector cleaning

As required

Hall 700A Detector
Hall 1000 Detector

Electrolyte change
Reactor tube/teflon connecting tube change
Clean detector cell

As required by noise
As required
As required

Photoionization
Detector (PID)

Change O-rings
Clean lamp window

As required
As required

HPLC

Change guard columns
Change lamps
Change pump seals
Replace tubing
Change fuses in power supply
Filter all samples and eluents (auto-filtered)
Change autosampler rotor/stator

As required
As required
As required
As required
As required
Daily
As required

Computers/Printers

Keyboard cleaning (air)
Printer nozzle/head cleaning
Platen cleaning

As required
As required
As required

Balances

Class "1” or “3" traceable weight check
Clean pan and check if level
External service

Daily, when used
Daily
Annually

Conductivity Meter

0.01 M KCl calibration
Conductivity cell cleaning

As required
As required

Turbidimeter

Check light bulb

Daily, when used
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Table 23-5 Analytical Equipment Maintenance
Instrument

Procedure

Frequency

Service by qualified technician

Annual

Deionized/Distilled
Water

Check conductivity
System cleaning
Replace cartridge & large mixed bed resins

Daily
As required
As required

Drying Ovens

Temperature monitoring
Temperature adjustments

Daily
As required

Refrigerator/Freezer

Temperature monitoring
Temperature adjustment
Defrosting/cleaning

Daily
As required
As required

Vacuum Pumps/
Air Compressor

Drained
Belts checked
Lubricated

Weekly
Monthly
Semi-annually

pH/Specific Ion
Meter

Calibration/check slope
Clean electrode

Daily
As required

BOD Incubator

Temperature monitoring

Daily

Centrifuge

Check brushes and bearings

Every 6 months or as needed

Water Baths

Temperature monitoring
Water replaced

Daily when used
As needed

Other

Per SOP

Per SOP

23.3.2

Instrument Calibration
Information on instrument calibration can be found in Appendix F (Chemistry)
Initial instrument calibration and continuing instrument calibration verification are
an important part of ensuring data of known and documented quality. If more
stringent calibration requirements are included in a mandated method or by
regulation, those calibration requirements override any requirements outlined here
or in laboratory SOPs (although SOPs should reflect method stipulations).
Generally, procedures and criteria regarding instrument calibrations are provided in
test methods.
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Section 24
MEASUREMENT TRACEABILITY
(TNI V1:M2 – Section 5.6; ISO/IEC 17025/2005(E) - Clause 5.6)
Measurement quality assurance comes in part from traceability of standards to certified
materials.
All equipment used affecting the quality of test results is calibrated prior to being put into
service and on a continuing basis. These calibrations are traceable to national standards of
measurement where available. When using external calibration services, traceability of
measurement shall be assured by the use of calibration services from organizations that can
demonstrate competence, measurement capability and traceability to the International
System of Units (see Section 23 – “Calibration Requirements”).
If traceability of measurements to SI units is not possible or not relevant, evidence for
correlation of results through interlaboratory comparisons, proficiency testing, or
independent analysis is provided.
24.1

Reference Standards
Reference standards are standards of the highest quality available at a given
location, from which measurements are derived. Reference standards shall be
calibrated before and after any adjustment.
The laboratory uses ASTM Class 1 or 3 weights for daily checks and the lab sends
out their ASTM Class 1 weights for a calibration check every five years. It has been
established historically (no change between indicated periodic calibrations) that
their performance as reference standards has not been invalidated by daily use.
Reference standards, such as ASTM Class 1 or 3 weights, are calibrated by an
entity that can provide traceability to national or international standards. The
following reference standards are sent out to be calibrated to a national standard
as indicated in Section 23 – “Calibration Requirements”




24.2

Class 1 weights
Class 3 weights
NIST traceable reference thermometers

Reference Materials
Reference materials are substances that have concentrations that are sufficiently
well established to be used for calibration or as a frame of reference.
Reference materials, where commercially available, are traceable to SI/ national
standards of measurement, or to Certified Reference Materials, usually by a
Certificate of Analysis.
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Purchased reference materials require a Certificate of Analysis meeting ISO Guide
34 requirements, where available. If a reference material cannot be purchased with
a valid Certificate of Analysis, it is verified by analysis and comparison to a certified
reference material and/or demonstration of capability for characterization. Records
for standards, reagents, and reference materials shall include lot numbers.
Documentation for reagents and solvents shall be checked to ensure that the
stated purity will meet the intended use, and the supporting records of the checks
shall be filed electronically.
Internal reference materials, such as working standards or intermediate stock
solutions, are checked as far as is technically and economically practical, in
accordance with SOPs 20_0001 (Standards Tracking – VOA Dept.), 30_0003
(Standards Tracking – Metals Dept.), 40_0039 (Reagent & Standards Tracking –
Wet Chem. Dept.), 50_0006 (Reagent & Standards Tracking – Org. Prep. Dept.),
60_0001 (Reagent & Standards Tracking – SVOA Dept.), 80_0013 (Reagent
Review and Tracking) and 110_0003 (Deionized Water System Testing)
Additional working standards such as internal thermometers, etc. are checked
using the frequency summarized in Table 23-3 in Section 23 – “Calibration
Requirements” or in the test SOPs.
24.3

Transport and Storage of Reference Standards and Materials
The laboratory handles and transports reference standards and materials in a
manner that protects the integrity of the materials. Reference standard and
material integrity is protected by separation from incompatible materials and/or
minimizing exposure to degrading environments or materials.
Reference standards and materials are stored according to manufacturer’s
recommendations, method SOP requirements and separately from samples,
extracts and digestates, per SOPs listed above.

24.4

Labeling of Reference Standards, Reagents, and Reference Materials
The laboratory has procedures for purchase, receipt and storage of standards,
reagents and reference materials. Purchase procedures are described in Section 9 –
“Purchasing Services and Supplies”.
Reagent quality is verified per SOPs listed above. The quality of water sources is
monitored and documented per SOP 110_0003 and shall meet method specified
requirements.

24.4.1

Stock Standards, Reagents, Reference Materials and Media
Records for all standards, reagents, reference materials, and media include:
-

the manufacturer/vendor name (or traceability to purchased stocks or neat
compounds)
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-

the manufacturer’s Certificate of Analysis or purity (if supplied)
the date of receipt
recommended storage conditions

If the original container does not have an expiration date provided by the
manufacturer or vendor it is not required to be labeled with an expiration date. If
an expiration date is provided, it must be labeled with the expiration date.
In methods where the purity of reagents is not specified, analytical reagent grade
is used. If the purity is specified, that is the minimum acceptable grade. Purity is
verified and documented according to Section 9 – “Purchasing Services and
Supplies”.
24.4.2

Prepared Standards, Reagents, Reference Materials and Media
Records for standards, reagents, reference materials, and media preparation
include:
-

traceability to purchased stock or neat compounds
reference to the method of preparation
date of preparation
an expiration date after which the material shall not be used
preparer’s initials (if prepared)

Refer to SOPs listed above.
All containers of prepared standards, reagents, or materials are labeled with a
unique ID and an expiration date per SOPs listed above. The expiration date of the
prepared standard shall not exceed the expiration date of the primary standard.
Prepared reagents are verified to meet the requirements of the test method per
SOPs listed above. Verification can usually be achieved through the use of
laboratory control standards.

Property of ESS LABORATORY

Page 74 of 123

Section 25 – Rev 17
Effective: 3/1/2019
Page 25-1 of 25-2

Quality Manual

Section 25
COLLECTION OF SAMPLES
(TNI V1:M2 – Section 5.7; ISO/IEC 17025/2005(E) - Clause 5.7)
When ESS Laboratory is not required to provide sampling services, the laboratory’s
responsibility in the sample collection process lies in supplying the sampler with the
necessary coolers, reagent water, sample containers, preservatives, sample labels, custody
seals, COC forms and packing materials required to properly preserve, pack, and ship
samples to the laboratory.
When ESS Laboratory provides sampling and courier services, these procedures are
described in the following SOPs:
10_0006
10_0007
10_0011
10_0012
10_0013
10_0016
10_0017
10_0021
10_0022

PCB Wipe Field Sampling Procedure
Industrial Wastewater Sampling
ISCO Maintenance
Field Soil Sampling
Groundwater Well Sampling
Field pH Testing
Sample Courier Service
Drinking Water Sample Collection
General Field Wipe Sampling Procedure

These SOPs include procedures for recording relevant data and operations relating to
sampling that form part of the testing that is undertaken. These records include the
sampling procedure used, the identification of the sampler, environmental conditions (if
relevant) and diagrams or other equivalent means to identify the sampling location as
necessary and, if appropriate, the statistics upon which the sampling procedures are based.
These SOPs are available for use by the sampler at the location where sampling is
undertaken.
Where the customer requires deviations, additions or exclusions from the documented
sampling procedure, these shall be recorded in detail with the appropriate sampling data
and shall be included in all documents containing test results, and shall be communicated to
the appropriate personnel.
25.1

Sampling Containers
The laboratory offers clean sampling containers for use by clients. These
containers, which may or may not contain preservative, are frequently purchased
as such. Lots of pre-cleaned containers are only obtained from vendors who can
supply certificates of compliance to USEPA OSWER directive #9240.0-05A
(Specs/Guidance for Contaminant-free Sample Containers). In the event that ESS
has to purchase containers without certificates of compliance, these containers are
lot-checked for contamination and the check results are tracked per SOP 80_0013
(Supplies Tracking).

25.1.1

Preparing Container Orders
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Containers (containing any required preservatives) are provided to the client upon
request per SOP 10_0017 (Courier Service). Bottle orders are made by telephone,
e-mail or via the ESS Lab website; in all cases a bottle order request form is
completed per SOP 10_0017.
25.1.2

Sampling Containers, Preservation Requirements, Holding Times
Sampling container, preservation and holding time requirements can be found in
SOP 10_0001, Attachment A, which is also available to clients on the ESS website
as a pdf document.
If preservation or holding time requirements are not met, the procedures in
Section 12 – “Control of Nonconforming Environmental Testing Work” are followed.

25.2

Sampling Plan
The laboratory uses sampling plans provided by clients or prepared in consultation
with the client. The plan must include any factors that must be controlled to ensure
the validity of the test. Sampling plans and written sampling procedures are used
for sampling substances, materials or products for testing. The plan and
procedures are made available at the sampling location.
The laboratory’s procedures for dealing with nonconformances are used when the
client requests any deviations from the sampling plan or sampling procedures. The
requests are documented and included in the final test report.

25.3

Sampling Records
The following relevant sampling data are recorded: sampling procedure used, the
date and time of sampling, the identification of the sampler, environmental
conditions (if relevant), the sampling location, and any other pertinent information
which may be necessary to protect the integrity of the test or calibration item, and
to protect the interests of the laboratory and the customer.
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Section 26
HANDLING SAMPLES AND TEST ITEMS
(TNI V1:M2 – Section 5.8 and Section 1.7 of Technical Modules TNI V1:M4;
ISO/IEC 17025/2005(E)-Clause 5.8)
26.1

Sample Receipt
When samples are received at the laboratory, chain-of-custody is reviewed,
condition is documented, samples (and bottles/vials) are given unique identifiers,
and they are logged into the sample tracking system, in accordance with SOPs
10_0001 (Sample Receiving), 70_0006 (Bar Coding) and 70_0008 (Sample Login).

26.1.1

Chain of Custody
The chain of custody or sample submission sheets from the field are reviewed. This
documentation is completed in the field and provides a written record of the
handling of the samples from the time of collection until they are received at the
laboratory. Section 25 – “Collection of Samples” outlines what information is
needed on this record. The chain of custody form also provides information on
what type of testing is being requested and can act as an order for laboratory
services in the absence of a formal contract. A typical chain of custody form can be
found in Figure 26-1 below and in SOP 10_0001. Chain of custody and any
additional records (which may include special instructions, reporting limit
requirements etc.) received at the time of sample submission are maintained by
the laboratory. These are scanned by the sample receiver, filed as PDFs in an
appropriate network directory and are available for use by analysts should testing
need to begin before work has been formally logged into the LIMS. These scanned
chains are also available for use in subcontracted record keeping.
26.1.1.1

Legal Chain of Custody
The laboratory has procedures (see above) for legal chain of custody
services. If samples are noted as being used for legal/evidentiary
purposes, the chain of custody followed by the laboratory ensures that
pertinent regulatory requirements are met.
The legal COC protocol records shall establish an intact, continuous
record of the physical possession, storage and disposal of used sample
containers, collected samples, sample aliquots, and sample extracts or
digestates, collectively referred to below as “samples”. The COC records
shall account for all time periods associated with the samples. For ease
of discussion, the above-mentioned items shall be referred to as
samples:
a) A sample is in someone’s custody if:
i)
ii)

It is in one’s actual physical possession;
It is in one’s view, after being in one’s physical possession;
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iii)
iv)

It has been in one’s physical possession and then locked or
sealed so that no one can tamper with it; and/or
It is kept in a secure area, restricted to authorized personnel
only.

b) The COC records shall identify all individuals who physically handled
individual samples. Proof of custody is accomplished via the
laboratory’s bar-coding and LIMS.
c) Should it become necessary to subcontract any testing to an off-site
facility (refer to Section 8), custody must continue to be maintained.
d) Normal practice is for a laboratory courier to deliver sampling
containers in accordance with SOP 10_0017 (Sample Courier
Service).
26.2

Sample Acceptance
Procedures for opening shipping containers and examining samples are provided in
SOP 10_0001 (Sample Receiving).
When samples are received outside of normal business hours, the second shift
sample receiver takes care of all samples that still need to be received; bar coding
samples, scanning the COCs as PDFs, logging COCs into the LIMS (except where
projects need to be set up) and placing the bar coded samples onto carts (in order)
to be 2nd level reviewed by the end of the second shift. If necessary, the carts with
non-volatile samples are stored in a “Walk-in” refrigerator and samples for volatiles
analysis are stored in their appropriate fridges/freezers.
The laboratory has a sample acceptance policy that is followed by sample collection
personnel and is posted in the sample receiving area and on the company website.
It emphasizes the need for use of water-resistant ink, providing proper
documentation (to include sample ID, location, date and time of collection,
collector’s name, preservation type, sample type and any special remarks about
the sample), labeling of sample containers to include a unique sample ID, use of
appropriate containers, adherence to holding times, and sample volume
requirements. ESS has strict policies in effect that limit the acceptance of
hazardous chemical samples without an accompanying Safety Data Sheet (SDS).
No radioactive samples are accepted. In addition the laboratory has
nonconformance/corrective action procedures to handle samples that don’t meet
the requirements above or show signs of damage, contamination or inadequate
preservation. Data will be appropriately narrated where samples are reported that
do not meet sample acceptance requirements.
The laboratory checks samples for the conditions above per SOP 10_0001, where
appropriate, to evaluate sample acceptance. Criteria regarding preservation,
holding time and sample volume requirements can be found in SOP 10_0001,
Attachment A. If these conditions are not met, the client is contacted by the
project manager prior to any further processing, then 1) the sample is rejected as
agreed with the client, 2) the decision to proceed is documented and agreed upon
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with the client, 3) the condition is noted on the Chain of Custody form and/or lab
receipt documents, and 4) the data are qualified in the report.
26.2.1

Preservation Checks
The following preservation checks are performed and documented upon receipt:
26.2.1.1

Thermal preservation:
a) For temperature preservation of samples at 4°C, the acceptable
range is from just above freezing to ≤6°C. Samples which need to be
kept frozen are stored at ≤-10°C.
b) Samples that are delivered to the lab the same day as they are
collected are likely not to have reached a fully chilled temperature.
This is acceptable if the samples are received on ice and the chilling
process has begun.
c) Record on the receipt form if ice is present and the temperature.

26.2.1.2

Chlorine checks:
d) Laboratories that receive samples from potable water supplies
(including source water) that have a demonstrated history of
acceptable preservation may check a sample from each client at a
frequency of once per month if:
i)

the laboratory can show that the received sample containers are
from their laboratory;

ii) sufficient sodium thiosulfate was in each container before sample
collection to neutralize at minimum 5 mg/l of chlorine for drinking
water and 15 mg/l of chlorine for wastewater samples;
iii) one container from each batch of laboratory prepared containers
or lot of purchased ready-to-use containers is checked to ensure
efficacy of the sodium thiosulfate to 5 mg/l chlorine or 15 mg/l
chlorine as appropriate and the check is documented;
iv) chlorine residual is checked in the field and actual concentration
is documented with sample submission.
26.2.1.3

Chemical Preservation:
e)

Chemical preservation should be checked at the time of sample
receipt unless it is not technically acceptable to do so (e.g., VOC
analyses; samples received after hours when sample receiver might
be working alone) and this requirement will normally be followed.
When other programs (e.g. TNI, MCP, RCP) permit, then procedures
for checking sample preservation using readily available techniques
(such as pH or chlorine) at the time of sample preparation or
analysis, shall be implemented. Chemical preservation of samples
for volatile organic compound analysis may be checked after
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analysis. The sample receiving procedure is detailed in SOP
10_0001.
If any of the following conditions exist, chemical preservation must
be rechecked in the laboratory:

i) Continued preservation of the sample is in question (e.g., the
sample may not be compatible with the preservation); or

ii) Deterioration of the preservation is suspected.
26.2.2

Rush/Short Hold Time Samples
The laboratory ensures that the appropriate laboratory personnel are notified when
samples are received with a quick turn-around time request, short hold times, or a
short amount of hold time is remaining, per SOPs 10_0001 and 10_0002.

26.2.3

Radioactive Samples
The laboratory does not accept radioactive samples. The laboratory routinely tests
samples for radioactivity per SOP 10_0001. Samples found to be radioactive
samples will be isolated and arrangements made to return them to sender.

26.2.4

Non-routine Samples
Samples that require non-routine or additional sample preparation steps are
accepted by pre-arrangement with the client.

26.2.5

On-Hold Samples
Samples may be stored in the Sample Receiving area refrigerator, pending client’s
instructions on when and how to proceed with testing.

26.3

Sample Identification
Samples, including subsamples, extracts and digestates, are uniquely identified in
a permanent chronological record in the LIMS, per the aforementioned SOPs, to
prevent mix-up and to document receipt of all sample containers.
Samples are assigned sequential numbers that reference more detailed information
kept in the Project Number Login, per SOP 10_0001.
The following information is included in this log:







Client or project name
Container type
Unique laboratory identification number
Signature or initials of person making the entries
Subcontracting information
Turn Around Time
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In addition, the following information is maintained and linked to the log-in record:






Date and time of sampling linked to the date and time of laboratory receipt.
Unique field identification number linked to the laboratory sample ID.
Analyses requested (including applicable approved method numbers) linked to
the laboratory sample ID, per COC.
Cooler receipt information.
Comments regarding rejection (if any).

All documentation received regarding the sample, such as memos or chain of
custody, are scanned into an electronic project folder for permanent retention.
26.4

Sample Aliquots / Subsampling
In order for analysis results to be representative of the sample collected in the
field, the laboratory has subsampling procedures. See SOP 10_0001 Attachment G.

26.5

Sample Storage
Storage conditions are monitored for any required criteria, verified, and the
verification recorded in logbooks.
Samples that require thermal preservation are stored under refrigeration that is
±2°C of the specified preservation temperature unless regulatory or method
specific criteria require something different. For samples with a specified storage
temperature of 4°C, storage at a temperature above the freezing point of water to
≤6°C is acceptable.
Samples are held secure, as required. Samples are accessible only to laboratory
personnel.
Samples are stored apart from standards, reagents, food or potentially
contaminating sources and such, so that cross-contamination is
minimized/eliminated. All portions of samples, including extracts, digestates,
leachates, or any product of the sample is maintained according to the required
conditions.
Samples with potentially high levels of volatile organics, cyanide or restricted
(foreign) soil are stored in refrigerators/freezers designated for these purposes.
Refrigerator blanks are stored with samples in volatile sample refrigerators, and
are analyzed weekly to check for possible cross-contamination.

26.6

Sample Disposal
Samples are retained a minimum of 30 days after completion of testing unless
other arrangements have been made with the client; samples are then disposed of
appropriately or returned to client (if requested).
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Samples are disposed of according to Federal, State and local regulations.
Procedures are described in SOP 10_0002 (Sample Storage) and 90_0002
(Hazardous Waste Contingency), for the disposal of samples, digestates, leachates,
and extracts.
26.7

Sample Transport
Samples that are transported under the responsibility of the laboratory, where
necessary, are done so safely and according to storage conditions. This includes
moving bottles within the laboratory. Specific safety operations are addressed
outside of this document.
Sample shipping procedures are described in SOP 10_0017 (Courier Service).
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Figure 26-1

Example Chain of Custody
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ESS Laboratory

CHAIN OF CUSTODY

Division of Thielsch Engineering, Inc.
185 Frances Avenue, Cranston RI 02910
Tel. (401) 461-7181 Fax (401) 461-4486
www.esslaboratory.com
Company Name

Turn Time
5-Day
Rush
Regulatory State
Is this project for any of the following?:
CT RCP
RGP
MA MCP
0
Project Name
Project #

State

Telephone Number

FAX Number

Container Type:

Collection
Time

Preservation Code:

AG-Amber Glass

2-2.5 gal

1-Non Preserved

2-HCl

3-250 mL
3-H2SO4

PO #

Zip Code

B-BOD Bottle

4-300 mL

4-HNO3

Limit Checker
###

### Excel
Standard

###
Other (Please Specify →)

Email Address

Sample Matrix

Sample Type

AC-Air Cassette

Container Volume: 1-100 mL

Electonic
Deliverables

Address

City

Collection
Date

Reporting
Limits

Analysis

Contact Person

ESS Lab
ID

ESS Lab #

5-NaOH

Sample ID

C-Cubitainer

5-500 mL
6-Methanol

6-1L

G - Glass

7-VOA

7-Na2S2O3

O-Other

8-2 oz

8-ZnAce, NaOH

P-Poly

9-4 oz

S-Sterile

10-8 oz

9-NH4Cl

10-DI H2O

V-Vial

11-Other*
11-Other*

Number of Containers per Sample:

Laboratory Use Only
Cooler Present:

Sampled by :
Comments:

Please specify "Other" preservative and containers types in this space

Seals Intact:
Cooler Temperature:

°C

Relinquished by: (Signature, Date & Time)

Received By: (Signature, Date & Time)

Relinquished By: (Signature, Date & Time)

Received By: (Signature, Date & Time)

Relinquished by: (Signature, Date & Time)

Received By: (Signature, Date & Time)

Relinquished By: (Signature, Date & Time)

Received By: (Signature, Date & Time)
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Figure 26-2

Sample Acceptance Policy
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ESS Laboratory Sample Acceptance Policy
The following criteria are used by ESS Laboratory to define its sample acceptance policy
for regulatory samples:
ESS Laboratory is an environmental analytical laboratory and as such is prepared to
handle environmental samples. These include soils, sediments, ground waters, surface
waters, and drinking waters. All other samples require notification prior to sending to the
laboratory. ESS Laboratory will make provisions to accept caulk, oil, tissue, concrete
and other types of matrices. ESS Laboratory will not receive radioactive samples,
untreated sewage, samples containing body fluids, or acutely hazardous materials. If
client is sending any type of chemical, it must be accompanied by a material safety data
sheet.
Samples should be received in coolers on ice and clearly labeled. Tissue samples must be
shipped and stored frozen at less than -10°C.
Samples must be received with paperwork (Chain of Custody – available in .pdf or .xls
formats) detailing name of sample, date collected, time collected, number of bottles, and
analyses required. Chain of Custody (COC) should also include client contact
information and any special handling requirements. All samples must be relinquished to
the laboratory and received by the laboratory and this information must be documented
clearly and legibly on the COC in indelible ink.
Samples should be taken in appropriate containers with appropriate preservation. Refer to
the ESS Guide to Sample Handling and Preparation table. Bottles will be furnished upon
request.
Upon arrival at the laboratory, ESS will take the temperature of the cooler and record it
on the COC and the cooler receipt form. The sample receiver will ensure that the
samples are not radioactive and are in good condition (no leaks, air bubbles, broken caps,
etc). Samples will be lined up and compared to chain of custody. The COC is signed,
formally indicating receipt.
Samples will be assigned a unique barcode ID. A cooler receipt form will be generated
and reviewed by the Customer Services Department. All deviations such as temperature,
inadequate preservation, insufficient volumes and hold time issues will be recorded. The
client will be notified and required to address all deviations before work is initiated on
the samples. If the laboratory is required to preserve unpreserved samples, a notation will
be made on the cooler receipt form. If the preservation is outside of regulations, the
report will contain a statement recording this issue. All deviations outside of regulatory
controls will be qualified in the report narrative.

Sample Acceptance Policy - 1-2018.doc
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Section 27
QUALITY ASSURANCE FOR ENVIRONMENTAL TESTING (TNI V1:M1, V1:M2 Section 5.9, V1:M4 - Section 1.7; ISO/IEC 17025/ 2005(E)-Clause 5.9)
ESS Laboratory has procedures for monitoring the validity of the testing it performs. The
qualities of test results are recorded in such a way that trends are detectable, and where
practicable, are statistically evaluated. To evaluate the quality of test results, the laboratory uses
certified reference materials, control charting, replicate or confirmational analyses, retesting
of retained sample(s) (which may be at a dilution) and correlation of results for different
characteristics of a sample.
In addition to procedures for calibration (Section 23 & Appendix F), the laboratory monitors
quality control measurements such as blanks, laboratory control samples or blank spikes
(LCS/BS), matrix spikes (MS), duplicates, surrogates and internal standards to assess
precision and accuracy. Proficiency Testing samples are also analyzed to assess laboratory
performance.
Quality control data are analyzed and, when found to be outside pre-defined criteria, action is
taken to correct the problem and to prevent incorrect results from being reported. Data
associated with quality control data outside of criteria and still deemed reportable will be
qualified so the end user of the data may make a determination of the usability of the data see Section 28 – “Reporting of Results”.
27.1

Essential Quality Control Procedures
The quality control procedures specified in test methods are followed by laboratory
personnel. The most stringent of control procedures is used in cases where multiple
controls are offered. If it is not clear which are the most stringent, those mandated
by test method or regulation are followed.
Acceptance criteria are commonly defined in the QC sections of the test method
SOPs. For test methods that do not provide acceptance criteria for an essential
quality control element or where no regulatory criteria exist, acceptance criteria are
developed per SOP 110_0014 (Control Charts). In some instances, the client may
set criteria. In any event, acceptance criteria are entered in the Element LIMS
under the pertinent test code.
Written procedures to monitor routine quality controls including acceptance criteria
are located in the test method SOPs, except where noted, and include such
procedures as:


Use of laboratory control samples and blanks to serve as positive and negative
controls for chemistry methods.



Use of laboratory control samples to monitor test variability of laboratory
results;
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27.2



Use of calibrations, continuing calibrations, certified reference materials and/or
PT samples to monitor accuracy of the test method;



Measures to monitor test method capability, such as limit of detection, limit of
quantitation, and/or range of test applicability, such as linearity;



Use of regression analysis, internal/external standards, or statistical analysis to
reduce raw data to final results;



Use of reagents and standards of appropriate quality and use of second source
materials as appropriate;



Procedures to ensure the selectivity of the test method for its intended use; &



Measures to assure constant and consistent test conditions, such as
temperature, humidity, rotation speed, etc., when required by test method.

Internal Quality Control Practices
Analytical data generated with QC samples that fall within all prescribed acceptance
limits indicate the test method is deemed to be in control.
QC samples that fall outside QC limits indicate the test method are deemed to be
out of control (nonconforming) and that corrective action is required and/or that
the data are qualified (see Section 12 – “Control of Nonconforming Environmental
Testing Work” and Section 14 - “Corrective Actions”).
Detailed QC procedures and QC limits are included in test method standard
operating procedures (SOPs), or where unspecified in the SOPs, are detailed in email directives pending formal addition to SOPs.
All QC measures are assessed and evaluated on an on-going basis, so that trends
are detected and prompt corrective action may be scheduled, if needed.

27.2.1

General Controls
The following general controls are used:
27.2.1.1

Positive and Negative Controls such as:
a) Blanks (negative)
b) Laboratory control sample (positive)

27.2.1.2

Selectivity is assured through:
a) Absolute and relative retention times in chromatographic analyses
(referenced in sops);
b) GC/MS (full scan or SIM) or two-column (dissimilar stationary
phases) confirmation if composition of samples is not well
characterized, as is the case when using non-specific detectors;
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c) Use of acceptance criteria for mass-spectral tuning (found in test
method SOPs); and
d) Use of the correct method according to its scope, assessed during
method validation.
27.2.1.3

Consistency, Variability, Repeatability, and Accuracy are assured
through:
a) Proper installation and operation of instruments according to
manufacturer’s recommendations or according to the processes used
during method validation;
b) Monitoring and controlling environmental conditions (temperature,
access, proximity to potential contaminants);
c) Selection and use of reagents and standards of appropriate quality
(referenced in SOPs); and
d) Cleaning glassware appropriate to the level required by the analysis
as demonstrated with method blanks, per glassware cleaning SOPs
30_0001 (metals) and 50_0001 (organic prep).
e) following sops and documenting any deviation, assessing for impact,
and treating data appropriately;
f) Testing to define the variability and/or repeatability of the laboratory
results, such as via replicates;
g) Use of measures to assure the accuracy of the test method, including
calibration and/or continuing calibrations (detailed in Appendix F),
use of certified reference materials, proficiency test samples, or
other measures.

27.2.1.4

Test Method Capability (also see Section 22 – “Environmental Methods
and Method Validation”) is assured through:
a) Establishment of the limit of detection, where appropriate;
b) Establishment of the limit of quantitation or reporting level; and/or
c) Establishment of the range of applicability such as linearity.

27.2.1.5

Data reduction is assured to be accurate by:
a) Selection of appropriate formulae to reduce raw data to final results
such as regression;
b) Following specific procedures for data reduction such as manual
integration procedures; and
c) Periodic review of data reduction processes to assure applicability;

27.2.1.6

Sample Specific controls are used to evaluate the effect of sample
matrix on the performance of the selected analytical method (not a
measure of laboratory performance):
Examples:
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27.2.1.7

27.2.2

Matrix Spike and Matrix Spike Duplicate (MS/MSD)
Surrogate Spikes
Sample Duplicates

Tables summarizing the required elements of a quality control system
(data quality objectives) by various regulatory bodies may be found in
the pertinent test SOPs.

Specific Controls
27.2.2.1

Method Blanks
Method blanks are processed along with and under the same conditions
as the associated samples to include all steps in the method. A method
blank must be analyzed at a minimum of one per preparation batch.
When no separate preparation method is used the batch is defined as
the environmental samples that are analyzed with the same method and
personnel, using the same lots of reagents, not to exceed the analysis of
twenty environmental samples, not including method blanks, LCS, BS,
matrix spikes and matrix duplicates. The matrix of the method blank
must be similar to the associated samples and be free from any analytes
of interest. Method blanks are not required for some analyses such as
pH, conductivity, flashpoint, temperature.
Contaminated blanks are identified according to the acceptance limits in
the test method SOPs or laboratory documentation.
The laboratory identifies a blank as contaminated when analyte results
are greater than the reporting limit and greater than 1/10th the amount
measured in any associated sample, or 1/10th the regulatory limit,
whichever is greater; or where the contaminant affects the sample
results, per test method requirements or client data quality objectives.
When a blank is determined to be contaminated, the cause must be
investigated and measures taken to minimize or eliminate the problem.
Data that are unaffected by the blank contamination (non-detects or
other analytes) are reported unqualified.
Sample data that are suspect due to the presence of a contaminated
blank are reanalyzed, qualified, or voided.

27.2.2.2

Laboratory Control Samples (Blank Spikes)
Laboratory Control Samples (LCS; BS) are prepared from analyte free
water or other clean matrix, and spiked with verified and known
amounts of analytes for the purpose of establishing precision or bias
measurements.
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The matrix spike (Section 27.2.2.3 below) may be used in place of this
control as long as the acceptance criteria are as stringent as for the LCS.
Alternatively, the LCS may consist of a media containing known and
verified concentrations of analytes or as Certified Reference Material
(CRM). All analyte concentrations shall be within the calibration range of
the methods. The following shall be used in choosing components for the
spike mixtures:
The components to be spiked shall be as specified by the mandated
method or regulation or as requested by the client. In the absence of
specified spiking components, the laboratory shall spike per the
following:
a) for those components that interfere with an accurate assessment,
such as spiking simultaneously with technical chlordane, toxaphene
and PCBs, the spike shall be chosen that represents the chemistries
and elution patterns of the components to be reported; and
b) for those methods that have extremely long lists of analytes, a
representative number may be chosen. The analytes selected shall
be representative of all analytes reported.
The following criteria shall be used for determining the minimum
number of analytes to be spiked. However, the laboratory shall insure
that all targeted components are included in the spike mixture over a
two (2) year period:
Laboratory control samples are analyzed at a frequency mandated by
method, regulation, or client request, whichever is more stringent. The
standard frequency of LCS preparation and analysis is at least one per
analytical batch or as otherwise stated in a laboratory SOP. Exceptions
would be for those analytes where no spiking solution is available, such
as pH, color, odor, temperature. When no separate preparation method
is used, the batch is defined as the environmental samples that are
analyzed with the same method and personnel, using the same lots of
reagents, not to exceed the analysis of twenty environmental samples,
not including method blanks, LCS, matrix spikes and matrix duplicates.
The analytes to be spiked in the LCS are specified in the test method
SOP. In some cases a client may specify a list of analytes for spiking and
the request is handled using the laboratory’s nonconformance
procedures.
The results of laboratory control samples (LCS) are calculated in percent
recovery or other appropriate statistical technique that allows
comparison to established acceptance criteria. The laboratory documents
the calculation in the pertinent test method SOP.
The individual LCS is compared to the acceptance criteria as published in
the mandated test method, or where there are no established criteria,
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the laboratory uses in-house established limits as described in SOP
110_0014.
The TNI Standard allows certain marginal exceedances for target
analytes, as follows (these are also specified in the test SOPs):
Number of analytes in LCS

Number of allowed exceedances

> 90
71 – 90
51 – 70
31 – 50
11 – 30
< 11

5
4
3
2
1
0

When the acceptance criteria for the positive control are exceeded high
(i.e., high bias) and there are associated samples that are non-detects,
then those non-detects may be reported with data qualification; or when
the acceptance criteria for the positive control are exceeded low (i.e.,
low bias), those sample results may be reported if they exceed a
maximum regulatory limit/decision level, with data qualifying codes.
27.2.2.3

Matrix Spikes and Matrix Spike Duplicates
Matrix Spikes and Matrix Spike Duplicates (MS/MSD) are environmental
samples fortified with a known amount of analyte to help assess the
effect of the matrix on method performance.
The laboratory procedure for MS/MSD includes spiking appropriate
analytes at appropriate concentrations, calculating percent recoveries
and relative percent difference (RPD), and evaluating and reporting the
results. The procedure can be found in the pertinent method SOP.
Where there are no established criteria, MS/MSD criteria are established
in the same manner as that described above for LCS.
For MS/MSD results outside established criteria, corrective action is
documented or the data are reported with appropriate data qualification;
an inability to meet QC criteria may result from matrix interference and
if this is the case, then it will be so narrated in the final report. Only
data from the parent spiked sample is qualified.

27.2.2.4

Surrogate Spikes
Surrogate spikes are substances with chemical properties and behavior
similar to the analytes of interest and are used to assess method
performance in individual samples. Surrogates are added to all samples
(in test methods where surrogate use is appropriate) prior to sample
preparation or extraction.
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Surrogate recovery results are compared to the acceptance criteria as
published in the mandated test method. Where there are no established
criteria, the laboratory follows the procedures described above in
Section 27.2.2.2 to derive surrogate control limits.
For surrogate results outside established criteria, data are evaluated to
determine the impact. Corrective actions are detailed in the respective
SOPs.
27.3

Proficiency Test (PT) Samples or Interlaboratory Comparisons

27.3.1

Compliance to Accreditation Requirements
The laboratory analyzes at least two TNI-compliant PT samples per calendar year
for each of the Fields of Proficiency Testing (FoPT) for which the laboratory is
NELAC accredited. An exception is made for analytes where there is no PT available
from any PTPA approved PT provider at least twice per year. In these cases the lab
will run the PTs in the minimum time frame the PTs are available and not at all if
they are not available.
The successive PTs are analyzed at least five months apart and no more than 7
months apart unless the PT is being used for corrective action to maintain or
reinstate accreditation, in which case the dates of successive PT samples for the
same accreditation FoPT is at least fifteen days apart.

27.3.2

PT Sample Handling, Analysis and Reporting
The laboratory does not share PT samples with other laboratories, does not
communicate with other laboratories regarding current PT sample results, and does
not attempt to obtain the assigned value of any PT sample from the PT provider.
Proficiency Testing samples are treated as typical samples in the normal production
process where possible, including the same analysts, preparation, calibration,
quality control and acceptance criteria, sequence of analytical steps, number of
replicates, and sample log-in. PT samples are not analyzed multiple times unless
routine environmental samples are analyzed multiple times. Where PT samples
present special problems in the analysis process, they will be treated as laboratory
samples where clients have special requests.
The type, composition, concentration and frequency of quality control samples
analyzed with the PT samples are the same as with typical samples.
Prior to the closing date of a study, laboratory personnel do not:


Subcontract analysis of a PT sample to another laboratory being run for
accreditation purposes.



Knowingly receive and analyze a PT for another laboratory being run for
accreditation purposes.
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Communicate with an individual from another laboratory concerning the
analysis of the PT sample.



Attempt to find out the assigned value of a PT from the PT Provider.

A result for any PT study parameter which is at a concentration above or equal to
the LOQ (defined in Appendix F) shall be reported as the resultant value.
A result for any PT study parameter which is at a concentration less than the LOQ
shall be reported as less than the value of the LOQ.
When a PT sample assigned value falls below the range of the routine method, a
low level procedure needs to be used. The laboratory’s procedures for testing low
level samples (including PT samples) are outlined in the pertinent laboratory SOPs.
The laboratory reports PT study results to the PT provider, in the provider’s
specified format, on or before the study closing date. The frequency at which PT
study results are reported to a regulatory body is determined by the agency in
question. On or before the closing date of a study the laboratory authorizes the PT
Provider to release the laboratory’s final evaluation report directly to pertinent
regulatory bodies.
The laboratory institutes corrective action procedures for failed PT samples
following the guidelines in Section 14 – “Corrective Action”.
Retention of PT records, including data necessary to reconstruct results, is similar
to that maintained for regular environmental samples, as specified in test SOPs. In
addition the lab maintains a copy of the online data entry summary when the PT
results are submitted online.
27.4

Data Review
The laboratory reviews all data generated in the laboratory for compliance with
method, laboratory and, where appropriate, client requirements, in accordance
with SOPs 70_0004 (Work Order Management), 70_0005 (Levels III and IV Data
Review) and 70_0007 (Data Entry and Data Reporting in Element LIMS):
Electronic preparation bench sheets, instrumental analysis run logs and the
Element LIMS are used to record the information required for traceability of the
analysis. These records include quality control measurements and acceptance
criteria. Data are recorded on the bench sheets/run logs promptly at the time of
analysis, per SOP 80_0040 (Logbooks). The reportable values are highlighted in a
new XLS workbook by the first reviewer and the preparation bench sheet is added
to it to produce a combined document.
Analysts (Level I review) review sample data and QC information at the time of the
analysis and indicate necessary information by marking the run log. The analyst
signs the run log (dating/time is done automatically by the software program) to
indicate that they have performed the steps listed and that the analysis meets
acceptance criteria or has exceptions that are noted in the comments column of the
run log.
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When the analyst has finished the primary analysis review, the combined record is
then used by the appropriate personnel to enter the data into the LIMS.
Another person, either in the QA Dept. or in the originating laboratory dept. (Level
II review), checks the combined record for the following items:
a) All required information has been recorded in the combined record.
b) QC acceptance criteria or exceptions are documented in the comments column
of the run log.
c) Manual calculations are checked for accuracy.
When these checks have been completed, the second reviewer signs the combined
record to show that the review has been performed.
When reporting data for methods requiring two column confirmation, projectspecific reporting requirements are followed. If not available, method reporting
requirements are followed. If these are not specified, report primary column results
unless there is a scientifically valid and documented reason for not doing so, as
specified in the test SOP and client agrees. These shall also be qualified in the test
report and explained in the case narrative. Analyte presence is only indicated when
confirmation is positive or cannot be discerned from interference.
The report is printed as a pdf and submitted to the approved signatories, who will
normally be a QA Dept. data validator for final technical review (Level III review)
and Admin. Dept. personnel for final administrative review (Level IV review). The
final technical review includes verifying that the data entered on the worksheet has
been appropriately transferred to the LIMS and that the data is coherent, that the
QC results are acceptable, QC exceptions are appropriately reflected on the final
report and that the results are in line with historical values, if known. Correlation of
results for different characteristics of an item may also be considered.
The Level IV review is a final check of the work order to ensure that the three prior
levels have been completed, any deviations have been noted in the project
narrative, all sample analyses have been performed based on comparison with the
COC, the final report was delivered to the client electronically or otherwise, and
electronic data deliverables have been generated and submitted to the client as
requested.
In addition, the Quality Manager or QA Officer shall review a minimum of 10% of
all data packages for technical completeness and accuracy. This review (Level V
review) is considered a part of overall data review and does not need to be
completed before the data package is issued to the customer.
If electronic audit trail functions are available, they must be in use at all times, and
associated data must be accessible. If the instrument does not have an audit trail,
the laboratory must have procedures to record the integrity of the data. Refer to
SOP 80_0040.
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Section 28
REPORTING THE RESULTS
(TNI V1:M2 – Section 5.10; ISO/IEC 17025/2005(E) - Clause 5.10)
The result of each test performed is reported accurately, clearly, unambiguously, and
objectively and complies with all specific instructions contained in the test method.
Laboratory results are reported in a test report that includes all the information requested
by the client and necessary for the interpretation of the test results and all information
required by the method used. Any information listed below in Section 28.1 which is not
reported to the customer shall be readily available in the laboratory department/LIMS,
which carried out the tests and/or calibrations.
Data are reported without qualification if they are greater than the lowest calibration
standard, lower than the highest calibration standard, and without compromised sample or
method integrity.
Test reports meeting the TNI/ISO 17025 standards are issued by electronic data transfer in
PDF or, if requested, in spreadsheet format.
28.1

Test Reports
The report format has been designed to accommodate each type of test performed
and to minimize the potential for misunderstanding or misuse.
Each test report generated contains the following information, unless dictated
otherwise by contractual agreement:
a) A title, such as Certificate of Analysis;
b) The name and address of the laboratory, the location of the laboratory if
different from the address; phone/fax number and web address;
c) Unique identification of the test report, such as a serial number, on each page
and a pagination system that ensures that each page is recognized as part of
the test report and a clear identification of the end of the report, such as 3 of
10;
d) The name, address of the client;
e) The project identification and location (if available);
f)

The identification of the method used to detect and quantify the analytes of
interest. Sample preparation procedures, if not included in the referenced
analytical procedures, must also be referenced or described;

g) A description of, the condition of, and unambiguous identification of the
sample(s) tested, including the client identification code;
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h) The date of sample receipt when it is critical to the validity and application of
the results, date and time of sample collection, dates the tests were performed,
the time of sample preparation and analysis if the required holding time for
either activity is less than or equal to 72 hours;
i)

Reference to the sampling plan and procedures used by the laboratory where
these are relevant to the validity or application of the results;

j)

The test results, units of measurement, an indication of when results are
reported on any basis other than as received (e.g. dry weight), failures
identified by narrative and/or use of qualifiers (see SOP 70_0002 – Data
Flagging).

k) The name, function, and signature or an equivalent electronic identification of
the person authorizing the test report, and the date of issue;
l)

Where relevant, a statement to the effect that the results relate only to the
samples;

m) Any non-accredited tests or parameters shall be clearly identified as such to the
client when claims of accreditation to regulatory standards are made in the
analytical report or in the supporting electronic or hardcopy deliverables;
n) A statement that the report shall not be copied except in full without approval
of the laboratory;
o) An Adobe® custom dynamic stamp stating “REVIEWED by ESS Laboratory at
‘Time‘ ‘Date’ ”;
p) Table of Contents, which may be generated electronically by the Adobe®
software;
q) Date of issuance;
r) The date of sample extraction, if applicable to the analytical method performed,
and the date of sample analysis.
28.2

Supplemental Test Report Information
When necessary for interpretation of the results or when requested for regulatory
compliance, or when requested by the client, test reports include the following
additional information (case narrative):
a) Deviations from, additions to, or exclusions from the test method, information
on specific test conditions, such as environmental conditions, and any nonstandard conditions that may have affected the quality of the results, and any
information on the use and definitions of data qualifiers;
b) A statement of compliance/non-compliance when requirements of the
management system are not met, including identification of test results that did
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not meet the laboratory and regulatory sample acceptance requirements, such
as holding time, preservation, etc.;
c) Where applicable and when requested by the client, a statement on the
estimated uncertainty of the measurement; information on uncertainty is
needed in test reports when it is relevant to the validity or application of the
test results, when a customer’s instruction so requires, or when the uncertainty
affects compliance to a specification limit.
d) Where appropriate and needed, opinions and interpretations. When opinions
and interpretations are included, the basis upon which the opinions and
interpretations are documented. Opinions and interpretations are clearly
marked as such in the test report case narrative.
e) Additional information which may be required by specific methods, regulatory
agency or client (such as dates of extraction for test methods including
extraction prodedures); and
f)

Qualification of results with values outside the calibration range, as appropriate.

In addition to the items above, for test reports that contain the results of sampling,
the following is provided when necessary for the interpretation of the results:
a)

The date of sampling;

b)

Unambiguous identification of the material sampled;

c)

The locations of the sampling, including diagrams, sketches, or photographs;

d)

A reference to the sampling plan and procedures used;

e)

Details of any environmental conditions during sampling that may affect the
interpretations of the test results;

f)

Any standard or other specification for the sampling method or procedure,
and deviations, additions to or exclusions from the specification concerned.

In addition to the requirements listed above, calibration certificates shall include
the following, where necessary for the interpretation of calibration results:
28.3

Environmental Testing Obtained from Subcontractors
Test results obtained from tests performed by subcontractors are clearly identified
on the test report by subcontractor name and/or accreditation number.
The subcontractors report their results in writing or electronically. A copy of the
subcontractor’s report, as received on their letterhead, is included in the test
report.

28.4

Electronic Transmission of Results
All test results transmitted by telephone, fax, telex, e-mail, or other electronic
means comply with the requirements of the TNI/ISO 17025 Standards and
associated procedures protecting the confidentiality and proprietary rights of the
client (see Section 22- “Environmental Methods and Method Validation”).
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28.4.1

Electronic Data Deliverables
The preparation and submission of electronic data deliverables in a prescribed
format (e.g. SEDD, AECOM, CLP-Like) created using special software programs
(Element LIMS, EDD Writer) is by contractual agreement and is designed to
accommodate each type of test or calibration carried out and to minimize the
possibility of misunderstanding or misuse.

28.5

Amendments to Test Reports
Material amendments (revisions) to a test report after it has been issued are made
only in the form of another document or data transfer and must be approved by
management. All supplemental reports meet all the requirements for the initial
report and the requirements of this Quality Manual.
Amended test reports include the statement, “This report has been revised to……”
in bold letters or an equivalent form of wording to assure they can be differentiated
from other test reports.
When it is necessary to issue a complete new report, the new report is uniquely
identified and contains a reference to the original that it replaces.
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Appendix A
Master List of Controlled Documents

SOP#

Rev#

Sample Receiving Department

10_0000
10_0001
10_0002
10_0003
10_0006
10_0007
10_0010
10_0011
10_0012
10_0013
10_0016
10_0017
10_0020
10_0021
10_0022
10_0023

SOP METHOD TITLE

10
3
2
4
1
0
1
1
1
2
2
3
0
0
0

Sample Receiving
Storage of Samples
Refrigerator/Freezer Temperature Maintenance
PCB Wipe Field Sampling Procedure
Industrial Waste Water Sampling
Operation of Radalert Radiation Monitor
ISCO Maintenance
Field Soil Sampling
Groundwater Well Sampling
Field pH testing
Sample Courier Service
Restricted Soil
Drinking Water (SDWA) Sample Collection
General Field Wipe Sampling Procedure
Wood Chip Sample Size Reduction Procedure
VOA Department

20_0000
20_0001
20_0002A
20_0004
20_624_1

2
4
9

20_1311
20_8260B

3
11

20_8260C

1

0

Reagent and Standard Tracking VOC Lab_
Measurement of Purgeable Organic Compounds in Water By Capillary Column GC/MS (EPA Method 524.2)
Gasoline Range Organics(GRO)
Volatile Organic Compounds by GC/MS: Capillary Column Technique
(EPA Method 624.1)
TCLP SW846 Method 1311 (VOA)
Volatile Organic Compounds by GC/MS: Capillary Column Technique
(SW-846 Method 8260B)
Volatile Organic Compounds by GC/MS: Capillary Column Technique
(SW-846 Method 8260C)
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20_5035

10

Volatile Organic Compounds by GC/MS: Capillary Column Technique (SW-846 Method 5035/A)

20_VPH

5

Volatile Petroleum Hydrocarbons
Metals Department

30_0000
30_0003

7

Reagent and Standard Tracking Metals Lab

30_0004
30_1311
30_2009

1
6

Acid Volatile Sulfides & Simultaneously Extracted Metals in Sediment
TCLP SW846 Method 1311
Determination of Trace Elements by Stabilized Temperature Graphite Furnace Atomic Absorption
(Method 200.9/7010)

30_2451
30_3005
30_3050B
30_3060
30_6010
30_6020
30_7196
30_7471

9
5
8
7
1
15
2
4
4

ICP-AES (SW 846 Method 6010C/D, EPA Method 200.7)
ICP-MS (SW 846 Method 6020A/B, EPA Method 200.8/MCP Method)
Hexavalent Chromium Method (SM3500-Cr B/SW846 Method 3060A/7196A)
Mercury Analysis for Soil Samples (SW846 Method 7471A/ B)
Wet Chemistry Department

40_0000
40_0001
40_0003
40_0005
40_0006
40_0007L
40_0008
40_0008Amp
40_0009
40_0010L
40_0011
40_0011L
40_0014B
40_0014L

Mercury Analysis for Aqueous Samples (Methods 245.1/ SW846 7470A)
Acid Digestion of Waters for Total Recoverable or Dissolved Metals for analysis by GFAA or ICP Spectroscopy
(EPA 200.7 PREP/SW846 3005A)
Acid Digestion for Metals in Soil/Sediment Samples for ICP And GFAA (SW-846 Method 3050B)
Hexavalent Chromium Alkaline Digestion Procedure

3
3
6
4
3
3
3
8
5
4
3
3
6

Conductivity (SM2510; EPA 120.1; SW9050A)
Alkalinity (SM2320B)
BOD and CBOD (SM5210B)
COD (EPA 410.4/SM5220D)
Chloride (Lachat) (SM4500-Cl-E and EPA 9250)
Residual Chlorine (SM4500-Cl G)
Residual Chlorine (SM4500-Cl D)
Total Cyanide by Distillation (All Methods)
Nitrogen, Nitrate (Lachat) (EPA 353.2)
Nitrogen, Nitrite (Manual) (EPA 353.3; SM4500-NO2 B)
Nitrogen, Nitrite (Lachat) (EPA 353.2)
Phosphorus (all forms) (EPA 365.3)
Phosphorus (all forms) (Lachat) (EPA 365.1)

Property of ESS LABORATORY

Page 101 of 123

Appendix A – Rev 17
Effective: 3/1/2019
Page App A-3 of App A-6

Quality Manual

40_0015
40_0016
40_0017
40_0018
40_0019B
40_0019-ISE
40_0020A
40_0021A
40_0022A
40_0023
40_0024L
40_0024ISE
40_0025W
40_0026
40_0029
40_0030
40_0033
40_0039
40_0040
40_0041
40_0042
40_0044
40_0045
40_0046
40_0047
40_0048
40_0049
40_9060-Aq
40_9060-LK
40_9041A
40_9045
40_9071
40_9095A

2
3
2
1
1
4
5
3
3
3
4
3
1
1
1
0
0
4
0
2
1
1
0
0
0
1
0
2
0
0
1
0
2

Organic Preparation Department

50_0000
50_EPH

Phenols, Total Recoverable (EPA 420.1; SW9065)
pH (EPA 150.1; SW9040C; SM4500-H+B)
Sulfate (SW9038; SM4500-SO4-E)
Sulfide (SM4500-S2-D)
TKN (EPA 351.2)
TKN (SM4500- NH3 D)
Total Dissolved Solids(SM2540 C)
Total Suspended Solids(SM2540 D)
Total Solids (SM2540 B)
Turbidity (EPA 180.1)
Ammonia by Lachat (EPA Method 350.1)
Ammonia by Ion Selective Electrode (SM4500-NH3 D)
Anions by Ion Chromatography (Method EPA 300.0/SW846-9056A -Waters Instrumentation)
Reactivity (SW846 Methods 7.3.3.2 & 7.3.4.2)
Total Volatile Solids(EPA 160.4; SM2540 E)
Settleable Solids(SM2540 F)
Color (HACH Method)
Reagent and Standard Tracking
Silica, Dissolved (HACH Method; SM4500-SiO2 D)
Acidity (SM2310B)
Salinity (SM2520B)
Mc Laughlin Oil Testing Procedure
Sulfite(SM4500-S03 B)
ORP/Eh – Electrometric Measurement (SM2580)
Determination of Formaldehyde by HPLC
Iron, Ferrous by HACH Method 8146
% Fasteners, % Plastics, % Non-Wood
Total Organic Carbon (Methods 5310B and 9060A)
Total Organic Carbon (Lloyd-Kahn Method)
pH Paper Method (SW846 9041A)
Soil and Waste pH (SW846 9045C)
Oil and Grease in Sludge and Sediment (SW846 9071)
Paint Filter (SW846 9095A)

6

EPH (State of Mass_)
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50_NJ-EPH
50_0001
50_0006
50_1664
50_1010
50_3510
50_3511-mod
50_3520C
50_3535_diox
50_3540
50_3546
50_3570-mod
50_3580A
50_3620B
50_3660B
50_3665A
50_CarboPrep

1
2
4
4
3
12
0
5
0
4
1
0
3
1
1
0
1

Semi-VOA Department

60_0000
60_0001
60_0002
60_5041
60_5522
60_8151A
60_8081
60_8082
60_8082Cong
60_8100-mod
60_8270
60_DRO
60_RSK-175
60_Glycols
60_8100-MOD-FA
60_8270-MOD
60_8270-BIO

Extractable Petroleum Hydrocarbons per NJDEP Method 10/08 Rev 3
Glassware Cleaning Organic Prep
Reagent and Standard Tracking Organic Prep
Organic Prep for TPH and O&G by Hexane Extraction
Flashpoint (Closed Cup) and Ignitability
Sep_ Funnel Liquid-Liquid Extraction
MSE Aqueous Extraction
Continuous Liquid-Liquid Extraction
Solid Phase Extraction of 1,4-Dioxane
Soxhlet Extraction
Microwave Extraction
MSE Solids Extraction
Organic Prep_ Waste Dilution
Florisil Cleanup for Pest/PCBs
Sulfur Cleanup by Copper Powder
Sulfuric Acid/Permanganate Clean-up For PCBs
Carbo-Prep Sep-Pak Cartridge Cleanup for Pesticides

3
1
3
3
3
8
7
2
5
11
8
1
2
0
3
0

Reagent and Standard Tracking SVOC Lab
PCBs in Transformer Fluid and Waste Oils
EDB, DBCP & 1,2,3-Trichloropropane (EPA Methods 504.1 and 8011)
Haloacetic acids
Chlorinated Herbicides by GC/ECD (EPA Method 8151A)
Pesticides by GC/ECD (Methods 608.3 and 8081B)
PCB Aroclors by GC/ECD (Methods 608.3 and 8082A)
PCB Congeners by GC/ECD
TPH (Methods 8100-Mod and CT ETPH)
Semivolatile Organics by GC/MS (8270D)
Diesel Range Organics (Methods 8015 B,C & D)
Methane, Ethane and Ethene by GC of Sample Headspace (RSK-175)
Glycols by GC/FID
Alkane Hydrocarbons-FA
MAH/PAH by GC/MS-FA
Petroleum Biomarkers by GC-FA
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Administration Department

70_0000
70_0002
70_0003
70_0004
70_0005
70_0006
70_0007
70_0008
70_0009

5
4
5
4
1
3
2
0

Quality Assurance

80_0000
80_0004
80_0009
80_0012
80_0013
80_0015
80_0016
80_0018
80_0020
80_0024
80_0026
80_0028
80_0029
80_0035
80_0040
80_0044
80_0047
80_0048
80_0049
80_0051
LQAP
Policy Manual
GMP/GLP
EQMT INV
SAP
LOGLIST

Data Flagging
Purchasing
Work Order Management Procedure
Level III and IV Data Review
Barcoding
Data Entry and Data Reporting – Element LIMS
Sample Login
SDWA Reporting

5
4
3
4
1
3
0
0
2
2
0
1
3
2
0
1
2
2
0
17
0
3
2019
2018
2019

QA Data Package Review
Incident/Corrective Action
Document Control
Reagent Review and Tracking
Review of QA
Training
Continuing Education Process
Vendor Qualification
Process Validation
Proficiency Testing
QC Procedure
Management of Procedure Documents
Internal Assessment
Logbook Use, Review, and Control
Laboratory Contingency Plan
Computer Validation
Sub-contract
Data Integrity Plan
Requests, Tenders and Contracts
Laboratory Quality Assurance Plan
Job Descriptions
Good Manufacturing Practices/Good Laboratory Practice Training
Equipment Inventory
Sample Acceptance Policy
List of Log Books by Department
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SOPMASLIST
INITIALS &
SIGNATURES

2019
2019

Safety

90_0000
90_0001
90_0002
90_0003
90_0004
90_0005

4
4
3
2
0

(ESS Lab Internal Ref
Nos_)

120_0007
120_0012
120_0013
120_0014
120_0016
120_0017
120_0018
120_0019
120_0020

Laboratory Chemical Hygiene Plan
Pollution Prevention and Haz Waste Cont and Emergency Response Plan
Hazard Communication Program
Safety and Hazardous Communication Program Training
Respiratory Protection Policy
Quality Control

110_0000
110_0003
110_0005
110_0010
110_0013
110_0014
110_0015
110_0016
110_0017
110_0018
120_0000

Current SOP Master List
List of Employee Initials & Signatures

1
4
1
5
3
1
1
0
0
Rev # or
Date

2
9/09

De-ionized Water System Testing
Volumetric Ware Calibration
In-House Thermometer Calibration and Tracking
Method Detection Limit
Control Charts
Lab Security
Manual Integration Policy and Procedure
Tentatively Identified Compounds
Balance Calibration and Verification
ISO/ NELAC/State Documents and Checklists/Audits
(ISO/ NELAC/State incorporated by reference)
ISO/IEC 17025:2005
The NELAC Institute Standard EL-V1M2_V1M4 - 2009
Commonwealth of Massachusetts DEP Regulations 310 CMR 22.0, 42.0 & 40.1600
State of Rhode Island Drinking Water, Lab Certification & Remediation Regs
Checklist: TNI Standard Module 4 - Quality Systems for Chemical Testing
Checklist: TNI Standard Module 2 - Quality Systems for Chemical Testing
Annual Systems Audit – TNI Module 2
Annual Systems Audit – TNI Module 4
Annual Systems Audit – TNI Module 1
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Appendix B
Laboratory Organization Chart
(The most current chart can be obtained from the Quality Manager or Lab Director)
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Appendix C
Analytical Methods

ANALYTE

POTABLE

NON-POTABLE

SOLIDS/WASTE

200.7, 200.8
200.5, 200.9,
200.8
200.5, 200.9,
200.8
200.7, 200.8
200.7, 200.8
200.7
200.7, 200.8
200.7, 200.8
SM3500-Cr B
200.7
200.7, 200.8
200.7, 200.8
200.5, 200.9,
200.8
200.7, 200.8
245.1
200.7, 200.8
200.7, 200.8
200.5, 200.9,
200.8
200.7, 200.8
X
200.9, 200.8
X
X
200.7, 200.8
200.7, 200.8

200.7, 6010C/D, 200.8, 6020A/B
200.7, 6010C/D, 200.8, 6020A/B

6010C/D, 6020A/B
6010C/D, 6020A/B

200.7, SM3113B, 6010C/D, 7010,
7060A, 2008, 6020A/B
200.7, 6010C/D, 200.8, 6020A/B
200.7, 6010C/D, 200.8, 6020A/B
200.7, 6010C/D
200.7, 6010C/D, 200.8, 6020A/B
200.7, 6010C/D, 200.8, 6020A/B
SM3500-Cr B, 7196A
200.7, 6010C/D, 200.8, 6020A/B
200.7, 6010C/D, 200.8, 6020A/B
200.7, 6010C/D, 200.8, 6020A/B
200.7, 6010C/D, 6020A/B

6010C/D, 7010,
6020A/B
6010C/D, 6020A/B
6010C/D
6010C/D, 6020A/B
6010C/D, 6020A/B
6010C/D, 6020A/B
7196A
6010C/D, 6020A/B
6010C/D, 6020A/B
6010C/D, 6020A/B
6010C/D, 6020A/B

200.7, 6010C/D, 200.8, 6020A/B
245.1/7470A
200.7, 6010C/D, 200.8, 6020A/B
200.7, 6010C/D, 200.8, 6020A/B
200.7, SM3113B, 6010C, 7010,
7740, 200.8, 6020A
200.7, 6010C, 200.8
200.7, 6010C/D
200.7, 6010C/D, 200.8, 6020A/B
200.7, 6010C/D
200.7, 6010C/D
200.7, 6010C/D
200.7, 6010C/D, 200.8, 6020A/B

6010C/D, 6020A/B
7471A
6010C/D, 6020A/B
6010C/D, 6020A/B
6010C/D, 7010,
6020A/B
6010C/D
6010C/D
6010C/D, 6020A/B
6010C/D
6010C/D
6010C/D, 6020A/B
6010C/D, 6020A/B

Metals
Aluminum
Antimony
Arsenic
Barium
Beryllium
Boron
Cadmium
Chromium
Chromium - Hexavalent
Cobalt
Copper
Iron
Lead
Manganese
Mercury
Molybdenum
Nickel
Selenium
Silver
Strontium
Thallium
Tin
Titanium
Vanadium
Zinc
Minerals
Calcium
Hardness
Magnesium
Potassium
Sodium

200.7
200.7
200.7
200.7
200.7

200.7, 6010C/D
SM2340 B
200.7, 6010C/D
200.7, 6010C/D
200.7, 6010C/D

6010C/D
X
6010C/D
6010C/D
6010C/D

Volatile Organic Compounds

524.2

624.1, 8260B/C

8260B/C

Haloacetic Acids

552.2

X

X
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504.1

8011

X

Methane, Ethane & Ethene, by
head- space Analysis

X

RSK-175

X

Pesticides

X

608.3, 8081B

8081B

PCBs

X

608.3, 8082A

8082A

PCBs in Oil

X

8082A EPA 600/4-81-045

EPA 600/4-81-045
8082A

BNA Extractables

X

625.1, 8270D

8270D

Low Level PAHs

X

8270SIM

8270SIM

Oil and Grease (Hexane)

X

1664A/B

9071B

Total Petroleum Hydrocarbons

X

1664A/B/8100M/TPH/CtEPH

8100M/TPH/CtEPH

Volatile Petroleum Hydrocarbon

X

GRO (8015C/D), MADEP VPH

GRO (8015C/D),
MADEP VPH

Extractable Petroleum
Hydrocarbon, Mass , Maine &
New Jersey

X

DRO(8015C/D), MADEP EPH,
NJDEP EPH

DRO(8015C/D),
MADEP EPH,
NJDEP EPH

Herbicides

X

8151A

8151A

Acidity
Alkalinity
Ammonia
BOD
COD
Chloride
Cyanide
Flashpoint
Fluoride
Formaldehyde
Hardness
Iron, Ferrous
MBAS
Nitrate
Nitrite

SM2310B
SM2320B
X
X
X
300.0
4500-CN C,E
X
300.0
X
SM2340B
X
5540C
353.2
353.2

X
SM2320B*
350.1
X
X
9056A*, 9250*
9014
1010A
X
X
6010C
X
5540C
353.2*
353.2*, 9056A*

Orthophosphate
Paint Filter
pH

365.1
X
150.1
SM4500-H+ B

SM2310B
SM2320B
350.1, SM4500-NH3 D
SM5210B
410.4, SM5220-D, HACH 8000
300.0, SM4500-Cl-E, 9056A, 9250
9014, SM4500-CN C,E
X
300.0, 9056A
8315A/1667 Rev. A Mod
SM2340B, 6010C/D
HACH 8146
5540C
353.2,
300.0, 353.2, SM4500-NO2 B,
9056A
365.1, 365.3
X
SM4500-H+ B

EDB/DBCP

Inorganics
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Reactive Cyanide
Reactive Sulfide
Settleable Solids
Silica
Specific Conductance
Sulfate
Sulfide
Sulfite
Total Dissolved Solids
Total Suspended Solids
Total Kjehdahl Nitrogen
Total Phenolics
Total Phosphorous
Total Residual Chlorine
Total Solids
Turbidity
Volatile Solids
Total Organic Carbon
TCLP
SPLP
* Water Leach

X
X
X
X
SM2510B
300.0, 4500SO4-E
HACH
X
SM2540C
X
X
X
X
SM4500-Cl
D, G
X
180.1
X
SM5310B
X
X

X
X
SM2540F
SM4500-SiO2 D
120.1, SM2510B
300.0, 9038, 9056A

7.3.3.2
7.3.4.1
X
X
9050A*
9038*, 9056A*

HACH, SM4500-S2-D
SM4500-SO3-B
SM2540C
SM2540D
351.2, SM4500-NH3 D,
SM4500 NORG B
420.1
365.1, 365.3
SM4500-Cl D, G

X
X
X
X
X
9065
365.1, 365.3
X

SM2540B
180.1
160.4, SM2540 E
SM5310B/9060A
X
X

SM2540B
X
X
9060A
1311
1312
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Appendix D
Laboratory Accreditation/Certification/Recognition
ESS Laboratory maintains the following certifications and accreditations with numerous
state and national entities:
State/Federal Organization

Certificate
Number

Connecticut DPH

PH-0750

Maine DEP

RI00002

Massachusetts DEP

M-RI002

New Hampshire DOH (NELAP 2424
Primary Accreditation Agency)
New York State DOH

11313

Rhode Island DOH

LAI00179

New Jersey DEP

RI006

Pennsylvania DEP

68-01752

USDA (Foreign Soil Permit)

P330-18-00249

The certificates (with expiration dates) and parameter lists (which may differ) for each
organization are filed in the QA Dept. files and may also be found in client reports, on the
ESS Laboratory website and on the websites of the organizations identified above. Links to
these organization websites are supplied in all clients’ certificates of analysis. Certificates
are on display in the ESS Laboratory conference room.
If accreditation is terminated or suspended, the laboratory will immediately cease to use the
certificate number reference in any way and inform clients impacted by the change.
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Appendix E
CONFLICT OF INTEREST AND UNDUE PRESSURE
It is the policy of ESS Laboratory to identify conflicts of interest involving the Laboratory
and related parties, as well as to identify situations which may give rise to the appearance
of a conflict of interest, and to address such conflicts and situations in a manner that will
fully protect the integrity and reputation of the Laboratory, as well as related parties. All
employees are expected to use good judgment, to adhere to high ethical standards, and to
act in such a manner as to avoid any actual or potential conflict of interest. A conflict of
interest occurs when the secondary personal, professional, or business interests of an
employee conflict with the primary interests of the Laboratory.
When a secondary interest has inappropriate weight in a decision and distorts the pursuit of
a primary interest, it is exerting undue influence.This policy is intended to supplement but
not replace any applicable state and federal laws governing conflict of interest which are
applicable to commercial organizations.
Such a policy works best when it is preventive and corrective rather than punitive. However,
when a professional’s judgment is actually distorted by the acceptance of a gift, the
violation is no longer principally a conflict of interest but becomes a different kind of
offense, one that may involve malpractice, scientific misconduct, or kickbacks.
Procedures:


Upon or before hire or appointment and subsequently during annual performance
review, each employee (manager, supervisor or analyst) shall disclose all direct or
indirect financial interests that might benefit their private interest or may give the
appearance of undue influence from outside parties thereby potentially resulting in a
conflict of interest. This disclosure will be kept on file and will be updated as needed.



Should there be any dispute as to whether a conflict of interest exists, the Director shall
determine whether a conflict of interest exists for an employee, and shall determine the
appropriate, fair and reasonable response.



If the Director has reason to believe an individual has failed to disclose actual or
potential conflicts of interest, the Director will inform the member and allow him/her to
explain the alleged failure to disclose. If the Director still has reason to believe a conflict
of interest exists after the alleged conflict is explained, the Director will take
appropriate corrective action.
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Principles for Identifying and Assessing Conflicts of Interest
The problem of conflict of interest is more complex than is often appreciated. As a result,
both critics and defenders of conflict of interest policies sometimes misunderstand or
misapply them.
A conflict of interest is not an actual occurrence of bias or a corrupt decision, but rather a
set of circumstances that past experience and other evidence have shown poses a risk that
primary interests may be compromised by secondary interests. Examples might be having
financial interest in or working during off-hours for customer, competing or other
companies, substance abuse etc. The existence of a conflict of interest does not imply that
any individual is improperly motivated. To avoid these and similar misunderstandings and to
provide guidance for formulating and applying such policies, a framework for assessing
conflicts of interest is desirable.
Conflicts should be assessed by considering various factors that determine their likelihood
and seriousness. Likelihood depends on the value of the secondary interest, the scope of the
relationship between the professional and the secondary interest, and the extent of a
professional’s discretion. Seriousness depends on the value of the primary interest, the
scope of the consequences that affect it, and the extent of accountability of the
professionals. Conflict of interest policies should be evaluated by considering their
effectiveness, transparency, accountability, and fairness.
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Appendix F
Chemistry
(Sections 1.5 and 1.6 of Technical Module TNI V1:M4)
The lab is considered to have satisfied the requirements on analytical uncertainty by
following recognized test methods and reporting instructions, in the absence of project
specific instructions. Refer to Section 27.
F.1

Method Validation
Reference methods are validated by determining the LOD or LOQ, and precision and
bias using the procedures outlined below.
Unless otherwise specified, the procedure for validating chemistry methods must
include procedures for determining:
Establishment of SOPs
Limit of Detection (LOD) (must be in each quality system matrix to be used in the
laboratory)
Limit of Quantitation/ Lower Limit of Quantitation (LOQ/LLOQ) - must be in each
quality system matrix to be used in the laboratory
Evaluation of Precision and Accuracy (Bias)
Evaluation of Selectivity (see Section 27.2.1.2)
Demonstration of Capability
Calibration and calibration verification
Before any non-standard method is used in the laboratory, the laboratory determines
the data quality indicators that must be used to ensure that the data are acceptable
for the intended use. Based on the intended use, the laboratory establishes quality
control acceptance criteria for precision, accuracy, selectivity (if applicable). Quality
control procedures and acceptance criteria are consistent with those of similar
standard methods or technologies, and must include the following:
i)

Scope;

ii)

Calibration and calibration verification;

iii)

Interferences/Contamination, method/calibration blanks;

iv)

Analyte identification;

v)

Analyte quantitation;
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vi)

Selectivity;

vii)

Sensitivity;

viii)

Precision; and

ix)

Bias.

Methods must be validated when modifications cause changes in stoichiometry,
technology, mass tuning acceptance criteria, or quantitation ions to occur. Method
modifications, as described in the Nov 20, 2007 USEPA Memorandum (incorporated
here by reference) on method flexibility, are allowed.
a) Limit of Detection (LOD) (also see SOP 110_0013)
The Limit of Detection (LOD) is the laboratory's estimate of the minimum amount
of an analyte in a given matrix that an analytical process can reliably detect in
their facility (also known as Method Detection Limit, MDL)
LODs are not required for any component for which spiking solutions or quality
control samples are not available. These include tests such as pH, temperature,
BOD and specific conductance. If the laboratory is not reporting a value below the
Limit of Quantitation, a Limit of Detection study is not required for many
methods. The Method Detection Limit study is required for Clean Water Act
methods
The laboratory will select methods with LODs that are expected to meet the
intended data use.
LODs are determined in samples that represent the quality system matrices to be
evaluated. All sample processing/preparation steps and all determinative steps
are used to validate the method for all targeted analytes. The representative
quality system matrix will be free from the target analytes of interest or
interfering analytes that impact the LOD.
When the method or applicable regulation specifies a LOD study, only the
specified method will be used. The laboratory documents the process used to
derive the LOD and retains all the supporting data.
A Detection Limit (DL) is established based upon historical data or 40CFR Part
136 Appendix B (if required). The DL is used to determine the LOD for each
analyte and matrix as well as for all preparatory and cleanup methods routinely
used on samples.
After each DL determination, the laboratory establishes the LOD by spiking a
quality system matrix at a concentration of at least 2 times but no greater than
four times the DL (this procedure is based on the DoD QSM Standard
requirement). This spike concentration establishes the LOD and the concentration
at which the LOD shall be verified. It is specific to each suite of analyte, matrix,
and method (including sample preparation/cleanup).
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The “Definition and Procedure for the Determination of Method Detection Limit”
revision 2, in 40 CFR part 136, Appendix B is followed for methods that fall under
the Clean Water Act, as detailed in SOP 110_0013, Appendix C. For all other
methods, as appropriate, the following requirements apply to the initial LOD
establishment and to the LOD verifications:
Once the LOD has been determined, the validity of the LOD is verified by
detection of each target analyte in a quality control sample of a representative
quality system matrix. The concentration of the analytes in the sample will be no
more than 3 times the derived LOD unless the test contains multiple analytes. In
the latter case, the concentration of the target analytes will be no greater than 4
times the LOD, per the TNI 2009 Standard. This verification will be performed on
each instrument that is used for the test.
The LOD, if required, shall be verified for each quality system matrix, technology,
and analyte. However, not all possible combinations of preparation and cleanup
techniques are required to have LOD/LOQ verifications. If LOD/LOQ verifications
are not performed on all combinations, the laboratory must base the LOD/LOQ
verifications on the worst case basis (preparation method with all applicable
cleanup steps).
i) The apparent signal to noise (S/N) ratio at the LOD must be greater than
zero and should normally be at least three; the results must meet all method
requirements for analyte identification (e.g., ion abundance, second column
confirmation, or pattern recognition). For data systems that do not provide a
measure of noise, the signal produced by the verification sample should
produce a result that is at least three standard deviations greater than the
mean method blank concentration. This is initially estimated based on a
minimum of four method blank analyses and later established with a
minimum of 20 method blank results.
ii) If the LOD verification fails, then the laboratory must perform and pass two
consecutive LOD verifications at a higher spike concentration and set the LOD
at the higher concentration.
iii) The laboratory shall maintain documentation for all DL determinations and
LOD verifications.
The LOD shall be verified annually. In situations where methods are setup and
used on an infrequent basis, the laboratory may choose to perform LOD (and
LOQ) verifications on a one per batch basis. All verification data will be in
compliance, reported, and available for review.
LODs are performed/repeated:
-

before reporting the LOD for a given analyte,
any time there is a change that affects how the method is performed,
when there is a change in instrumentation that affects the sensitivity of the
analysis.

b) Limit of Quantitation (a/k/a Lower Limit of Quantitation)
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The Limit of Quantitation (LOQ, LLOQ) is the minimum amount of a substance
that can be reported with a specified degree of confidence.
If an LOD study is not performed, concentration values less than the Limit of
Quantitation are not reported.
LOQs are not required for components or properties for which spiking solutions or
QC samples are not available. These include tests such as pH, temperature, BOD
and specific conductance
An LOQ study includes all sample processing and analysis steps in the analytical
method. The study is performed for each analyte in each quality system matrix
for which the test will be performed. The procedure is documented and all
supporting data are retained.
The laboratory will verify the LOQ by the analysis of a QC sample containing the
analytes of concern at a concentration of 1 to 2 times the derived (claimed) LOQ.
The LOQ is considered verified if recovery of each analyte is within the
laboratory’s acceptance limits, or the client’s data quality objectives. The LOQ
must be greater than the LOD.
The LOQ will be verified annually for each quality system matrix, technology and
analyte. However, the annual LOQ verification is not required if the LOD was
determined or verified annually on that instrument.
c) Precision and Bias
Precision is the degree to which a set of observations or measurements of the
same property, obtained under similar conditions, conform to themselves.
Precision is usually expressed as standard deviation, variance, or range, in either
absolute or relative terms.
Bias is the systematic error that contributes to the difference between the mean
of a significant number of test results and the accepted reference value.
Precision and bias of a reference method is determined by using the
Demonstration of Capability procedure (Section F.2 below).
Precision and bias using non-reference, modified reference or laboratorydeveloped methods are established using the procedure outlined as follows, and
compared to the criteria established by the client (when requested), the method,
or the laboratory.
Precision and bias are determined by processing samples through all phases of
the method (sample preparation, cleanup, analysis, etc.) and are evaluated
across the analytical calibration range of the method. This study is performed for
all quality system matrices for which the test is to be used and the typical
procedure is as follows:
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1. Analyze in triplicate QC samples containing the analytes of concern
at or near the limit of quantitation, at the upper-range of the
calibration (upper 20%) and at a mid-range concentration.
2. Process these samples on different days as 3 sets of samples
through the entire measurement system for each analyte of interest.
3. Each day, one QC sample at each concentration is analyzed.
4. A separate method blank shall be subjected to the analytical method
along with the QC samples on each of the three days. (Note that the
three samples at the LOQ concentration can demonstrate sensitivity
as well).
5. For each analyst, calculate the mean recovery for each day, for each
level over each day, and for all nine samples.
6. Calculate the relative standard deviation for each of the separate
means obtained.
7. Compare the standard deviations for the different days and the
standard deviations for the different concentrations.
8. If the different standard deviations are all statistically insignificant
(e.g. F-test), then compare the overall mean and standard deviation
with the established criteria from above.
d) Selectivity
Selectivity is the capability of a test method or instrument to respond to a target
substance or constituent in the presence of non-target substances.
The laboratory evaluates selectivity using the procedures described in Section
27.2.1.2 of this QA Manual and is defined further in the test method SOPs.
F.2

Demonstration of Capability
Demonstration of Capability (DOC): A procedure to establish the ability of the
analyst to generate analytical results of acceptable accuracy and precision.
Before reporting any data with a given method, a satisfactory initial DOC is
performed in accordance with F.2.(a) below and SOP 80_0016 (Training) Thereafter,
each analyst demonstrates continuing proficiency through the procedures outlined in
Ongoing Demonstration of Capability below.
a) Initial Demonstration of Capability (IDOC)
An IDOC is performed:
-

Before using any method
Each time there is a change in instrument type, personnel or method (or any
change that could potentially affect the precision and bias, sensitivity or
selectivity of the output), and
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-

If the laboratory or analysts has not performed the method in a preceding
twelve-month period.

The IDOC(s) for each analyst is documented in the analysts’ training files kept by
the QA Dept. The document identifies the analyst(s) involved in preparation
and/or analysis; matrix; analyte(s), class of analyte(s), or measured
parameter(s); the method(s) performed; the laboratory-specific SOP used for
analysis (including revision number); the date(s) of analysis; and a summary of
the results used to calculate the mean recovery and standard deviations.
All raw data, preparation records, and calculations for each IDOC are retained
and are available for review.
When methods specify procedures to be followed only those procedures will be
used. If no procedures are specified, the laboratory uses its own procedure (per
SOP 80_0016 and below). SOP 80_0016 is documented in the QA Dept. master
SOP files and also in the relevant departmental files.
Process for Initial DOC:
a) A quality control sample is obtained from an outside source. If not
available, the QC is prepared using stock standards that are
prepared independently from those used in instrument calibration.
b) The analyte(s) is diluted in a volume of clean quality system matrix
sufficient to prepare four aliquots at the concentration specified, or if
unspecified, to a concentration of 1-4 times the limit of quantitation.
c) At least four aliquots are prepared and analyzed according to the
test method either concurrently or over a period of days.
d) Using all of the results, calculate the mean recovery in the
appropriate reporting units and the standard deviations of the
population sample (in the same units) for each parameter of
interest. When it is not possible to determine mean and standard
deviations, such as for presence/absence and logarithmic values, the
performance is assessed against established and documented
criteria.
e) Compare the information from (d) above to the corresponding
acceptance criteria for precision and accuracy in the test method (if
applicable) or in laboratory-generated acceptance criteria (if
mandatory criteria have not been established). If all parameters
meet the acceptance criteria, the analysis of actual samples may
begin. If any one of the parameters do not meet the acceptance
criteria, the performance is unacceptable for that parameter. The
acceptance criteria must be defined prior to the analyst performing
the method.
f)

When one or more of the tested parameters fail at least one of the
acceptance criteria, the analyst must proceed according to 1) or 2)
below.
1. Locate and correct the source of the problem and repeat the test
for all parameters of interest beginning with c) above.
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2. Beginning with c) above, repeat the test for all parameters that
failed to meet criteria.
Repeated failure, however, confirms a general problem with the
measurement system. If this occurs, the source of the problem is
located and corrected and the test repeated for all compounds of
interest beginning with c).
b) Ongoing Demonstration of Capability
After the demonstration of capability is completed, on-going proficiency is
maintained and demonstrated at least annually. Each analyst is expected to
consistently meet the QC requirements of the method, the laboratory SOP, client
requirements and/or the TNI Standard. Ongoing DOCS are documented in the
analysts’ training files kept by the QA Dept. and all records related to the
demonstration are retained.
The laboratory uses the following procedure described in SOP 80.0016 and below
to demonstrate ongoing DOC:
Process for Ongoing (a/k/a Continuing) DOC:
a) Acceptable performance of a blind sample (single blind to the
analyst). Successful analysis of a blind performance sample on a
similar method using the same technology (e.g., GC/MS volatiles by
purge and trap for Methods 524.2, 624 or 5030/8260) would only
require documentation for one of the tests.;
b) Another initial DOC;
c) At least four (4) consecutive (as listed chronologically in the LIMS
database) laboratory control samples with acceptable levels of
precision and accuracy. The laboratory shall determine the
acceptable limits for precision and accuracy prior to analysis. The
laboratory shall tabulate or be able to readily retrieve four (4)
consecutive passing laboratory control samples (LCS) for each
method for each analyst each year;
d) A documented process of analyst review using quality control (QC)
samples. QC samples can be reviewed to identify patterns for
individuals or groups of analysts and determine if corrective action or
retraining is necessary; or
e) If a) through d) are not technically feasible, then analysis of realworld samples with results within predefined acceptance criteria (as
defined by the laboratory or method) shall be performed.

F.3

Calibration
Section 23.2.2 includes information on calibration of support equipment. This Section
covers calibration of analytical equipment.
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Initial instrument calibration and continuing instrument calibration verification are an
important part of ensuring data to be of known and documented quality. If more
stringent calibration requirements are included in a mandated method or by
regulation, those calibration requirements override any requirements outlined here
or in laboratory SOPs. Generally, procedures and criteria regarding instrument
calibrations are provided in test SOPs.
F.3.1

Initial Instrument Calibration


Records:
Initial instrument calibration includes calculations, integrations, acceptance
criteria, and associated statistics referenced in the test method SOP.
Sufficient raw data records are collected and retained to allow reconstruction of
the initial instrument calibration. These include, at a minimum, calibration date,
test method, instrument, analysis date, analyte names, analysts signature or
initials, concentration and response, calibration curve or response factor, or
unique equation or coefficient used to reduce instrument responses to
concentration. Calibration date and expiration date (when recalibration is due) is
documented for equipment requiring calibration, where practicable (see Section
23.1).



Number of Standards and Concentrations:
If the reference or mandated method does not specify the number of calibration
standards to use, the minimum number is three for inorganic analyses and five
for organic analyses, not including blanks or a zero standard, except as noted
below. All reported analytes and surrogates shall be included in the initial
calibration. Reported results for all analytes and surrogates shall be quantified
using a multipoint calibration curve, except as noted above. Exclusion of
calibration points without a scientifically valid technical justification is not
permitted.
For instrumentation where single point calibration is recommended by
manufacturer’s instructions, such as with some ICP and ICP/MS technologies
(with a zero and single point calibration), the following apply:
a) For single point plus zero blank calibrations, the zero point and the single
point standard are analyzed prior to the analysis of samples, and the linear
range of the instrument established by analyzing a series of standards, one of
which is at the lowest quantitation level.
b) Zero blank and single point calibration standards are analyzed with each
analytical batch for methods where they are specified.
c) A standard corresponding to the limit of quantitation is analyzed with each
analytical batch and must meet established acceptance criteria when using
single point plus zero blank calibrations.
d) The linearity of single point plus zero blank calibrations is verified at a
frequency established by the method or the manufacturer.
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The lowest calibration standard is the lowest concentration for which quantitative
results can be reported without qualification. The lowest calibration standard is at
or below the Limit of Quantitation (LOQ) and is greater than the Limit of
Detection. Results that are less than the LOQ are considered to have increased
uncertainty, and are either reported with a qualifier code or explained in the case
narrative.
The highest calibration standard is the highest concentration for which
quantitative results can be reported. Data reported exceeding the highest
calibration standard without dilutions (which must be done if sufficient sample
volume and holding time permit) is considered to have increased uncertainty and
are reported with a qualifier code or reanalyzed and explained in the case
narrative. However, for metals analysis with a single point calibration, the
laboratory may report a sample result above the quantitation range if the
laboratory analyzes and passes a CCV that exceeds the sample concentration but
is within the linear dynamic range.


Evaluation, Verification and Corrective Action
All initial instrument calibrations are verified with a standard obtained from a
second source traceable to a national standard when commercially available. If a
second source is not available, a standard prepared from a different lot
(independently prepare from different source materials) may be used.
Concentration of the second source shall be at or near the midpoint of the
calibration range.
Criteria for the acceptance of an initial instrument calibration is established (e.g.,
correlation coefficient or relative percent difference) and defined in the test SOP.
The criteria used are appropriate to the calibration technique and must be at
least as stringent as those for the continuing calibration verification (CCV).
Where appropriate, the laboratory has manual integration procedures (SOP
110_0016 (Manual Integration Policy and Procedure) that are adhered to when
evaluating calibration data.
Any samples that are analyzed after an unacceptable initial calibration are reanalyzed or the data are reported with qualifiers, appropriate to the scope of the
unacceptable condition (see Section 12 – “Control of Nonconforming
Environmental Testing”).
Quantitation is always determined from the initial calibration unless the test
method or applicable regulations require quantitation from the continuing
instrument calibration verification.
Corrective actions are performed when the initial calibration results are outside
acceptance criteria. Calibration points are not dropped from the middle of the
curve unless the cause is determined and documented. If the cause cannot be
determined, the calibration curve is re-prepared. If the low or high calibration
point is dropped from the curve, the working curve is adjusted and sample
results outside the curve are qualified.
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F.3.2

Continuing Instrument Calibration


Records
The calculations and associated statistics for continuing instrument calibration are
included or referenced in the test method SOPs. The concentration of the CCV
standard is greater than the low calibration standard and less than or equal to
the midpoint of the calibration range. All CCVs must be analyzed and reported. If
a CCV fails, reanalysis or corrective action must be taken.
Sufficient raw data records are retained to allow reconstruction of the continuing
instrument calibration verification. Continuing instrument calibration verification
records connect the continuing verification date to the initial instrument
calibration.
Where appropriate, the laboratory has manual integration procedures, detailed in
SOP 110_0016 that are adhered to when evaluating calibration data.



Frequency
Calibration shall be verified for each compound, element, or other discrete
chemical species, except for multi-component analytes such as Aroclors,
Chlordane, Total Petroleum Hydrocarbons, or Toxaphene, where a representative
chemical, related substance or mixture can be used.
Calibration verifications are performed:



-

At the beginning and end of each analytical batch. For methods employing
internal standards, a single verification is performed at the beginning of the
analytical batch, per the TNI Standard. Some methods have more frequent
CCV requirements (see specific SOPs). Many inorganic methods require the
CCV to be analyzed after every 10 samples.

-

Whenever it is expected that the analytical system may be out of calibration
or might not meet verification acceptance criteria.

-

When the time period for calibration or the most recent calibration verification
has expired.

-

For all analytical systems that have a calibration verification requirement.
Requirements can be found in the method SOPs.

-

Before sample analysis, after every 10 field samples, and at the end of the
analysis sequence, with the exception of CCVs for Pesticides multi-component
analytes (i.e. Aroclors, Toxaphene, Chlordane, total petroleum hydrocarbons),
where a representative chemical, related substance or mixture can be used.

Evaluation, Verification and Corrective Actions
The validity of the initial calibration is verified prior to sample analysis by use of a
continuing instrument calibration verification (CCV) standard. CCV acceptance
criteria are included in the test method SOPs.
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Corrective action is initiated for CCV results that are outside of acceptance
criteria (see Section 12 – “Control of Nonconforming Environmental Testing” and
below).
F.3.3

Unacceptable Continuing Instrument Calibration Verifications
If routine corrective action for continuing instrument calibration verification fails to
produce a second consecutive (immediate-must start within one hour; no samples
can be run between the failed CCV and the two additional CCVs) calibration
verification within acceptance criteria, then a new calibration is performed or
acceptable performance is demonstrated after corrective action with two consecutive
calibration verifications.
For any samples analyzed on a system with an unacceptable calibration, some
results may be useable if qualified and under the following conditions:
a) If the acceptance criteria are exceeded high (high bias) and the associated
samples are below detection, then those sample results that are non-detects may
be reported as non-detects.
b) If the acceptance criteria are exceeded low (low bias) and there are samples that
exceed the maximum regulatory limit, then those exceeding the regulatory limit
may be reported.
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Saturated Hydrocarbons and Alkylated MAH and PAH:
ESS Laboratory performs the forensic GCFID and GCMS analysis using the following procedures:
Soil Extraction: Samples are extracted by Microscale Solvent Extraction- MSE (EPA Method
3570 Modified):
Initial volume: 5g
Final volume 2 mL
Water Extractions: Samples are extracted by MSE (EPA Method 3511 Modified):
Initial volume: 35mL
Final Volume: 2mL
Saturated Hydrocarbons, Isoprenoids and Aliphatic Ranges (DRO and TPH): GC/FID analysis
Alkylated MAH and PAH: GC/MS analysis (Analytes evaluated from SIM with full scan also collected)
QC Criteria: Surrogates 50-120%, Blank Spike 60-140%
GC-FID CCV +/-20%D w/ 15% <25%D
GC-MS CCV +/- 25%D w/ Average <15%D
Soil samples are dried with sodium sulfate in glass vials, spiked with surrogate and extracted for 4 hours
using method 3570-Mod. Once complete samples are filtered through sodium sulfate and concentrated to
a final volume of 2mL. If high levels of contamination are present the final volume may be adjusted. The
extract is spiked with internal standard and aliquots removed for GC-FID and GC-MS analysis.
Water samples have sodium chloride, surrogate and 2mLs of DCM added and are extracted for 4 hours
using method 3511-Mod. Once complete a portion of the DCM is removed, spiked with internal standard
and aliquots removed for GC-FID and GC-MS analysis.
For saturated hydrocarbons the extracts are analyzed by wide-range GC-FID using method 8015-Mod.
This method provides gas chromatographic conditions for the detection of some volatile and all semivolatile petroleum fractions including gasoline, kerosene, diesel fuel or No. 2 fuel oil (home heating oil),
lubricating oil, No. 6 oils, and crude oil. In addition, the method can be used to identify pyrogenic
materials such as coal tar, creosote, and pitch. Extracted samples are injected into a capillary column that
is temperature programmed to facilitate separation of organic compounds. Detection and quantitation are
based on FID detection response compared to calibration standards using the internal standard technique.
For alkylated MAH and PAH the extracts are analyzed by GCMS/SIM using method 8270-Mod. The GC
column is temperature programmed to separate the analytes, which are then detected with a mass
spectrometer (MS), connected to the gas chromatograph. Analytes eluted from the capillary column are
introduced into the mass spectrometer by a direct connection. Identification of target analytes is
accomplished by comparing their mass spectra with the electron impact (or electron impact-like) spectra
of authentic standards. Quantitation is accomplished by comparing the response of a major (quantitation)
ion relative to an internal standard using an initial calibration curve. In addition, a full scan run is
collected simultaneously and can be provided for TIC identification.

Petroleum Hydrocarbon Analysis / Fingerprinting
Compound
C-8
C-9
C-10
C-11
C-12
C-13
2,6,10-trimethyldodecane (1380)
C-14
2,6,10-trimethyltridecane (1470)
C-15
C-16
2,6,10-trimethylpentadecane (1650)
C-17
Pristane
C-18
Phytane
C-19
C-20
C-21
C-22
C-23
C-24
C-25
C-26
C-27
C-28
C-29
C-30
C-31
C-32
C-33
C-34
C-35
C-36
C-37
C-38
C-39
C-40
TPH (C8-C40)

Aqeous (ug/L - ppb)
57.1
57.1
57.1
57.1
57.1
57.1
57.1
57.1
57.1
57.1
57.1
57.1
57.1
57.1
57.1
57.1
57.1
57.1
57.1
57.1
57.1
57.1
57.1
57.1
57.1
57.1
57.1
57.1
57.1
57.1
57.1
57.1
57.1
57.1
57.1
57.1
57.1
57.1
57.1

Soil (mg/Kg - ppm)
0.400
0.400
0.400
0.400
0.400
0.400
0.400
0.400
0.400
0.400
0.400
0.400
0.400
0.400
0.400
0.400
0.400
0.400
0.400
0.400
0.400
0.400
0.400
0.400
0.400
0.400
0.400
0.400
0.400
0.400
0.400
0.400
0.400
0.400
0.400
0.400
0.400
0.400
0.400

NAPL (mg/Kg - ppm)
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200

MAH_PAH Analyte List

Compound
Benzene
C1-Benzene
C2-Benzenes
C3-Benzenes
C4-Benzenes
C5-Benzenes
Methylcyclohexane
Toluene
Ethylbenzene
m,p-Xylene
Styrene
o-Xylene
Isopropylbenzene
n-Propylbenzene
1,3,5-Trimethylbenzene
1,2,3-Trimethylbenzene
1,2,4-Trimethylbenzene
t-Butylbenzene
sec-Butylbenzene
p-Isopropyltoluene
n-Butylbenzene
trans-Decalin
cis-Decalin
C1-Decalins
C2-Decalins
C3-Decalins
C4-Decalins
Benzo(b)thiophene
C1-Benzo(b)thiophenes
C2-Benzo(b)thiophenes
C3-Benzo(b)thiophenes
C4-Benzo(b)thiophenes
Naphthalene
2-Methylnaphthalene
1-Methylnaphthalene
C1-Naphthalenes
C2-Naphthalenes
C3-Naphthalenes
C4-Naphthalenes
Biphenyl
Acenaphthylene
Acenaphthene
Dibenzofuran
Fluorene
C1-Fluorenes
C2-Fluorenes
C3-Fluorenes

Aqeous (ug/L - ppb)
0.571
0.571
0.571
0.571
0.571
0.571
0.571
0.571
0.571
0.571
0.571
0.571
0.571
0.571
0.571
0.571
0.571
0.571
0.571
0.571
0.571
0.571
0.571
0.571
0.571
0.571
0.571
0.571
0.571
0.571
0.571
0.571
0.571
0.571
0.571
0.571
0.571
0.571
0.571
0.571
0.571
0.571
0.571
0.571
0.571
0.571
0.571

Soil (ug/Kg - ppb)
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00

NAPL (mg/Kg - ppm)
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00

Dibenzothiophene
C1-Dibenzothiophenes
C2-Dibenzothiophenes
C3-Dibenzothiophenes
C4-Dibenzothiophenes
Phenanthrene
Anthracene
C1-Phenanthrenes/Anthracenes
C2-Phenanthrenes/Anthracenes
C3-Phenanthrenes/Anthracenes
C4-Phenanthrenes/Anthracenes
Retene
Benzo(b)naphtho(2,1-d)thiophene
C1-Benzonaphthothiophenes
C2-Benzonaphthothiophenes
C3-Benzonaphthothiophenes
C4-Benzonaphthothiophenes
Fluoranthene
Pyrene
C1-Fluoranthenes/Pyrenes
C2-Fluoranthenes/Pyrenes
C3-Fluoranthenes/Pyrenes
Benzo(b)fluorene
Benzo(c)fluorene
2-Methylpyrene
4-Methylpyrene
1-Methylpyrene
Benzo(a)anthracene
Chrysene/Triphenylene
C1-Benzo(a)anthracenes/Chrysenes
C2-Benzo(a)anthracenes/Chrysenes
C3-Benzo(a)anthracenes/Chrysenes
C4-Benzo(a)anthracenes/Chrysenes
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(e)pyrene
Benzo(a)pyrene
Perylene
Indeno(1,2,3-cd)pyrene
Dibenzo(a,h)anthracene
Benzo(g,h,i)perylene
Coronene
2,6,10-trimethyldodecane (1380)
2,6,10-trimethyltridecane (1470)
2,6,10-trimethylpentadecane (1650)
C-17
Pristane

0.571
0.571
0.571
0.571
0.571
0.571
0.571
0.571
0.571
0.571
0.571
0.571
0.571
0.571
0.571
0.571
0.571
0.571
0.571
0.571
0.571
0.571
0.571
0.571
0.571
0.571
0.571
0.571
0.571
0.571
0.571
0.571
0.571
0.571
0.571
0.571
0.571
0.571
0.571
0.571
0.571
0.571
0.571
0.571
0.571
0.571
0.571

4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00

2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00

C-18
Phytane

0.571
0.571

4.00
4.00

2.00
2.00

MAH_PAH Additional Compounds
Compound
2,6-Dimethylnaphthalene
2,3,5-Trimethylnaphthalene
4-Methyldibenzothiophene
2/3-Methyldibenzothiophene
1-Methyldibenzothiophene
3-Methylphenanthrene
2-Methylphenanthrene
2-Methylanthracene
9/4-Methylphenanthrene
1-Methylphenanthrene
Carbazole
C0-Naphthobenzothiophenes

Aqeous (ug/L - ppb)
0.571
0.571
0.571
0.571
0.571
0.571
0.571
0.571
0.571
0.571
0.571
0.571

Soil (ug/Kg - ppb)
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00

NAPL (mg/Kg - ppm)
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00

The following are summaries of ESS Laboratory procedures with
standard operating values. Volumes used and detection limits can
change with difficult sample matrices and high moisture content.
MADEP EPH with PAHs:
ESS Laboratory performs the MADEP EPH analysis with the following parameters:
Soil Extractions: Sample are extracted by Microwave method 3546.
Initial volume: 25g
Final volume: 1ml
Water Extractions: Samples are extracted by Separatory Funnel method 3510.
Initial Volume: 1L
Final Volume: 1ml
Fractionation: 5 gram silica cartridges
Aliphatic range analysis: GC/FID analysis
Aromatic range and PAHs: GC/MS analysis following modified 8270 criteria per MADEP EPH method,
using EPH surrogates and internal standards.
PAHs can be analyzed by GCMS-SIMs when lower detection limits are required.

Total Petroleum Hydrocarbon analysis from the EPH extract:
The sample is extracted by the MADEP EPH method. The extract is split into two sub-extracts. One subextract is analyzed by GC/FID for DRO C10-C28 and TPH in the C9-C36 range. (This range can be
expanded to C40 or C44.) The remaining sub-extract is fractionated though a silica cartridge according
to the MADEP EPH method and analyzed for Aliphatic and Aromatic hydrocarbons.

VOC Analysis, including MtBE:
Soils: Soils are prepared by method 5035 and analyzed by method 8260C. Method 5035 provides two
procedures to prepare soil samples, a Low Level VOC analysis and a Mid to High Level VOC analysis
using Methanol.
Low Level VOC analysis: The Low Level VOC analysis can produce low detection limits and is not
suitable for samples with high concentrations of VOCs or difficult matrices that adsorb VOCs. Vials must
be analyzed immediately or frozen with 48 hours of sampling for a 14 day hold time.
Methanol Analysis: For those samples with high concentrations of VOCs and difficult matrices, the
methanol procedure is recommended. Vials must be stored <6C with a 14 day hold time.
ESS laboratory typically provides vials for both the Low Level VOC and Methanol analysis. It is
recommended that only Methanol vials be submitted when detection limits from the Methanol vials are

low enough to meet data quality objectives. The methanol can sometimes produce a better extraction,
especially for difficult matrices. Low Level vials should be submitted when low detection limits are
needed. Low Level vials should always be submitted in duplicate accompanied by one methanol vial.
Any analyte outside of the low level calibration range will need to be analyzed from the methanol vial.
Required containers:
Low Level VOC: 2 x 40 ml pre-weighed VOA vials with 5 ml if DI water and a stir bar.
Methanol: 1 x 40 ml pre-weighed VOA vial with 15ml of methanol.
% Solids: An additional jar should accompany the VOA vials for % solids analysis.
Waters are prepared according to method 5030 and analyzed according to method 8260C. ESS requests 3
x 40ml 1:1HCl preserved vials with zero headspace for each sample. Vials must be stored <6C with a 14
day hold time.

TAL Metals plus Tin
Metals in soil are digested by method 3050 and analyzed by methods 6000 and 7000. Mercury in soil is
digested and analyzed by method 7471.
Metals in water are digested by method 3005. Mercury in water is digested and analyzed by method 7470.
Samples (waters and soils) are initially run by ICP method 6010. The lab may opt to analyze some
elements by ICPMS or GFAA either to achieve lower detection limits or due to suspect matrix
interferences.
Soil: (Elements not including Hg) – increasing weight for wet samples
Initial Volume: 2.5- 5 grams
Final Volume: 100ml
Soil Hg: – increasing weight for wet samples
Initial Volume: 0.6 to 2g
Final Volume: 40ml
Water (Elements not including Hg) : (or 100 to 10 for lower DLs)
Initial Volume: 50 ml
Final Volume: 25 ml
Water Hg:
Initial Volume: 20 ml
Final Volume: 40 ml

Semivolatile 8270D:
ESS Laboratory performs the 8270D analysis with the following parameters:

Soil Extractions: Sample are extracted by Microwave method 3546.
Initial volume: 15g
Final volume: 0.5ml
Water Extractions: Samples are extracted by Liquid/Liquid Extraction method 3520.
Initial Volume: 1L
Final Volume: 1ml

PCB 8082A:
ESS Laboratory performs the 8082A analysis with the following parameters:
Soil Extractions: Sample are extracted by Soxhlet method 3540.
Initial volume: 20g
Final volume: 10ml
Water Extractions: Samples are extracted by Separatory Funnel method 3510.
Initial Volume: 1L
Final Volume: 1ml
Cleanups: All sample extracts are acid washed. Extracts are copper cleaned when sulfur
interferes with chromatography.

Pesticide 8081A:
ESS Laboratory performs the 8081A analysis with the following parameters:
Soil Extractions: Sample are extracted by Microwave method 3546.
Initial volume: 20g
Final volume: 5ml
Water Extractions: Samples are extracted by Separatory Funnel method 3510.
Initial Volume: 1L
Final Volume: 5ml
Cleanup: All sample extracts are Carbopreped.

Herbicide 8151A:
ESS Laboratory performs the 8151A analysis with the following parameters:

Soil Extractions: Sample are extracted by Microwave method 3546.
Initial volume: 10g
Final volume: 4ml
Water Extractions: Samples are extracted by Separatory Funnel.
Initial Volume: 500ml
Final Volume: 4ml
Micro-extractions (When low reporting limits not needed)
Initial Volume: 40ml
Final Volume: 4ml

Cyanide, Free method 9014
Soils: Colorimetric analysis of a water leach
Waters: Colorimetric Analysis of water.

Total Cyanide method 9014
Soil Extractions: Midi-distillation followed by manual colorimetric analysis
Initial volume: 1ml
Final volume: 5ml
Water Extractions: Midi-distillation followed by manual colorimetric analysis
Initial Volume: 50ml
Final Volume: 50ml

Remedial Investigation Work Plan Addendum - Parcels 3 and 4
Williamsburg Works Site
Brooklyn, New York
July 2021

Appendix E
Historical Documents

GEI Consultants, Inc., P.C.

NARA - CP
RG 156 E 316 Box 12
Brooklyn Union Gas Company

Reproduced from the Unclassified I Declassified Holdings of the National Archives

1

APPROVED RESOLUTION NO.41

69<
BOARD OF ESTIMATE AND APPORTIONMENT
CITY OF NEW YORK

Joint application of
STANDARD OIL COMPANY OF NEW YORK, INC.

and
SOCONY VACUUM CORPORATION
for permission to inatail, maintain and use a pipe over and across
North 11th Street, at a paint about 669 feet west of Kent Avenue,
and over and across North 12th Street, at a point about 697 feet west
of Kent Avenue, Borough of Brooklyn.
See Minutes, January 15, 1932; May 6, 1932.
WHEREAS,
The Standard Oil Conyony of New Yoik hit, and Seo,ny-Vanmn Cor.,nilon,
bye presented a join’ petition dated betcmber , 1931 Ia the Board of Estincie and
Appertioninait rrquntiag pe,mI,si&, to install, maintain and use a 6 inch pipe over
and ,uoia North 11th and foul 12th Stints, in the Uoaugh of flmoklyn, at point.
respectively 669 feet 94 inches and 697 fret west of the westerly lint of Kent
Avenue, and 19 feet 3 Inches uboie dic street surface of North 1111 Street and
10
feet I4 india above lilt itreeL surface or North 12th Street, said pipe to be med
to convey atcnn between the plant. of the petitioners tituated a.. the ajutherly side
of North (liii Street an.] the northerly side of North 12th SIrne, the pipe to
pea.
scion the jnç’erty of the ilrookb.n Ut Ga, Cosipny, situated on the
Node Letween North 11th and North 12th Street., Kent Avenue an.) tile East River,
one, them Fore, be it
RESOLVED,
that the etmami of the oqaintiot of the Gil of New York be and the same
is herfly given 10 the Slandard Oil Cnn,oay of New York, bc, anti the Socony
(201)

I

I

7

Vacuum Cnrrmntbn, to Install, maintain and n.e • ñ bids pipe over and area.1

not renewed or if the atnxture hereby auttiorized shalt not be reqaired so be
,,,s,,ed IL I, agreed that it Walt beronse lIt property of lit Caty ut New York.

w

North 1111. Sneet at a poinL C feel 914 indies watt of the sectierty lint of Kay1
Avenue sod over ansi across North 1211. Steed, at a yw,int 09) feel west of Sir
westerly line of Kent’ Avenue with a einnnct of 19 feet 3 lode, above the street
surfea of North 11th Street and 16 feet I 4 inches aIs,ve the street surface of North
1211, Siren she jic to pan over the block between North I Ith and Nssrlh 12th
Streets octupied by the Umoktys, Union Cs, Ccaitpany with the contest of thaç
Coalpany, the pipe 1° be cactI for 51w encTveyanca of steam between 11w plans, of the
gnnt for their talc and reclusive benefit, the pipe Sit be as shown opa.. a plus -

3. This cuneens it for lIe exclusive site of ttte grahttee aol alsalt not be anigncd
either In whole or in part, or leased or sublet in any Intoner, star ehatt title thereto, or
.4hI. interest or tworeny therein posa In or veil in any other presni,. finn or cor1., ‘en’
list wltattoevrr, either 5 lIst acl of tit gentile or by operation of hw, without lIar’
consent in wrilnig cit The Cary of Yew York, aeling by 11* Board set Estimate ml
A pport ion m ens

5. The grantee Wall my tIm entire enet

entitled
“Plan showing location of Imposed Overhead Stca,ss Pipe Line In be —
constructed in North 11th unit North 12th Strertt, borough of firticillyn, to
accompany aiqilkatirni dated Uccr,,,hr.r 22, 19.11 or the Standard Oil Co. of —
New York, Inc. to tlse bnsr,l of Fatitnale slid Al,tctrtionsnesit, City of New
YOTh”

if alt work, btior

nations with the structure herel- autt,orired, and nrtkt, arty—

owl ,saat,’rist to etm’

Ce) tts constrimetims, maintenance and removal,
Cb) The leeteelton of all atnieioen which shalt tn any way tie slitiurl,cd
lii’ its construction or rr,nnnt

(c) Alt diaogea

a coj’y of which is itladsod hereto sail mask a tort hereof utt the following terms

in

sewers or oilier aubtttrface ttmel,,re, letralitateul by

at ennetrucrios, or removal, including lIst laying or relaying of pipe,,
cumloits,

and conditions

sewn ur other structure,.

I, This consent au:11 coatinge only during the pleature of tie hazed of Estinnje
end Apsiomfoomeat and thali he rnoeabtr uni sixty (f) day? notice in writing to
the grantee, btit in no case atoll it extend beyond a tern, of len (10) years from
th, date of its apemsal by she Mayor and Iheresslun all rights of the grantee in said
greet, by virtue of this consent, iltall tense and ktennine.
2. The grantee shall pay into the trealury of The Cily of New York, as compa
catim, for tho privilege herclry granted, and for alanrs in connection with the
examination and gnnling of the jidilion ansI in eznneetion wilh the regalation, toter.
vfsfon and inspection ngcesaary iseesuse of the ,tnseture the turn of five hundred dot.
tars ($50)) per annunt Such payment. unit be made in advance on November 1
of each year, provided, however, that the first payment ihalt be made within thirty
(30) days alter the ‘late of apj,rovat by the Corponlion Cnot,el of the ogreemest
accepting clot cooteni, hereinafter provided for, and shall be only acet. proportim of
Use anntnf charge as the time between the appeon? of (lilt coninut 17 the Mayor
and Novonher I following bear. to a whole ynr.

Cd) The replacing or rentoring of the Iiavrmens in said street which may
he disturbed ituring its consert,ctiutm or rentoval,

j
-

a

Stacit rest of cnm1w’naatinn Wail continue tIp to liw late of the reatontiun of she
street i’avastcnt after (ho removal of the structure front the utreeb
Sods payment. shall mit be cootidered in any manner in the nature of a tax. *
nowZ
but shut It In addition to any and all tsaea of whatsoever kind or dewtitstimi
or tocratlc, required to he paW utider ony onlinance of The City of New York, or
by any law of the State of New York
3. Upon site removal of the grantee mien either of she pooniw, to lie connected
by the .tnsdure, or ulion the revocation or lermination by limitation of this conical,
and all of nid —
the gnudn ahab nose she siniclure henby albocised to lie remoretl
street affected by thia pennistino to he restored to it, proper and original condition.
aj
If rqislred an In do by The Cisy of New York or it, duly authorlmed reprracitalive
anti she entire cost of suds work titall be home by the said grantee. If this content

(r) Each a,,d tory itrm of the inerrased toni of the installation of any
future ytructuret or triwirs or alteneios,s to any cutting or futstre stnsflure,
caused by it. Presence in the street.
(I) The ittspectiost of all work dttnng It. nmssnrtksn or removal as
herein provided, which may be etijuired by the Prr,s.Jent of the
borough and
the CoennUt,insstr of Water Sttpply, Ca, and Elecsrieiiy.
6. Before the construction or removal utah be begun, the
grantee shalt obtain
pennits to do the work from die President of ttte Itorough and from the
Coesmitsinuier
of Waver Supply, Ga. and Fiectrinty, ‘Ut grantee tlmtt perform all
the duties which
my lie Impated by thor omeni. as conditions of such permits, pronded sod,
condi.
Liens are not iseotttistent with dte provision, of this cmtsnst, The
ma to those officials working plans which shalt inclu,le and tltow in grantee shalt ,u5.
detail the method
of ennitroetino of the aiructare hereby sotluinrol asd thi, mode of
change, in all atruetorr, required by she esnulri,ction or rnnovaj of (he jettectitans or
same.
U7.,,, she completion of the work, the grantee shall furnish to the
President
of the
Borough a plan of such diameter as he may direct, showing
acetirately antI distinctly
the linden, sire and lype of construction, and
comlilele dimentinna of
r?retesj or installed under this cnnr,st; alto the location and dimention.the Structure
of oil sml,.
alnietore, encogolered ‘Coring Use peogress e,f the wo& The dq*h
torfare of she new Itnicture soil of eli: subetriseturn nsosemntered below fir Street
site, their location with reference to the nearest earb.lbse and the mutt be shown’
nareat curbline
‘niencetion.
if so ordered by else borough l’renitjetit, alt work ii. connection
with thee initatla.
boo, repair or removal of the structure hereby
ettlhtsrite,t shall he tarried on only at
tsigttt or nsntinuesusly fur twenty-four (24) boors cads day.
-

1203)

(212)

a

r
I

grantee shill o*tk,
It is wide a psnkular coodilion of Ut. consent that the
and to,od,. It
pipe
the
of
plan.
the
to
g.
buIldin
of
Bu,nu
the
the atierovat of
the grantee shall Mc with the
that
t
contes
this
of
condition
lar
particu
wade
,
It also
of the Brooklyn Voice Ga.
Board of Esth,ute sad Appoflianmaat the emsns
pipe scion the said
Caoapany to the in,talbtion and maintenance of the said
it ret is.

-T

I
1

thereof, the consent hereby
siwunod doibra (V..), and In default of the payment
the Bard of Estimate and
given may be ancskd and annulled, at the option of
said Csty, No actioo
,%pp,dinnment of IN City of New Yosk, acting on behalf of
this seellos, shall affect any other legal
or proceeding or right, under the provision of
of New York.
eights, r.edies or noses of action belonging to The City
Praiskcr of the Boroogh
,
the
to
writing
in
notice,
ahall
give
IS. Sari grantee
antI Electricity of its intention to begin
sad to the Commissioner of Water 5upply, Gas
tsel, work c.snmesces.
the work hereby authorired a’ Intl fony’eight hours befnee
nt notIce in
Apportionme
te
sad
Estima
of
Bard
the
to
give
shalt
alto
The grantee
also the dale on which the
and
cunnseneed
work
is
Ike
witch
dale
on
she
of
writing
dates.
fine is completed, not later than ten (10) days after such
re, hereby author.
structu
else
of
tion
cnrsntc
the
commence
shalt
Said
grantee
4.
othcnvisc ttsis consent shall he
1933,
July
1,.
tsefnre
or
same
on
the
complete
and
md
law or otherwise, for that
farfeited forthwith and witt,ont any proceedings, risker at
l by the hoard of Esti
piepite; provided, however, that such tune may be estaida
aisle and Apportionment
gnsntee shall duly esecute an
IS. This consent shall be null and vain wiles, said
consent and shalt premise,
j,utsgsacnt ‘us weieing, wheec’rn said grantee shall accept this
alt the ten,,,, conslitiona and
covenant and agree to emsfonn to, abide by and perform
Instrument with the
nquiew,cnu in this eonaeac fixed and contained aod file said
Yoek within sixty (en)
Board of Estimate and Apportionmest of The Sly of Km.
however, that such
dsy, after the approval of this content by the Mayor; provided, ,t.
time nay be extended by the Hard of Estimate and Appinionma ent to hold tie
Md said grantee shall promise, covenant nod agree in said intintro
persons or property which may result
Sty of New York hannkts from all damages to
e hereby authorfrom she construction, use, maintenance or operation of the finctor

right of way thnmgk
7. The grantee’ shall allow to The Sty of New York a
ised for any and all gnxtuns
under or shave any jun of ‘he structure hncby autlmr
City of New York,
which art “mw or may be hereafter placed in said tired by The
any structure in said
If at any time it sisali become neceSsary to reltee or alter
through or remove all or any portion ci
street, die Ctty shall have the right to break
the City sIte rEpent.
the stnKturc bcnhy ststhonaed and the gratutec shall toy to
intoned by suci, rnmoI.
therein shalt be con
8. tie structure hereby authorized and any fixture, bid
tion and controt ni she peope. 5,
sInaI.,], maintained and openaird suhjeei so the sagrrvt
times to the inapeetitas
authorities of The City of New York. It shalt be opal at all
she Chant, of The -t
of nit the authorhica who ha.c junsdiction in tacit matter, under
City oP New York.
inteecit the owner, of
9. This consent is subject to whatever sight, title or
slotting property or othen may have in and so said street
-a
including
10, Said granite shall be liable for all damages to persons or property,
and
construction
nf
the
reason
by
the street and structures therein anul theresunder,
it Is a coadithn of ‘I
operation or maintenance of Ute ttntctnre hereby authoeised, ted
either person or
this contest that The City of New York assumes no liabihey to
property on aerount of this consent.
all lawi or
II. tilt contest is granted on the further nod express crnelitim, that
be strictly corn.
ordinance, cow in Cone, or tablets may hereafter be adopted. .1,111
rilesl with.
Il. This consent is open the expres, condition hat within thirty (30) dan site,
toethe date of approval by the Dirpintian Conaset of the sgntmrnt aerepting this
sent, hereinafter psrnidrd for, and before anything it done In aetna of the rights
of New ‘l
eeolernd kathy, the grantee shall deposit with the Cmapqr&ler of The City
in to he
York the sum of two thousand doltsra (F2,O.). either in money or iu aecont
and a
approved by kin., which fund shall he security for tie perfonnancs of the terms
grantee of
etnlitions of this amsait In ale of defasdt In the jnfom.sace by said
any of such em, sad romliticos the City of New York shalt have she eight to oat
nccnwy
the work So be done and the nsaterial, to he furnished for waiting the ble
tout
thaisga or eqnin, alter ten (10) day.’ notice. and shalt whet the rnsooa
of default in the
thereof from the said fund witheat tepi proceedings, or in ate
such fund
payment of the annual charge, shall collect she same, with inlaiaç from
attcr los (10) days’ notice io writing to the said grantee.
shalt, upon
lb at of any drafts so made, ulassa the security fund the said giantee
York
thirty (at)) days’ notice In writinw pay to the Co.npteoiter of The City of New
two
a sum of mann sufficient to restore the said fusd to the original amotmt or

I
I

Eatimate
A true copy of resolution adopted by the Board of
and Apportionment May 6, 1932.
PETER J. McGOWAN,
Secretary.

Tho foregoing resolution Is hereby approved.
JAMES 3. WALKER,
Mayor.
Dated, New York, May 20, 1952.
l5)

(4)

L

WHEREAS,

APPROVED RESOLUTION NO. S

The Prnldng of the Bontah of Sroddri aid the Dqadmat of Waler Sopoly.
Ga. and edridty ad,I.d that the aid amdtit had liom removed or, July fl, l937
‘n
dnfon. he It

RESOLVED.
That the aforeeald tomcat he

aid

the ram. I. hereby readided. and be it ferther

RESOLVED,
That the -Comptroller or the Depanmwt of flnencr at tin sc any be Ii hail,7
authorited aid directed to return to the owner thereof the seeteity now hold or, dqnil
waler the lens and coalition, of the raid coenafi upon the fnymtu of compematim, at
rim nit of two hundred aid Ilk7 rklbn ($250) per 00mm, for the period from November
I. t936 to July fl, 1937, aid lie It further

)

BOARD OF ESTIMATE
tin op NEW YORK

Rescinding consent granted

STANDARD OIL COMPANY OF NEW YORK
and
SOCONY-VACUUM CORPORATION

RESOLVED,
That IN, ranolotbi atoll not heome effective mien and until the aid flrooldn, Fire
Brick Work. atoll awide an hutntrnt.d In writing relating the City of Naw York (rot,
any and all chin, of any kind, dwnder or daaipdo,i whatsoever hold or chimed to
he held aa&r the tenam and ceididoru of the afornaid annO and agyeelrg to dldah
waive awl .unnla to the City of New York any and LI eights and prWlega in or
tooler old area held or daimed to be held under or by virtue of the aid otnent aid
Itt aid insthn,at with lb. Bnerd of Eadmate of the Guy of New York

A true copy of resolution adopted by the Board of Estimate Jan
nary 20, 1938.
PauL Bnnsrzm,
Secretary.

The foregoing resolutIon is hereby approved.

F. LAGUnOPA,
Mayor.
Dated. New York, February 3, 1938.
(20)

to maintain a 6 inch pipe over and across North 11th and
Streets, Borough of Brooklyn, and authorizing the return
deposited under said consent and the proportionate part of
chargo paid In advance for the period from June 15th, 1937
ber 1. 1937.

North 12th
oF security
tho annual
to Novem

See Minute,, May 28, 1937; January 20, 1938.

WHEREAS.
By resolution adopted by the Btard of Eatinute aid Apiamloomn or,
May 6, 1937
’t
oral approved by the Mayer on May 2{ 1932, 0500* was Jointly gurild to the Sbnderd
Oil Company of New York, Inc. and Soeaty.Vacw.mi Cmporaulo., to install, normnuin
and nec .6 Inch pipe over and anon North 11th aid Noel), 12th Street., to the Dorongh
of flrnoliyo, at point. rapeetively 669 feet 9>4 hieber ..d 697 fret want of the westerly
line 01 Kni Avenue end -19 feet 3 l.tha above the net ,utha of North 11th Sweet
and 16 fret 1>4 Inches aWn the atrert autiacs 01 North 17th Street the raid pipe tohe
tad to wa,vty atwu between plants of the petltlotien alitatol
the tomb aide of
North 11th Street and the northerly aid. of North 12th Street the pipe to
pa.i ovobad
auto the pro9aly of the Oeothlyn Union Ca. Cootpeny rituated get the block
betwea
North 11th aid North 12th Streete, Kent Avenue arid tire East River, and elm
duly accepted the consent aid raenplied with the team and avaditioru thereof lorlorNag
the ooloinm,n of acceniry In the urns ol two thoonnd drallara (V.000) or. deposit
with
the Comptroller for the faithful performance of itrtrrmt aid coalition and die oymnI
of ranpatratim, In the run, of five htmdrd dollar. ($500)
per anton up to November

I, 1937, aM

(21)

[

WHEREAS.
The Sorony’Vaamm Oil Company. lnwgpontal, presented a peli1ion dated May IS.
1937 to the Bowd of E,tinnte and Apponiomnest reciting therein that 5orijoy-Vaoima
Coeporatico dwLged it, name to Socaiy.Vanmn, Oil Conijotty, lncpontoi aiwl the
Standard Cit Conirw.y of New York, Inc. was dial, merged cc June 30, 1934 with the
Sowny’Vaomm Oil Cooipany, lpa,rporatcd, and requestiog the neuron of the above
nwntion,d crawttt and the return of security onintainal cc depoot with tie Conpiratlor
for the faithiul perlnmgnce of the tern,. avid omilitium of the outwit, and

APPROVED RESOLUTION NO.6

BOARD OF ESTIMATE
CITY OP NEW YORK

WHEREAS,
The P,nitknt of the Bormigh of Brnoklyn, iii a cotnnvniatkm thIrd July 9. 1937,
adyjied lint the work iv. cosnedima with the rtunont of the taM p1 pa wa, cotnltldeti
ml June 15, 1937, ant
WHEREAS.
Section Zui the anwat provides Its inn that (Itt Tate of cnmycuuation chill axilnuc
up to the date of lIst restoration of the atrert jovunent after the renionl of the structure
from the street; now, Ihcniore, he it

RESOLVED,
Tint the retulution adqital May 6, 1932, approved by the Mayor May 20, 1932, he
cml it i, hereby mmdcl; and he it runher
RESOLVED.
tot the Cmaptn,fler, or the Department of Finance a, the nit tiDy he, of the Cty
ul New York be and it, or I.e1 Inby ía anthorirol and dinned to rrtom to the oner
tliend tlw awicity now held at deptait wide ‘Ice term, aid conditmm of the .ahl en’.
wit avid rduml tInL twit of the ,mtcnl ennpeosttio.t paid in a,lnnce to Novonher I,
1937. For else period fermi June 15, 1937, to November 1, 1937: and he ft loftier
RESOLVED.
Titat tie. enoletfon shall ma become effeclive wiles, and until the said Soen,y
Vawsur, Oil Company, loccrpontol, alnll eseente an (etinanesit in writing nlaii.tg the
City of New York (nun any am) all claim, ci any kind, chancier eT deueripdor. wint
,oenr, held or claimed to he IteM under the teetna and curdielona of the aforesaid Lament
and agreeing to guitclaim, waive and aurrader to the City of New York any and alt
eight, and privileges in or over said street held or claimed in be held wider or by virtue
of the iii.) amient and file the acid inatnaneni with elm Board of &tlnaie ci the City

of New York
A true copy of resolutioat adopted by the Board of Estimate Jan
oar)’ 20. 1938.
PEARL BKpassTEeet,
Seat tary.

The foregoing resolution is hereby approved.
P. LAGUARDIA,

Mayor.

Dated. New York, February 3, 1938.
(22)

Application of

BROOKL N TRUST COMPANY, l’RUST .E,
to continule to maintain, id ute a 6-inch pipe ondcr a d accost the pub
lic boardwalk and beach t Brighton Beach, at a
nt about 130 feet
west of Parkway Court, I
ugh of Brooklyn.
Set Minutes, April 30, I

7; january 20,

38.

WHEREAS,
B, resnietion a&pted by misc Board nt
tiutute aad Apportionment on January
2% 1W sad approved by the Aetjo1 Mayor
February I, 1W, anitent was gmntrd
to Rally Aucaciata to instill, maintain r ua a aix inch pfgie under stud aerm. the
public imardwaik and tiod, at Brighton roth,
tough of tlrooklyn. at a point show
30 [ret welt of tin wotesty line 0t P kw C it, conucejing the battting establish.
macnt of the grantee with the Orran i order to ob in salt watt, for oat In the bathing
rst,bliihment intl the grantee amp .1 the cuii.mr nil coenpiicd with the trrma and
onditiont thereof including the
nuntanre of sent ty in the sum of $7S0 on deptuil
with the Comptroller and the pa
I ci roml.cnattio in’lhe stan of 1450 per annum
up In tin dale of expitation of/bc consent on Febnia 1, 1937; and
WHEREAS,

/

dwipsny,

The Brooklyn Toni
Ca notice of alt the pr’ ny entititutisig the trust
estate in a certain procjd’ding entitled in tin Matter ‘.1 a
djuatmntt, etc., of the
right, of the holders ,l’ investment, in a certain mongage
eri premises located
on the Boardwalk between the Bailmad Right uP Way and I tinny Court, flomugh
of Umoklyn, County of King,, Ctty a’.d Stat. nI New York g rantee,) by Bond and
Mortgage Guanatd Company, and designated a Citaamntet No. 186077”, nquoncd
the renewal of the nn,t for a period ni three yeses; twig, thcnForv. he it
(23)

Flow chart of batch operations at Pratt Oil Refinery ca.
1871, producing kerosene from petroleum

from F. Williamson and A. R. Daum, The American Petroleum Industry,
Evanston, Northwestern University Press, 1959
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Certified Sanborn® Map Report
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Client Name:
GEI Consultants Inc.
455 Winding Brook Drive
Glastonbury, CT 06033

EDR Inquiry # 2119865.3s

Contact: Melissa Felter

1/15/08

The complete Sanborn Library collection has been searched by EDR, and fire insurance maps covering the target
property location provided by GEI Consultants Inc. were identified for the years listed below (selected maps only*). The
certified Sanborn Library search results in this report can be authenticated by visiting www.edrnet.com/sanborn and
entering the certification number. Only Environmental Data Resources Inc. (EDR) is authorized to grant rights for
commercial reproduction of maps by Sanborn Library LLC, the copyright holder for the collection.

Certified Sanborn Results:
Site Name:
Address:
City, State, Zip:
Cross Street:
P.O. #
Project:
Certification #

Williamsburg MGP
Kent Ave
Williamsburg, NY 11211
NA
Williamsburg
EA8F-42E4-9D99

* Environmental Data Resources, Inc. has been instructed by GEI
Consultants Inc. to print ONLY the Sanborn Maps for the years listed
below:

Sanborn® Library search results
Certification # EA8F-42E4-9D99

The Sanborn Library includes more than 1.2 million
Sanborn fire insurance maps, which track historical
property usage in approximately 12,000 American
cities and towns. Collections searched:

1981 (2)

1941 (2)

1980 (2)

1916 (2)

1979 (2)

1905 (2)

Library of Congress

1978 (2)

1887 (1)

University Publications of America

1965 (2)

EDR Private Collection

1951 (2)
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Limited Permission To Make Copies
GEI Consultants Inc. (the client) is permitted to make up to THREE photocopies of this Sanborn Map transmittal and each fire insurance map
accompanying this report solely for the limited use of its customer. No one other than the client is authorized to make copies. Upon request made
directly to an EDR Account Executive, the client may be permitted to make a limited number of additional photocopies. This permission is
conditioned upon compliance by the client, its customer and their agents with EDR's copyright policy; a copy of which is available upon request.

Disclaimer - Copyright and Trademark notice
This Report contains certain information obtained from a variety of public and other sources reasonably available to Environmental Data Resources, Inc. It cannot be
concluded from this Report that coverage information for the target and surrounding properties does not exist from other sources. NO WARRANTY EXPRESSED OR
IMPLIED, IS MADE WHATSOEVER IN CONNECTION WITH THIS REPORT. ENVIRONMENTAL DATA RESOURCES, INC. SPECIFICALLY DISCLAIMS THE
MAKING OF ANY SUCH WARRANTIES, INCLUDING WITHOUT LIMITATION, MERCHANTABILITY OR FITNESS FOR A PARTICULAR USE OR PURPOSE. ALL
RISK IS ASSUMED BY THE USER. IN NO EVENT SHALL ENVIRONMENTAL DATA RESOURCES, INC. BE LIABLE TO ANYONE, WHETHER ARISING OUT OF
ERRORS OR OMISSIONS, NEGLIGENCE, ACCIDENT OR ANY OTHER CAUSE, FOR ANY LOSS OF DAMAGE, INCLUDING, WITHOUT LIMITATION, SPECIAL,
INCIDENTAL CONSEQUENTIAL, OR EXEMPLARY DAMAGES. ANY LIABILITY ON THE PART OF ENVIRONMENTAL DATA RESOURCES, INC. IS STRICTLY
LIMITED TO A REFUND OF THE AMOUNT PAID FOR THIS REPORT. Purchaser accepts this Report "AS IS". Any analyses, estimates, ratings, environmental risk
levels or risk codes provided in this Report are provided for illustrative purposes only, and are not intended to provide, nor should they be interpreted as providing
any facts regarding, or prediction or forecast of, any environmental risk for any property. Only a Phase I Environmental Site Assessment performed by an
environmental professional can provide information regarding the environmental risk for any property. Additionally, the information provided in this Report is not to be
construed as legal advice.
Copyright 2008 by Environmental Data Resources, Inc. All rights reserved. Reproduction in any media or format, in whole or in part, of any report or map of
Environmental Data Resources, Inc., or its affiliates, is prohibited without prior written permission.
EDR and its logos (including Sanborn and Sanborn Map) are trademarks of Environmental Data Resources, Inc. or its affiliates. All other trademarks used herein are
the property of their respective owners.
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