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Section 1
Introduction and Description of Remedial
Program

This Site Management Plan (SMP) is required as an element of the remedial program at
the Former N.L. Industries Site (hereinafter referred to as the “Site”) under the New
York State (NYS) Brownfield Cleanup Program (BCP) administered by New York State
Department of Environmental Conservation (NYSDEC). The site was remediated in
accordance with: Brownfield Cleanup Agreement (BCA) Index# B9-0554-98-12, Site #C-
915200, which was executed on May 30, 2006.

1.1 General

Norampac Industries Inc. entered into a BCA with the NYSDEC to remediate a 7.5 acre
property located in in the Village of Depew, Town of Cheektowaga, County of Erie, NYS.
This BCA required the Remedial Party, Former N.L. Industries Foundry, to investigate
and remediate contaminated media at the site. A figure showing the site location and
boundaries of this 7.5 acre Site is provided in Figure 1. The boundaries of the site are
more fully described in the metes and bounds site description that is provided within
Section 2.1.1.

After completion of the remedial work described in the Remedial Action Work Plan
(RAWP), some impact was left in the subsurface at this site, which is hereafter referred
to as “remaining impact.” This SMP was prepared to manage remaining impact at the
site until the Environmental Easement is extinguished in accordance with ECL Article 71,
Title 36. All reports associated with the site can be viewed by contacting the NYSDEC or
its successor agency managing environmental issues in NYS.

This SMP was prepared by Tighe & Bond, on behalf of Norampac, Inc. in accordance with
the requirements in NYSDEC DER-10 Technical Guidance for Site Investigation and
Remediation and the guidelines provided by NYSDEC. This SMP addresses the means for
implementing the Engineering Controls (ECs) and Institutional Controls (ICs) that are
required by the Environmental Easement for the site.

1.2 Purpose

A limited portion of the site contains impacted fill material which remains after
completion of the remedial action. ECs and ICs have been incorporated into the site
remedy to control exposure to remaining impacted fill material during the use of the site
to ensure protection of public health and the environment. An Environmental Easement
granted to the NYSDEC, and recorded with the Erie County Clerk, will require compliance
with this SMP and all ECs placed on the site. This SMP specifies the methods necessary
to promote compliance with all ECs required by the Environmental Easement for the
impacted fill that remains at the site. This plan has been approved by the NYSDEC, and
compliance with this plan is required by the grantor of the Environmental Easement and
the grantor’s successors and assigns. This SMP may only be revised with the approval of
the NYSDEC.
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This SMP provides a detailed description of all procedures required to manage remaining
contamination at the site after completion of the Remedial Action, including:

¢ Implementation and management of all ECs and ICs
e Groundwater monitoring

e Performance of periodic inspections, certification of results, and submittal of
Periodic Review Reports (PPRs)

To address these needs, this SMP includes an Engineering and Institutional Control Plan
for implementation and management of the EC/ICs and a Monitoring Plan for
implementation of Site Monitoring.

This SMP also includes a description of PRRs for the periodic submittal of data,
information, recommendations, and certifications to NYSDEC.

It is important to note that:

i. This SMP details the site-specific implementation procedures that are required
by the Environmental Easement. Failure to properly implement the SMP is a
violation of the environmental easement, which is grounds for revocation of
the Certificate of Completion (COC);

ii. Failure to comply with this SMP is also a violation of Environmental
Conservation Law, 6NYCRR Part 375 and the Brownfield Cleanup Agreement
for the Site, and

iii. thereby subject to applicable penalties.

1.3 Revisions

Revisions to this plan will be proposed in writing to the NYSDEC’s project manager. In
accordance with the Environmental Easement for the site, the NYSDEC will provide a
notice of any approved changes to the SMP, and append these notices to the SMP that is
retained in its files.
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Section 2
Site Background

2.1 Site Location

The subject property is located at 3241 Walden Avenue in Depew, New York, which is a
suburb to the east of Buffalo. The property is situated on the south side of Walden
Avenue, approximately 580 feet west of the center line of Transit Road. The property is
legally described as Part of Lot 68, Township 11, Range 7 of the Holland Land
Company’s Survey in the Village of Depew, Town of Cheektowaga, County of Erie. Metro
Waste Paper Recovery Inc. (Metro Waste), currently operates a paper recycling facility
at the site.

The subject property is approximately 7.5 acres in size. The site is located in a mixed
commercial/industrial and residential area. Commercial/industrial properties adjoin the
east and west sides of the subject site. The properties located across the street, on the
north side of Walden Avenue, are a mixture of residential and some commercial sites
(e.g. restaurant). The south side of the property is bordered by railway tracks elevated
on a berm, while a concrete mixing plant is situated further to the south. The
topography of the subject property and immediate surrounding area has a generally flat
grade.

Metro Waste currently operates paper fiber recycling activities at the site. Operations
are primarily limited to the eastern and central sections of the site while the western
section of the site consists of vegetated open space and a stormwater detection pond.
Paper fiber recycling has been conducted on the site by various companies since 1974.

2.1.1 Site Boundaries

As referenced in a Commitment for Title Insurance issued by Ticor Title Insurance
Company with an effective date of December 30, 2008, the land referred to in the
Commitment is described as follows:

TICOR TITLE INSURANCE COMPANY, ORDER NO.: 5008-25273
EFFECTIVE DATE: DECEMBER 30, 2008

ALL THAT CERTAIN PLOT, PIECE OR PARCEL OF LAND, WITH THE
BUILDINGS AND IMPROVEMENTS THEREON ERECTED, SITUATE,
LYING AND BEING IN THE TOWN OF CHEEKTOWAGA, VILLAGE OF
DEPEW, COUNTY OF ERIE AND STATE OF NEW YORK, BEING PART OF
LOT 68, TOWNSHIP 11, RANGE 7 OF THE HOLLAND LAND COMPANY'S
SURVEY, BOUNDED AND DESCRIBED AS FOLLOWS:

BEGINNING AT A STONE MONUMENT IN THE SOUTHERLY LINE OF THE
ELLICOTT ROAD, NOW KNOWN AS WALDEN AVENUE AT A DISTANCE
OF 584.42 FEET WESTERLY FROM THE POINT OF THE "TRANSIT LINE"
OR THE CENTERLINE OF TRANSIT ROAD; RUNNING THENCE
WESTERLY ALONG THE SAID SOUTHERLY LINE OF WALDEN AVENUE
1513.6 FEET TO THE NORTHWESTERLY CORNER OF LANDS CONVEYED
TO CHARLES A. FINNEGAN BY GEORGE W. WICKERSHAM AND
EDWARD J. HANCY, AS EXECUTORS OF THE LAST WILL AND
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TESTAMENT OF MARY A.P. DRAPER, DECEASED, DATED MAY 5, 1922
AND RECORDED IN ERIE COUNTY CLERK'S OFFICE IN LIBER 1634 OF
DEEDS AT PAGE 96; THENCE SOUTHERLY AT RIGHT ANGLES TO THE
SOUTHERLY LINE OF WALDEN AVENUE A DISTANCE OF 173.16 FEET
TO THE NORTHERLY LINE OF LANDS CONVEYED TO THE NEW YORK
CENTRAL AND HUDSON RIVER RAILROAD COMPANY BY DEED
RECORDED IN ERIE COUNTY CLERK'S OFFICE IN LIBER 301 OF DEEDS
AT PAGE 202; THENCE EASTERLY AND ALONG THE NORTH LINE OF
LANDS SO CONVEYED TO AFORESAID RAILROAD BY AFORESAID DEED
1511.13 FEET; THENCE NORTHERLY IN A STRAIGHT LINE AT RIGHT
ANGLES WITH THE PRECEDING COURSE 259.18 FEET TO THE POINT
OF BEGINNING.

A copy of the ALTA survey prepared by Nussbaumer & Clarke, Inc. of Buffalo, NY is
included as Plan A to this report.

2.2 Site Description

For the purposes of this plan the property has been primarily subdivided into three
sections as depicted on Figure 2. These property sections are identified as the eastern
section which contains all the site building structures, the central section which contains
the containment cell, and the remediated western section of the site.

As discussed in the June 2005 NYSDEC Decision Document (NYSDEC-DD), the NYSDEC,
as part of their evaluation of the proposed alternatives, selected soil consolidation and
capping as the remedial remedy for the site. The NYSDEC selected remedy consisted of
the excavation of impacted fill material from the western section of the property for
consolidation on the central section of the site within a 1.1 acre impacted fill
containment cell. Upon completion of the consolidation of the impacted fill within the
cell, a surface cover system (i.e. asphalt/vegetative cap) would be place over the cell to
allow for truck parking (increasing the completed cell size to 1.5 acres). In addition,
surface covers systems (i.e. asphalt, concrete, 12-inches of clean fill) would be placed
on other areas where impacted fill material was exposed at the surface. Details of the
remedial actions conducted within the central and western sections of the property are
provided within the Final Engineering Report (FER).

The NYSDEC concluded that this remedy would virtually eliminate any human exposure
though direct contact to the impacted fill and that inhalation of air-borne particles would
be prevented as wind scouring of exposed surface soils would no longer occur. The
implementation of this strategy also required the installation of several new cover
systems and the continued maintenance of existing systems.

2.2.1 Eastern Section

The eastern section of the site contains a majority of the site’s improved structures,
including the main plant and office building, a scale house, and a small storage building.
In addition, the eastern section of the site also contains the trucking yard, the former
“rail siding” area, and a parking lot (located on the eastern side of the building).

The main plant and office building are estimated to occupy an area of approximately
63,400 ft°>. The east side of the property is paved with asphalt for employee parking. A
truck loading/unloading and trailer parking area are located west of the building. In
November 1999, the trucking yard was re-surfaced with new gravel. According to
Norampac, approximately 400 tons of gravel was imported to the site in order to provide
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a minimum cover of approximately 3 inches across the trucking yard. In December
2004, Metro Waste paved the trucking yard to provide a better driving surface for the
trucks that entered the property on a daily basis to load and unload shipments. The
existing granular surface was considered a sufficient sub-base and was graded prior to
installing the asphalt, which consisted of 4.5 inches of binder coat and 1.5 inches of
asphalt topcoat. In addition to the asphalt, a new concrete apron, approximately 6
inches thick, was constructed adjacent to the west side of the building. In addition, the
area identified as the former “rail siding” area was also paved with 6-inches of asphalt (4
inches binder coat and 2 inches top coat) on August 15, 2008 as part of the NYSDEC-
DD.

2.2.2 Central Section

The central section of the property contains the containment cell that was constructed as
part of the NYSDEC-DD. This area is now used as a parking area for Metro Waste. The
former lagoon and marsh area were also formerly located along the southern side of this
section of the site.

2.2.3 Western Section

The area between the central section of the property and the west property line is
identified as the western section of the site. The western section of the site is currently
comprised of undeveloped land and a stormwater detention pond.

Soil remediation activities consisted of the excavation of impacted soils from the western
(undeveloped) section of the site and the consolidation and construction of a
containment cell within the central portion of the site by utilizing a portion of the
excavated soils. These activities were completed utilizing the residential use soil cleanup
criteria for lead of 400 milligrams per kilogram (mg/kg), as the targeted remedial
objective (New York Codes Rules and Regulations (NYCRR) Soil Cleanup Objectives (6
NYCRR Part 375)). Excavation and consolidation activities were initiated on October 22,
2007, temporarily suspended from February 22, 2008 to May 5, 2008 due to weather
conditions, and were completed on September 12, 2008.

2.3 Site History

The subject property was first developed for industrial use in 1892. Past on-site
activities have included brass foundry operations conducted between 1892 and 1972
(i.e. 80 years), smelting operations carried out in the early part of the century, and the
processing of babbitts. These operations were performed by various companies which
reportedly include:

e Buffalo Brass Company (1892 — 1899) had operations along eastern section of
the site

e Empire Smelting Company (early 1900’s) conducted operations within the area of
the current trucking yard

e Magnus Metal Corporation (1899 - 1936) which acquired a portion of the subject
property from Buffalo Brass in 1899 and continued the brass foundry operations
until 1936

e National Lead Company (1936 — 1972) acquired the entire property and
operations from Magnus Metal Corporation. The name Magnus remained with the
company, and was called Magnus Metal, a Division of National Lead Company
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National Lead Company eventually changed its name to NL Industries Inc. N.L.
Industries vacated the site in 1972

Waste produced by operations at the site, including the dredged material from a former
settling lagoon, was apparently spread throughout the property. Waste foundry sands
were also potentially disposed of on-site. These historical activities have caused the
presence of elevated levels of lead, zinc, and copper to be present within the fill
material.

2.3.1 Previous Investigations and Reports

The site has been environmentally characterized during several previous investigations,
the information of which has been submitted to the NYSDEC. These investigation and
remedial activities include the following:

e Potential Hazardous Waste Site Preliminary Assessment, N.L. Industries, Inc.,
3241 Walden Avenue, Depew, NY, EPA Site ID Number NYD980531636, NUS
Corporation (NUS), 1986

e Site Inspection Report, N.L. Industries/Buffalo Plant, Depew, New York, NUS, July
29, 1988

e Draft, Limited Phase 2 Environmental Site Assessment, 3241 Walden Avenue,
Depew, New York, XCG Consultants, Ltd. (XCG), February 10, 1999

e Draft, Limited Phase 2 Environmental Site Assessment, Former Oil Tanks Area,
3241 Walden Avenue, Depew, New York, XCG, February 10, 1999

e Draft, Additional Phase 2 Environmental Site Assessment, 3241 Walden Avenue,
Depew, New York, XCG, May 18, 1999

e Limited Phase 1 Environmental Site Assessment, Former N.L. Industries Site,
3241 Walden Avenue, Depew, New York, XCG, June 11, 1999

o Draft, Off-Site Surficial Soil Investigation, 3241 Walden Avenue, Depew, New
York, XCG, July 26, 1999

e Report on the Implementation of the Interim Remedial Measures (IRM) at 3241
Walden Avenue, Depew, NY, July 12, 1999 to July 26, 1999, Norampac,
September 14, 1999

e Final Remedial Investigation/Feasibility Study (RI/FS) for the Former NL
Industries Site in Depew, NY, XCG, December 21, 2004

¢ Remedial Action Plan (RAP), Tighe & Bond, December 2006

e Specifications for the Remediation of Contaminated Materials (SRCM), Tighe &
Bond, August 2007

e Groundwater Investigation Report, CRA, June 2009

e Test Pit Investigations Findings Letter, Benchmark Environmental Engineering &
Science, PLLC, June 22, 2009
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2.4 Geologic Conditions

2.4.1 Regional

The subject property is located in Erie County, which is comprised of two physiographic
provinces. The northern half and western edge of Erie County is situated in the Erie-
Ontario lake plain province while the southern portion is comprised of the Allegheny
Plateau province. The study area is located in the Erie-Ontario lake plain province.

With the exception of areas near the major drainage ways, the Erie-Ontario Plain has
little significant relief and its topography is typical of an abandoned lakebed. The
elevation slopes upwards to the south to southeast, starting from approximately 569
feet above mean sea level at the Lake Erie shoreline. The study area is situated at
approximately 676 feet above mean sea level.

Erie County is underlain by bedrock of the Upper Silurian and the Middle and Upper
Devonian periods. The bedrock formations are in bands with an east-west alignment.
The oldest formations are located in the northern section of Erie County and become
younger towards the south. Bedrock underlying the county is relatively flat, but dips
approximately 50 feet per mile to the southwest.

The City of Buffalo is underlain by the Onondaga Limestone, which is the lowest
formation of the Devonian period in this area. The Hamilton Group is situated above
and to the south of the Onondaga Limestone. This formation consists of shales and
limestones in a band approximately 4 miles wide. Depew, which is a suburb to the east
of Buffalo, is located near the border of the Onondaga Limestone and Hamilton Group.

The overburden soil is comprised of the Odessa silt loam, which is nearly level (0 to 3
percent slope) and is somewhat poorly drained. This soil contains a high clay content.
The surficial layer is typically very dark greyish-brown silt loam less than 1 foot thick.
The subsoil is a mottled silty clay in the upper portion and mottled reddish-brown silty
clay in the lower part. The substratum consists of a varved reddish-brown, grey, or
reddish-grey silty clay. This silty clay acts as a vertical migration barrier to
contaminants present at surface.

2.4.2 Site Specific

The site-specific hydrogeology was determined from the various Phase 2 ESAs
conducted at the subject property, including the subsurface investigation carried out as
part of the RI/FS. The subsurface conditions at the various portions of the site are
briefly summarized in this section. In general, the shallow fills across the site consist of
varying types of fill material overlying a native silty clay stratum. Bedrock was not
encountered in any of the deep boreholes drilled across the entire site (26 feet was the
deepest borehole advanced).

In this report, fill material is defined as surficial soils of varying grades, such as sand,
gravel, silty sand, and sandy silt. Further, fill material that has been mixed with metal
waste (e.g. foundry sands, smelting residues, babbitt residues, process water residues,
etc.) produced from decades of historical on-site industrial operations is referred to as
impacted fill. The metal waste produced by the foundry operations, smelting operations,
and processing of Babbitts, including the dredged material from the former settling
lagoon and foundry sands, was apparently mixed and spread throughout the property.
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As a result, the fill material across the site, which was originally clean, became
impacted.

The impacted fill encountered at the western section of the site consisted of sand and
gravel fill mixed with silty clay, and the metal waste produced by the historic site
operations. Brick and concrete fragments were also encountered within the impacted
fill. The depth of the impacted fill at the western section of the site was generally
between approximately 2 to 6 feet below grade. The impacted fill is underlain by a
native silty clay stratum. Occasional pebbles and gravel are present within the silty clay.
The consistency of the native shallow soil unit increased from very stiff to hard with
depth, and became less hard as the depth approached the shallow water-bearing zone
which was encountered at a depth of ~15 feet below grade. The native silty clay was
generally the same throughout the property.

Groundwater flow conditions at the site have been previously determined by the
installation and gauging of seven groundwater monitoring wells that were located
throughout the property prior to remedial efforts. Based on information obtained from
the previously existing wells, there appears to be at last two different groundwater
layers present beneath the site, and are separated by the top of the stiff native silty clay
layer. Perched water has been encountered within the fill material at various drilling
locations; however, the natural shallow groundwater-bearing zone is situated in the
native silty clay. The low hydraulic conductivity of the silty clay causes infiltrated
surface water to remain “perched” within the fill layer. This perched water appears to be
sporadic and is not present in a continuous layer throughout the property. The upper
portion of the silty clay was damp to moist and the consistency is stiff to hard (i.e. not
saturated). This soil unit becomes soft and saturated at a greater depth (approximately
15 feet).

Based on historic water level measurements taken on two separate gauging occasions,
groundwater at the site is estimated to flow in a northwesterly direction towards
Scajaquada Creek which is located approximately 0.25 miles to the north of the site.

Groundwater in the area is not used for drinking purposes. The Village of Depew is
serviced by municipal water, which is drawn from Lake Erie.

2.5 Stormwater

As part of the construction of the containment cell impermeable surface features on the
property were subsequently increased.

Due to the increase in paved areas created by the containment cell, the containment cell
was graded to direct a portion of the flow toward the western portion of the site. The
grading was also designed to reduce the paved area flowing easterly to the existing
piped network and CB-1 to pre-construction conditions. This reduced the peak flow in
the piped network back to pre-construction levels, but increased the sheet flow toward
Walden Ave within the area of the containment cell. The final grading of the
containment cell is presented within the FER and the attached ALTA Survey prepared by
Nussbaumer & Clarke, Inc.

In order to attenuate the peak runoff rate and to improve water quality, a retention
pond was installed within the western portion of the site. The retention pond was
constructed at the toe of the west slope of the containment cell. A portion of the asphalt
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cap flows directly into this pond. A stone trench was constructed along a portion of the
toe of the north slope of the capped area to redirect runoff from the northern section of
the cell to the pond.

An 8” HDPE outlet pipe was installed at the northeast corner of the pond. This outlet
pipe helps attenuate peak runoff from the pond. The invert of this outlet pipe is set such
that the Channel Protection Volume will be provided in the pond below the outlet invert.
The outlet pipe was also equipped with a grate to prevent entry of trash or large debris
that could clog the outlet pipe.

The outlet is piped to a pre-existing catch basin at the northeast corner of the capped
area. This catch basin is connected to an existing pipe network that discharges to the
24" culvert in Walden Ave. The 24” culvert drains to the Scajaquada Creek.
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Section 3
Summary of Remedial Investigation
Findings

Environmental investigation activities were initiated on the site in the mid-1980s. NUS
conducted the first environmental investigation of the subject property for the United
States Environmental Protection Agency (USEPA). NUS completed an off-site
reconnaissance of the property in early-1986 and prepared a report entitled “Potential
Hazardous Waste Site Preliminary Assessment, N.L. Industries, Inc., 3241 Walden
Avenue, Depew, NY, EPA Site ID Number NYD980531636.” On March 31, 1987, NUS
conducted a site inspection, on behalf of the USEPA, and collected three sediment and
four soil samples for laboratory analyses. Elevated concentrations of several polycyclic
aromatic hydrocarbons (PAHs) and metals (e.g. lead, copper, and zinc) were detected in
the surficial soils. The results of this investigation are summarized in the NUS report
entitled “Site Inspection Report, N.L. Industries/Buffalo Plant, Depew, New York,” dated
July 29, 1988.

In early 1998, NYSDEC approached Norampac regarding the elevated PAHs and metals
detected at the subject property in 1987, and requested that Norampac carry out a
subsurface investigation. Since that time, a number of subsurface investigations have
been conducted at the site. These investigations are summarized within Section 2.3.1.

Based on the analytical data from these previous investigations and from information
provided within the December 2004 RI/FS and NYSDEC-DD, constituents of concern
(COCs) in the soil/fill material within the eastern and central sections of the site consists
primarily of semi-volatile organics (SVOCs) and inorganic metals. A more in-depth
discussion on COCs, and the nature and extent of site impact to is presented within the
RI/FS.

3.1 Nature of Impact Fill

A majority of the fill material located within the eastern and central sections of the site
contains concentrations of metals, primarily lead, exceeding the 6 NYCRR Part 375 Soil
Cleanup Objectives for unrestricted use. The depth of the fill material within the eastern
and central sections of the property is generally encountered at a depth of 2 to 6 feet
below grade.

In addition to metals, residual SVOCs were also detected within the fill material from the
eastern and central portions of the site but to a much lesser extent than metals.
Generally, the residual SVOC impacts were typically found within the same areas as the
metal impacts.

3.1.1 Gas Cylinders

Copper cylinders, reportedly containing methyl mercaptan gas, have previously been
encountered during excavation activities at the site. During June 4 and 5, 2009, the
Property Owner contracted Benchmark Environmental Engineering & Science, PLLC
(Benchmark) of Lackawanna, NY to conduct a test pit investigation within the eastern
section of the site in order to attempt to identify if additional cylinders existed on the
site. During the investigation buried cylinders were encountered at several locations
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within the eastern section of the property. A copy of the June 22, 2009 report is
included as Appendix A.

3.2 Extent of Impact Fill

For the purposes of this SMP, all fill material encountered within the eastern and central
proportions of the site shall be considered as impacted with site COCs. Although actual
concentrations of COCs may vary across the site due to the fill materials heterogeneity,
it will be assumed that site related COCs are present at elevated concentrations
until/unless specific characterization of the designated area has been conducted.

The underlying very stiff to hard native silty clay has been previously identified to be
minimally impacted. This native material was found to act as an effective barrier against
the vertical migration of site COCs from within the upper fill material into lower native
formations and underlying groundwater.

The following subsections provides a brief summary of the degree and extent of lead
impacted fill within the eastern portions of the property that were identified as part of
the RI/FS investigation activities. A more detailed description of degree and extent of
the impacted fill is provided within the RI/FS.

3.2.1 Trucking Yard

Metal-impacted fill encountered within the trucking yard consisted of sand and gravel at
the surface becoming a mixture of sand, gravel, and silty clay with depth. The depth of
the metal-impacted fill in this area generally ranges between approximately 4 and 5 feet
below grade, and was encountered as deep as 6 feet.

The analytical results of soil samples historically collected from the fill material within
this area contained concentrations of lead ranging from 4,900 mg/kg to 31,000 mg/kg.

3.2.2 Parking Lot

The underlying metal-impacted fill material located within the parking lot along the east
side of the property, is comprised of coarse sand with gravel, ranged between
approximately 1.5 and 2.5 feet below grade. The metal-impacted fill within the former
basement area is approximately 10.5 to 11.5 feet below ground surface, where refusal
was encountered.

Historical sampling in the parking lot was conducted in two different areas. The initial
testing focused on the south side of the parking lot. Three oil tanks were formerly
stored in this area, two of which were located below grade in a concrete-lined vault. The
second investigation was carried out from the centre to the north end of the parking lot
to determine the general quality of the fill material underlying the asphalt.

Soil samples from two boreholes drilled at the south end of the parking lot were
collected from the material used to backfill the former oil tanks basement. The
concentration of lead was much lower in this fill than the fill located elsewhere on the
property. Lead was detected in these two samples at 18 ppm and 8 ppm, respectively.

Soil samples from two boreholes drilled within the south-central and southwest of the
former tank area were collected and analyzed for lead. Lead was detected in these two
samples at 1,500 ppm and 1,200 ppm.
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Two boreholes were drilled in the north to central portions of the parking lot. Lead was
detected in the fill material in these two boreholes at 22,000 mg/kg and 6,000 mg/kg,
respectively.

3.2.3 Former Rail Siding Area

The overburden material along the former rail siding area consisted of rail ballast
underlain by metal-impacted fill, which was comprised of sand and gravel, and silty clay
mixed with metal waste from past on-site industrial operations. The metal-impacted fill
was, encountered at a depth ranging between approximately 3 to 4 feet below grade
was dark brown to black in color and was saturated with perched water.

Historical soil samples collected during previous investigations from within this area
identified the presence of lead within the fill material at concentrations raging from
1,900 mg/kg to 13,000 mg/kg.

3.2.4 Under Building

Soil samples collected through the building floor slab were collected as part of the Rl in
order to fill-in the data gap in this area of the property. The boreholes were placed at
different sections of the building in an effort to develop an understanding of the
subsurface conditions beneath the structure.

Metals analyses were conducted in the fill material at seven locations. In the borehole
located in the southeast area of the building, the fill material contained a lead
concentration of 250 mg/kg; however, the lead concentrations in the fill material at the
other locations ranged from 860 mg/kg to 27,000 mg/kg. Based on these results, a
majority of the fill material beneath the floor slab is expected to contain elevated
concentrations of lead above the TAGM 4046 Background Value.
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Section 4
Summary of Remedial Actions

The December 2004 RI/FS report proposed seven remedial alternatives for managing
the impacted fill material at the site. As discussed in the June 2005 NYSDEC-DD, the
NYSDEC, as part of their evaluation of the proposed alternatives, selected soil
consolidation and capping as the remedial remedy for the site. The NYSDEC selected
remedy consisted of the excavation of impacted fill material from the western section of
the property for the consolidation on the central section of the site followed by the
construction of a 1.1 acre containment cell. In addition, surface covers systems (i.e.
asphalt, concrete, 12-inches of clean fill) would be placed on other areas where
impacted fill material was exposed at the surface.

The NYSDEC concluded that this remedy would virtually eliminate any human exposure
through direct contact to the impacted fill and that inhalation of air-borne particles
would be prevented as wind scouring of exposed surface soils would no longer occur.
The implementation of this strategy also required the installation of several new cover
systems and the continued maintenance of existing systems.

In December 2004 Metro Waste paved the trucking yard (located to the west of the
building) to provide a better driving surface for the trucks that enter the site to load and
unload shipments. The completion of the paving of the trucking yard was utilized as a
cover system to limit public exposure to the identified COCs as detailed within the
December 2004 RI/FS.

In accordance with the June 2005 NYDEC Decision Document, site remedial activities,
specifically the excavation and reuse of 7,100 cubic yards of impacted soil/fill material
from within the undeveloped western section of the site to construct an impacted soil/fill
material containment cell within the central portion of the site. Excavation and
consolidation activities were initiated on October 22, 2007, temporarily suspended from
February 22, 2008 to May 5, 2008 due to weather conditions, and were completed on
September 12, 2008. Remedial activities also included the removal of rail ties and
impacted ballast covering of the area known as the “rail siding” area with an asphalt
cover system.

The following is a summary of the remedial actions performed at the site:

e The excavation of impacted soils from the western (undeveloped) section of the
site and consolidation and construction of a containment cell within the central
portion of the site by utilizing a portion of the excavated soils in accordance with
the NYSDEC Decision Document.

e The covering of the containment cell with a surface cap consisting of imported
clean fill, a geo-synthetic clay liner (GCL) and soil/vegetative or asphalt cover. A
ramp was constructed from the trucking yard to the top of the containment area
to allow access for future parking on the top of the containment cell. The height
of the placed impacted fill materials, prior to cap construction was 6 feet above
ground. Jersey barriers are to be installed around the asphalt parking area for
protection of the side slopes from the trucks.
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e The construction of a GCL and Soil cover system on all non-paved areas (side
slopes of the containment cell) of the containment cell. This cover system
consists of approximately 12- inches of clean soil underlain by a GCL covering
with a 6-inch sand layer between the GCL and impacted fill. All exposed soil has
been hydro seeded as an erosion control methodology.

e The construction of a GCL and Asphalt cover system on all paved areas of the
central section containment cell. This cover system consists of 6 inches of asphalt
(4 inches binder coat and 2 inches top coat) underlain by 12-inches of clean fill,
followed by a GCL covering with a 6-inch sand layer between the GCL and the
impacted fill.

Further details regarding the remediation of the central and western sections of the site
are included within the FER.

In addition to the remedial actions that were undertaken on the property, the following
actions were also implemented in order to prevent exposure to any impacted fill material
remaining on-site:

e The execution and recording of an Environmental Easement on the eastern and
central portions of the site in order to restrict land use and prevent future
exposure to any impacted fill remaining on the site.

e The development and implementation of a SMP for long term management of
remaining contamination as required by the Environmental Easement, which
includes plans for: (1) Institutional and Engineering Controls, (2) monitoring and
(3) reporting.

4.1 Removal of Impacted Fill from the Site

Impacted material that was excavated from the western section of the site was either
moved to the area designated for the containment cell or removed from the site for
disposal at an approved disposal facility. The central section containment cell
(approximately 1.1 acres in size) functions as a truck parking area. Approximately
7,100 cubic yards of impacted fill was placed in the containment cell and approximately
16,466 tons of impacted fill was transported offsite for disposal. The excavated areas
within the western section of the site were backfilled with clean fill and restored to their
approximate original grade. A figure depicting the topographic survey of the
remediation areas in included as Figure 3.

A demarcation layer consisting of orange construction fencing was buried at the lateral
extents of the excavation within the western section of the site. Table 1 and Figure 4
summarize the results of all soil samples remaining at the site after completion of
remediation activities.

Additionally, as part of remedial activities, the railroad ties located within the area
known as the “rail siding area” were removed and the area has been paved.
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4.2 Goals of Remedial Action

The goals of the remedial activities conducted on the western portion of the property
were to either remove or limit public accessibility to the previously identified COCs for
the site, specifically lead and SVOCs as prescribed in the NYSDEC-DD.

Tighe & Bond utilized the residential use soil cleanup objectives as specified in Title 6
Part 375 of the NYCRR Soil Cleanup Objectives (6 NYCRR Part 375) for lead and SVOCs.
A table summarizing the analytical results from the remedial actions is provided within
the FER.
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Section 5
Engineering and Institutional Control Plans

Since remaining impacted fill exists beneath certain areas of the site, ECs are required
to protect human health and the environment. This section of the SMP describes the
procedures for the implementation and management of all ECs at the site. The sections
of the property subject to the Environmental Easement and the locations of the ECs
(totaling 4.65 acres in size) are described in detail and depicted in the Nussbaumer &
Clarke, Inc. ALTA Survey attached to this SMP.

5.1 Purpose

This plan provides the following:
e A description of all EC/ICs on the site
e The basic implementation and intended role of each EC

e A description of the features to be evaluated during each required inspection and
periodic review

e A description of plans and procedures to be followed for implementation of ECs,
such as the implementation of the Excavation Work Plan (EWP) for the proper
handling of remaining impacted fill material that may be disturbed during
maintenance or redevelopment work on the site

e Any other provisions necessary to identify or establish methods for implementing
the ECs required by the site remedy, as determined by the NYSDEC.

5.2 Engineering Control Systems

The purpose of the EC systems is to eliminate the potential for human contact with fill
material, percolation of precipitation through the impacted fill, and eliminate the
potential for contaminated runoff from the site. As identified within the NYSDEC-DD, the
existing and newly installed EC systems in place at the site consist of the following:

e Asphalt only: According to the RI/FS, the trucking yard within the eastern
section of the site was recently paved in 2004 and is covered by 4.5 inches of
sub-base material and 6-inches of asphalt (4.5 binder coat and 1.5 inches top
coat). The eastern parking lot was historically paved with asphalt for employee
parking. In addition, the area identified as the “rail siding area” was paved with
6-inches of asphalt (4 inches binder coat and 2 inches top coat) on 8/15/2008.

e Building and Apron Concrete: The floor of the existing building and exterior
concrete pads/aprons are believed to be a minimum of 6 inches in thickness of
concrete.

e GCL and Soil: All non-paved areas (side slopes of the containment cell) of the
containment cell are covered by approximately 12- inches of clean soil underlain
by a GCL covering with a 6-inch sand layer between the GCL and impacted fill. All
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exposed environmentally clean soil/fill has been hydro seeded as an erosion
control methodology.

e GCL and Asphalt: All paved areas of the central section containment cell are
covered by 6 inches of asphalt (4 inches binder coat and 2 inches top coat)
underlain by 12-inches of clean fill, followed by a GCL covering with a 6-inch sand
layer between the GCL and the impacted fill.

A figure depicting the locations of each cover system type is included as Figure 5.

The EWP that appears in Appendix B outlines the procedures required to be implemented
in the event a cover system is breached, penetrated or temporarily removed and any
underlying remaining contamination is disturbed. Procedures for the inspection and
maintenance of these cover systems are provided within Section 6 of this SMP.

5.3 Institutional Controls

A series of ICs are required by the NYSDEC-DD to: (1) implement, maintain and monitor
the ECs; (2) prevent future exposure to remaining contamination by controlling
disturbances of the subsurface contamination; and, (3) limit the use and development of
certain portions of the site to industrial uses only. Adherence to these ICs on the site is
required by the Environmental Easement and will be implemented under this SMP. These
ICs are:

e Compliance with the Environmental Easement and this SMP by the Grantor and
the Grantor’s successors and assigns

e ECs must be operated and maintained as specified in this SMP

e All ECs on the Site must be inspected at a frequency and in a manner defined in
the SMP

e Data and information pertinent to management of the Site must be reported at
the frequency and in a manner defined in this SMP

ICs identified within the Environmental Easement may not be discontinued without an
amendment to or extinguishment of the Environmental Easement.

The site has a series of ICs in the form of site restrictions. Adherence to these ICs is
required by the Environmental Easement. Site restrictions that apply to the site are:

e The central and eastern portions of the property may only be used for
industrial/commercial purposes provided that the long-term ECs/ICs included in
this SMP are employed

e The central and eastern portions of the property may not be used for a higher
level of use, such as unrestricted or restricted residential use without additional
remediation and amendment of the Environmental Easement, as approved by the
NYSDEC

e All future activities on the property that will disturb remaining impacted material
must be conducted in accordance with this SMP
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e The site owner or remedial party will submit to NYSDEC a written statement that
certifies, under penalty of perjury, that: (1) controls employed at the site are
unchanged from the previous certification or that any changes to the controls
were approved by the NYSDEC; and, (2) nothing has occurred that impairs the
ability of the controls to protect public health and environment or that constitute
a violation or failure to comply with the SMP

e The groundwater beneath the central and eastern sections of the property may
not be used for potable or non-potable purposes

5.4 Excavation Work Plan

The western section of the site has been remediated for unrestricted use. The eastern
and central portions of the site contain remaining impacted fill material enclosed by
several types of cover systems. Any future intrusive work that will penetrate the cover
systems, or encounter or disturb the remaining impacted fill, including any modifications
or repairs to the cover systems will be performed in compliance with the EWP that is
attached as Appendix B to this SMP. Any work conducted pursuant to the EWP must also
be conducted in accordance with the procedures defined in the Community Air
Monitoring Plan (CAMP) for the site and in accordance with the contractor’'s Health a
Safety Plan (HASP) for the specific work activity to be conducted. A copy of the CAMP
and an example of a HASP are attached on compact disk as Appendix C.

Any intrusive construction work will be performed in compliance with the EWP, the CAMP
and the contractor’s HASP requirements, and will be included in the periodic inspection
and certification reports submitted under the Site Management Reporting Plan (SMRP).

Any work conducted pursuant to the EWP must also be conducted in accordance with the
procedures defined in a HASP and CAMP prepared for the site.

The site owner and contractors performing disruptive activities are responsible for the
safe performance of all intrusive work, the structural integrity of excavations, proper
disposal of excavation de-water, control of runoff from open excavations into remaining
contamination, and for structures that may be affected by excavations (such as building
foundations and bridge footings). The site owner will ensure that site development
activities will not interfere with, or otherwise impair or compromise, the ECs described in
this SMP.

5.4.1 Gas Cylinders

As discussed in Section 3.1.1 buried gas cylinders have been encountered during
previous excavation activities at the site. If additional cylinders are encountered during
any subsurface activities, excavation will cease and the Owner’s P.E. and NYSDEC will
immediately be notified. All cylinders encountered will be evaluated by the Owner’s P.E.
and the Owner will submit a removal plan to NYSDEC for review and approval.
Appropriately trained personnel will excavate and remove all cylinders within the
designated work area while following all applicable federal, state, and local regulations.
Removed cylinders will be properly characterized and removed from the site.
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Section 6
Inspections and Notifications

6.1 Inspections

Inspections of all remedial components installed at the site will be conducted at the
frequency specified in the SMP. A comprehensive site-wide inspection will be conducted
annually in the spring. The inspections will determine and document the following:

e Whether ECs continue to perform as designed

e If these controls continue to be protective of human health and the environment
e Compliance with requirements of this SMP and the Environmental Easement

e Achievement of remedial performance criteria

e Sampling and analysis of appropriate media during monitoring events

o If site records are complete and up to date

e Changes, or needed changes, to the remedial or monitoring system

The reporting requirements are outlined in the Periodic Review Reporting (PRR) section
of this plan (Section 9).

6.1.1 Asphalt Only Cover System

Inspection of the asphalt only cover system will be conducted annually in the spring
after all snow has melted or been plowed/cleared from the site. If during the inspection
the cover system is determined to be damaged appropriate actions will be taken to
repair, replace or reseal the damaged area.

Areas of significant damage or damaged areas which have the potential to allow public
access/exposure to sub-base materials (as determined by the owner’s Professional
Engineer (P.E.)) will be immediately repaired. Degree of repair (i.e. resealing and/or
placement of new asphalt) will be dependent on type and size of the damaged area. If
the damage is determined to be of great significance that may cause for the disturbance
of impacted materials, the provisions within the EWP shall be followed and worker
protection measures implemented.

6.1.2 Building and Apron Concrete Cover System

The floor of the existing building and exterior concrete pads/aprons are believed to be a
minimum of 6 inches in thickness of concrete.

The concrete cover system will be inspected annually in the spring for evidence of
deterioration. If during the inspection the cover system is determined to be damaged,
appropriate actions will be taken to repair, replace, or reseal the damaged area.
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Cracks within the concrete that are determined (by the owners P.E.) to be of significant
size and/or width will be repaired by grinding out a suitably-sized groove along the crack
and filling the groove with an elastomeric caulk.

Areas of significant damage or damaged areas which have the potential to allow public
access/exposure to sub-base materials (as determined by the owner’'s P.E.) will be
immediately repaired. Degree of repair (i.e. resealing and/or placement) will be
dependent on type and size of the damaged area. If the damage is determined to be of
great significance that may cause for the disturbance of impacted materials, provisions
within the EWP shall be followed and worker protection measures implemented.

6.1.3 GCL and Soil Cover System

All non-paved areas (side slopes of the containment cell) of the central section
containment cell are covered by approximately 12 inches of clean soil underlain by a
GCL covering with a 6-inch sand layer between the GCL and impacted fill. All exposed
soil has been hydro seeded as an erosion control methodology.

The placement of clean fill material and vegetation over the liner was designed to
prevent stormwater run-off from eroding or damaging the liner. Vegetative growth on
the containment cell cover will be cut on a monthly basis, at a minimum, during the
growing season. Areas that are non-accessible to mechanical equipment will be cut
manually by appropriate means. Sink holes, erosion and/or bare spots noted during
mowing will be repaired immediately. Clean topsoil will be emplaced and the areas re-
seeded as necessary. In the unlikely scenario of substantial settling or subsidence of the
soil occurs, the affected areas shall be immediately repaired.

Repairs to the GCL are not anticipated as the GCL will be contained below grade. If
however damage to the containment cell occurs and repairs to the GCL become
necessary (as determined by the Owner’s P.E.), the area in question will be marked and
then be temporarily covered with clean fill in order to limit public access to the impacted
materials and a contractor will be contacted to schedule immediate repairs. In all cases
provisions within the EWP shall be followed and worker protection measures
implemented.

If the GCL liner becomes damaged or is in need of repair, it will be repaired by
completely exposing the affected area by removing all foreign objects or soil, and a new
section of GCL will be placed/patched over the damaged area with a minimum overlap of
12 inches on all edges. Accessory bentonite will be placed between the patch and the
repaired material at a rate of a two pounds per lineal foot of edge spread in a six-inch
width. If damage occurs on a slope, the same basic procedure will be used; however,
the edges of the patch will be fastened to the repaired liner with contact cement, epoxy,
or some other construction adhesive, in addition to the bentonite-enhanced seam.

6.1.4 GCL and Asphalt Cover System

All paved areas of the central section containment cell are covered by 6 inches of asphalt
(4 inches binder and 2 inches top) underlain by 12-inches of clean fill, followed by a GCL
covering with a 6-inch sand layer between the GCL and the impacted fill.

Inspection of the GCL and asphalt cover system will be conducted annually in the spring
after all snow has melted or been plowed/cleared from the site. If during the inspection
the asphalt portion of the cover system is determined to be damaged or significant
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subsidence within the asphalt portion of the cover system is noted, appropriate actions
will be taken to repair, replace and/or reseal the damaged area.

Areas of significant damage or damaged areas which have the potentially to allow public
access/exposure to sub-base materials (as determined by the owner’s P.E.) will be
immediately repaired. Degree of repair (i.e. resealing and/or placement of new asphalt)
will be dependent on type and size of the damaged area. If the damage is determined to
be of significance that causes disturbance to the GCL, repair procedures to the GCL will
be implemented. In all cases provisions within the EWP shall be followed and worker
protection measures implemented.

6.1.5 Retention Pond

The retention pond was constructed at the toe of the west slope of the containment cell.
A portion of the asphalt cap flows directly into this pond. A stone trench was
constructed along a portion of the toe of the north slope of the capped area to redirect
runoff from the northern section of the cell to the pond.

An 8” HDPE outlet pipe was installed at the northeast corner of the pond. This outlet
pipe help attenuate peak runoff rate from the pond. The invert of this outlet pipe is set
such that the Channel Protection Volume will be provided in the pond below the outlet
invert. The outlet pipe was also equipped with a grate to prevent entry of trash or large
debris that could clog the outlet pipe.

The outlet is piped to a pre-existing catch basin at the northeast corner of the capped
area. This catch basin is connected to an existing pipe network that discharges to the
24” culvert in Walden Ave.

Routine maintenance of the pond will be performed in order to accomplish the goal of
the pond system which is to effectively remove sediment and pollutants from the
stormwater flow as designed. At the completion of construction, all structures were
operational and clean of sediment and debris. The systems efficiency in removing
sediment and pollutants from the storm flows depends upon routine maintenance.

Inspections of the pond and associated piping will be conducted on a monthly basis for
general condition. It is recommended that the inspections be conducted consistently by
the same representative so that any changes to the system will be more apparent and
noticed. If any unusual conditions or damage to the system is noted by the inspector,
(as determined in consultation with the owner’s P.E.) corrective actions will be
implemented.

The following conditions would be considered critical and would for immediate attention:
e A berm about to be overtopped or being overtopped

e A berm about to be breached (by progressive erosion, slope failure, or other
circumstances)

¢ A berm showing signs of piping or internal erosion indicated by increasingly
cloudy seepage or other systems

e An opening being blocked or otherwise rendered inoperable, or having normal
discharge restricted
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The following maintenance will be completed as soon as possible after the defective
condition is noted:

e All underbrush and trees will be removed from the embankment, and a good
grass cover should be established

e Eroded areas and gullies on the embankment will be restored and reseeded

e Defective openings and other appurtenant features of the pond will be
repaired

Although the remedy for some critical problems may be obvious (such as clearing a
blocked spillway), all remedies will be discussed and evaluated with the owner’s P.E.
prior to implementation of the selected remedy.

6.1.6 Fencing

A chain-linked security fencing was placed around the sections of the property in order
to prevent trespassing on to the property.

Inspection of the fencing will be conducted semi-annually in the spring after all snow has
melted or been plowed/cleared from the site and in the fall prior to snowfall events.

Repairs to the fencing will include patching holes in the chain-link, reattaching the chain-
link to the posts, replacing chain-link, removal of woody shrubs/growths from chain-link
and/or replacing posts.

6.1.7 Vegetative Cover

Since vegetation has been established on portions of the cover system, a certain amount
of maintenance is necessary. In the event that invading plants species become
established on the cover system, the selective use of herbicides shall be used to control
these plants. Under certain circumstances, if an infestation of large insects threatens a
stand of vegetation, the use of insecticides may become necessary.

Inspections of vegetative cover will be conducted semi-annually in the spring after all
snow has melted or been plowed/cleared from the site and in the fall prior to snowfall
events. During each of the inspections, observations shall include the extent of bare
areas susceptible to erosion and the presence of stressed vegetation. In addition the
inspector shall note the presence of animal burrows. If repairs are made to the
vegetative cover, monthly inspections shall be instituted until the vegetation has been
re-established.

In addition to the cover systems, vegetatives were also planted along Walden Avenue,
the pond and the railroad track (from the pond to the west end). Although not part of
the cover systems, these vegetatives will be inspected periodically for damage/death
and will be maintained and/or replaced with same or similar plantings to ensure ongoing
survival.

6.2 Notifications

Notifications will be submitted by the property owner to the NYSDEC as needed for the
following reasons:
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e 60-day advance notice of any proposed changes in site use that are required
under the terms of the BCA, 6NYCRR Part 375, and/or Environmental
Conservation Law

e 15-day advance notice of any proposed ground-intrusive activities pursuant to
the EWP

e Notice within 48-hours of any damage or defect to the foundations structures
that reduces or has the potential to reduce the effectiveness of other Engineering
Controls and likewise any action to be taken to mitigate the damage or defect

e Notice within 48-hours of any emergency, such as a fire, flood, or earthquake
that reduces or has the potential to reduce the effectiveness of ECs in place at
the site, including a summary of actions taken, or to be taken, and the potential
impact to the environment and the public

e Follow-up status reports on actions taken to respond to any emergency event
requiring ongoing responsive action shall be submitted to the NYSDEC within 45
days and shall describe and document actions taken to restore the effectiveness
of the ECs

Any change in the ownership of the site or the responsibility for implementing this SMP
will include the following notifications:

e At least 60 days prior to the change, the NYSDEC will be notified in writing of the
proposed change. This will include a certification that the prospective purchaser
has been provided with a copy of the BCA and all approved work plans and
reports, including this SMP

e Within 15 days after the transfer of all or part of the site, the new owner’s name,
contact representative, and contact information will be confirmed in writing

6.3 Contingency Plan

In the event of any environmentally related situation or unplanned occurrence requiring
assistance the Owner or Owner’s representative(s) should contact the appropriate party
from the contact list below. For emergencies, appropriate emergency response
personnel should be contacted. Prompt contact should also be made to the Owner or
Owner’s representative(s). These emergency contact lists must be maintained in an
easily accessible location at the site.

Organization / Name Title / Location Telephone

Owner - Norampac Vice President

. . 819-363-5702
Leon Marineau Kingsey Falls, Quebec, Canada

Metro Waste Representative | Site Manger

i 716-570-3952
Tom Derkovitz Depew, NY

Owner’s P.E. To be defined on a yearly basis
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Emergency Services

Local Ambulance

911

Mercy Hospital

Hospital 565 Abbott Rd 716-826-7000
Buffalo, NY 14220-2039
Emergenc

Local Police 9 Y ol1

Non Emergency

716-851-4415

Local Fire Department

911

EPA Region 11

212-637-3000

Poison Control Center

800-222-1222

National Response Center

800-424-8802

Center for Disease Control

404-488-4100

CHEMTREX

800-424-9555

NYSDEC Spills Hotline

800-457-7362
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Section 7
Site Monitoring Plan

7.1 General

The Monitoring Plan describes the measures for evaluating the performance and
effectiveness of the remedy to reduce or mitigate contamination at the site, the soil
cover system, and all affected site media identified below. This Monitoring Plan may only
be revised with the approval of NYSDEC.

7.2 Purpose and Schedule

This Monitoring Plan describes the methods to be used for:
e Sampling and analysis of all appropriate media (e.g., groundwater, indoor air,
soil vapor, soils)

e Assessing compliance with applicable NYSDEC standards, criteria and guidance,
particularly ambient groundwater standards and Part 375 SCOs for soil

¢ Assessing achievement of the remedial performance criteria

e Evaluating site information periodically to confirm that the remedy continues to
be effective in protecting public health and the environment

e Preparing the necessary reports for the various monitoring activities

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

o Information on all designed monitoring systems (e.g., well logs)
e Analytical sampling program requirements

e Reporting requirements

e Quality Assurance/Quality Control (QA/QC) requirements

e Inspection and maintenance requirements for monitoring wells

e Annual inspection and periodic certification

7.3 Groundwater Monitoring

A network of monitoring wells has been installed to monitor both up-gradient and down-
gradient groundwater conditions at the site. The network of on-site [and off-site] wells
has been designed based on the following criteria:

Six monitoring wells (MW-101 though MW-106F) were installed on the site in March
2009. Conestoga-Rovers & Associates (CRA) of Buffalo, NY provided oversight and
direction of the installation of the monitoring wells. Figure 6 depicts the locations of the
monitoring wells at the site.

The monitoring program will consist of the collection of depth to groundwater
measurements to determine hydraulic gradients and groundwater flow direction,
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collection and analysis of groundwater samples to monitor for COCs in accordance with
EPA Low Flow (Minimal Drawdown) Groundwater Sampling Procedures and inspection
and maintenance of the monitoring wells. Information regarding the installation and
initial groundwater sampling results are included in CRA’s June 2009 report entitled
Groundwater Investigation Report and is included as Appendix D of this SMP.

7.4 Groundwater Sampling Protocol

All monitoring well sampling activities will be recorded in a field book and an example of
a groundwater field sampling log presented in Appendix E. Other observations (e.g., well
integrity, etc.) will be noted on the well sampling log. The well sampling log will serve as
the inspection form for the groundwater monitoring well network.

Work tasks to be completed before groundwater samples are collected include: sampling
equipment procurement, inspection and calibration of all field equipment; the
procurement and preparation of sample bottles, the collection of field water quality
measurements; and, the collection of groundwater samples.

7.4.1 Equipment Procurement, Inspection and Calibration

Before mobilizing to the site, sampling personnel will procure the necessary equipment
to conduct the sampling event, including a water quality meter, a water-level indicator,
and low-flow related sampling equipment. The groundwater quality meter shall be
capable of measuring groundwater temperature in degrees Celsius (C), pH in standard
units, specific conductivity in micro-ohms per centimeter, turbidity in Nephelometric
Turbidity Units (NTUs), oxygen reduction potential (ORP) in millivolts, and dissolved
oxygen (DO) in milligrams per liter. The depth to groundwater (or soil water as in the
case of MW-106F) shall be measured to the nearest 0.01-foot.

All equipment shall be inspected to verify that it is in good working order before
sampling activities begin. Instrument calibration will be conducted on-site using factory
prepared solutions and in accordance with manufacturer specifications.

7.4.2 Procurement and Preparation of Sample Bottles

The Owner’s consultant will coordinate delivery of the appropriate sampling containers to
a New York State certified laboratory for analysis. All sampling containers shall be
laboratory pre-cleaned and shall contain the appropriate preservative. Upon receipt of
the sampling containers from the lab the sampling personnel shall inspect the sample
containers for integrity and completeness. A trip blank will be supplied by the laboratory
and will accompany the groundwater samples at all times.

7.4.3 Field Records
All sampling activities shall be recorded with indelible ink in a bound, waterproof,
survey-type field logbook. The field logbook shall include enough information to
reconstruct the sampling events. This information will include, at minimum, the
following:

e Field equipment used

e Condition of the wells

e Field measurements, including water levels and geochemical parameters

e Measurement, purging, and sample collection times
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e Purge volumes

e Visual observations (e.g., water color/odor)

e Physical condition of wells

e Purge/decontamination water handling

e Sample identification numbers (including QA/QC samples)
e Sample parameters

e Sample collection time

e Names of sampling personnel

e Weather conditions

7.4.4 Groundwater Elevation Measuring Techniques

Before beginning the monitoring well purging process, a synoptic round of groundwater
elevations will be measured using an electronic water-level meter. The depth to
groundwater (or soil water as in the case of monitoring well MW-106F) and total
monitoring well depth will be measured from the surveyed reference mark at the top of
the well casing to the nearest 0.01-foot. The monitoring wells will be gauged in the
order of increasing constituent concentrations to Ilimit the possibility of cross
contamination. The measurements and time of measurement will be recorded in the
field logbook.

7.4.5 Monitoring Well Sampling Activities

To obtain representative samples, each monitoring well will be purged and sampled in
accordance with the EPA’s Low Stress (low flow) Purging And Sampling Procedure for the
Collection of Ground Water Samples from Monitoring Wells standard operating
procedure. A copy of the procedure is included as Appendix F. As part of the procedure
depths to groundwater and water quality parameters (DO, ORP, pH, conductivity,
turbidity, and temperature) will be measured during purging and record on the field data
sheet provided in Appendix E.

All purged groundwater and decontamination water will be temporarily stored in drums
on the day of sampling at a location selected by the owner’s PE and site facility
manager. An approved subcontractor will be utilized to remove all drums and arrange
for appropriate disposal or, with approval, discharged to any appropriate POTW upon
completion of sampling activities. There will be no long term (>90 days) storage of
purged water drums on site.

7.4.6 Groundwater Sampling Parameters

Groundwater samples will be collected annually from each well within the monitoring
well network. All collected groundwater samples will be analyzed for Target Compound
List VOCs via EPA method SW486-8260B, Target Compound List metals via EPA Method
SW486-6020 and EPA Method SW486-7470A, and SVOCs via EPA Method 8270C.

7.4.7 Quality Assurance/Quality Control

QA/QC will include the collection and analysis of duplicate groundwater samples, field
equipment blanks, and trip blanks.
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One blind duplicate sample will be collected per sampling event to evaluate the
reproducibility of the sample collection and analytical procedures. The duplicate
groundwater sample will be collected by alternately filling the environmental sample and
the duplicate sample containers. The sample container will be labeled with a false name
and time so that the laboratory cannot distinguish which sample is the duplicate. The
correct sampling date, location, and time will be recorded in the field log book.

One field blank will be collected by running laboratory provided analyte free water
through the sampling equipment. The field blank will be handled, transported and
analyzed in the same manner as all other samples. One field blank will be collected for
each round of sampling.

A trip blank is a sample of analyte-free media taken from the laboratory to the sampling
site and returned to the laboratory unopened. A trip blank is used to document VOC
contamination attributable to shipping and field handling procedures (i.e., diffusion of
volatile organics through the septum during shipment and storage). A trip blank may
also serve to detect contamination from containers (i.e., bottle blank). The aqueous trip
blanks will be analyzed for VOCs via EPA Method 8260. A trip blank will be utilized for
each day that groundwater samples are collected.

Sample integrity will be preserved with the addition of chemical preservatives (where
appropriate) and by cooling the samples to 4°C before and during their transportation to
the laboratory. Chemical additives necessary for sample preservation will be added to
the sample containers by the analytical laboratory prior to releasing them to the
sampling personnel.

Chain-of-custody will be maintained throughout the sampling program. Chain-of-
custody documentation will accompany all samples from the field to the laboratory.
Each sample will be assigned a number that will be recorded in a field logbook.

7.5 Inspection and Maintenance of Monitoring Wells

The monitoring well network and site cover systems will be inspected annually as part of
monitoring and maintenance program as described in the following sections. As
previously mentioned a copy of the inspection form is included as Appendix E. A plan
depicting the locations of the monitoring well network is provided as Figure 6.

If biofouling or silt accumulation occurs within the sampling program monitoring wells,
the wells will be physically agitated/surged and redeveloped. Additionally, monitoring
wells will be properly decommissioned and replaced, if an event renders the wells
unusable.

Repairs and/or replacement of wells in the monitoring well network will be performed
based on assessments of structural integrity and overall performance.

The NYSDEC will be notified prior to any repair or decommissioning of monitoring wells
for the purpose of replacement, and the repair or decommissioning and replacement
process will be documented in the subsequent periodic report. Well decommissioning
without replacement will be done only with the prior approval of NYSDEC. Well
abandonment will be performed in accordance with NYSDEC’s “Groundwater Monitoring
Well Decommissioning Procedures.” Monitoring wells that are decommissioned because
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they have been rendered unusable will be reinstalled in the nearest available location,
unless otherwise approved by the NYSDEC.

7.6 Site-Wide Inspection

Site-wide inspections will be performed on a regular schedule at a minimum of once a
year. Site-wide inspections will also be performed after all severe weather conditions
that may affect Engineering Controls or monitoring devices. During these inspections, an
inspection form will be completed (Appendix G). The form will compile sufficient
information to assess the following:

e Compliance with all ICs, including site usage
e An evaluation of the condition and continued effectiveness of ECs
e General site conditions at the time of the inspection

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

e Confirm that site records are up to date

7.7 Monitoring Reporting Requirements

Forms and any other information generated during regular monitoring events and
inspections will be kept on file on-site. All forms, and other relevant reporting formats
used during the monitoring/inspection events, will be (1) subject to approval by NYSDEC
and (2) submitted at the time of the PRR, as specified in the Reporting Section of this
SMP.

All monitoring results will be reported to NYSDEC on a periodic basis in the Periodic
Review Report. The report will include, at a minimum:

e Date of event

e Personnel conducting field inspection/sampling activities

e Description of the activities performed

e Type of samples collected (e.g., soil, groundwater, etc)

e Copies of all field forms completed (e.g., well sampling logs, chain-of-custody
documentation, etc.)

e Sampling results in comparison to appropriate standards/criteria
e A figure illustrating sample type and sampling locations

e Copies of all laboratory data sheets and the required laboratory data deliverables
required for all points sampled (to be submitted electronically in the NYSDEC-
identified format)

e Any observations, conclusions, or recommendations

e A determination as to whether groundwater conditions have significantly changed
since the last reporting event
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e A groundwater contour map

e Provide an assessment of compliance with groundwater standards and include a
Data Usability Summary Report.

A copy of the monitoring reports will be kept into the Metro Waste Coordinator’s office at
3241 Walden Avenue. The documentation will be available for onsite consultation only
after a request to review the documents is approved by Norampac Industries Inc.
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Section 8
Operation and Maintenance Plan

The site remedy does not rely on any mechanical systems, such as sub-slab
depressurization systems or air sparge/ soil vapor extraction systems to protect public
health and the environment. Therefore, the operation and maintenance of such
components is not included in this SMP.
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Section 9
Inspections, Reporting and Certifications

9.1 Site Inspections

9.1.1 Inspection Frequency

A site-wide inspection will be conducted annually. Inspections of ECs will also be
conducted whenever a severe condition has taken place, such as an erosion or flooding
event that may affect the ECs.

9.1.2 Inspection Forms, Sampling Data, and Maintenance Reports

All inspections and monitoring events will be recorded on the appropriate forms for their
respective system. Additionally, a general site-wide inspection form will be completed
during the site-wide inspection events. These forms are subject to NYSDEC revision.

All applicable inspection forms and other records, including all media sampling data and
EC maintenance reports, generated for the site during the reporting period will be
provided in electronic format in the PRR.

9.1.3 Evaluation of Records and Reporting

The results of the inspection and site monitoring data will be evaluated as part of the
EC/IC certification to confirm that the:

e EC/ICs are in place, are performing properly, and remain effective
e The Monitoring Plan is being implemented

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

9.1.4 Certification of Controls

After the last inspection of the reporting period, the Owner’s Professional Engineer
licensed to practice in New York State will prepare the following certification:

For each institutional or engineering control identified for the site, | certify that all of the
following statements are true:

e The inspection of the site to confirm the effectiveness of the institutional and
engineering controls required by the remedial program was performed under my
direction

e The institutional control and/or engineering control employed at this site is
unchanged from the date the control was put in place, or last approved by the
Department

e Nothing has occurred that would impair the ability of the control to protect the
public health and environment

¢ Nothing has occurred that would constitute a violation or failure to comply with
the SMP for this control
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e Access to the site will continue to be provided to the Department to evaluate the
remedy, including access to evaluate the continued maintenance of this control

e Use of the site is compliant with the environmental easement
e The engineering control systems are performing as designed and are effective

e To the best of my knowledge and belief, the work and conclusions described in
this certification are in accordance with the requirements of the site remedial
program

e The information presented in this report is accurate and complete

The signed certification will be included in the PRR.

9.2 Periodic Review Report

A PRR will be submitted to the NYSDEC annually, beginning eighteen months after the
Certificate of Completion is issued. In the event that the site is subdivided into separate
parcels with different ownership, a single PRR will be prepared that addresses the site.
The report will be prepared in accordance with NYSDEC DER-10 and submitted within 45
days of the end of each certification period. Media sampling results will also incorporated
into the PRR.

The report will include:
e Identification, assessment and certification of all ECs/ICs required by the remedy
for the site
e A completed EC/IC certification form

e Results of the required annual site inspections and severe condition inspections, if
applicable

o All applicable inspection forms and other records generated for the site during the
reporting period in electronic format

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

e Data summary tables and graphical representations of contaminants of concern
by media (groundwater, soil vapor), which include a listing of all compounds
analyzed, along with the applicable standards, with all exceedances highlighted.
These will include a presentation of past data as part of an evaluation of
contaminant concentration trends

e Results of all analyses, copies of all laboratory data sheets, and the required
laboratory data deliverables for all samples collected during the reporting period
will be submitted electronically in a NYSDEC-approved format

e A site evaluation, which includes the following:
0 The compliance of the remedy with the requirements of the NYSDEC-DD

0 The operation and the effectiveness of all ECs including identification of
any needed repairs or modifications
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0 Any new conclusions or observations regarding site contamination based
on inspections or data generated by the Monitoring Plan for the media
being monitored

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

0 The overall performance and effectiveness of the remedy

The following certification language shall also be included within the report:

I certify that all information and statements in this certification form are true. |
understand that a false statement made herein is punishable as a Class “A”
misdemeanor, pursuant to Section 210.45 of the Penal Law. I, [name], of [business
address], am certifying as [Owner or Owner’s Designated Site Representative] (and if
the site consists of multiple properties): [I have been authorized and designhated by all
site owners to sign this certification] for the site.

9.3 Corrective Measures Plan

If any component of the remedy is found to have failed, or if the periodic certification
cannot be provided due to the failure of an institutional or engineering control, a
corrective measures plan will be submitted to the NYSDEC for approval. This plan will
explain the failure and provide the details and schedule for performing work necessary
to correct the failure. Unless an emergency condition exists, no work will be performed
pursuant to the corrective measures plan until it is approved by the NYSDEC.

J:\C\C6254 - former N\REPORT\Site Management Plan - 7-09\FINAL\Site Management Plan 9-09 final.doc
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Table 1

Norampac Industries

3241 Walden Ave., Depew, N.Y. 14303

Soil Analytical Results for Lead

Sample ID Date Collected Result (mg/Kg)
A-1 11/20/2007 26
A-1/A-2SW 1/29/2008 2,890
A-2 11/20/2007 34
A-3 11/20/2007 36
A-3/A-4 SW 1/29/2008 2,800
A-4 11/20/2007 50
A-5 11/20/2007 20
A-5 SW 1/29/2008 1,200
A-6 11/20/2007 10
A6 Sidewall 11/1/2007 11,000
A-7 11/20/2007 10
A7 Sidewall 11/1/2007 5,800
A8 1/3/2008 158
A8 Sidewall 11/1/2007 8,600
A9 1/3/2008 165
A9 Sidewall 11/1/2007 38,000
A 10 1/3/2008 362
A10 Sidewall 11/1/2007 4,900
B-1 11/20/2007 10
B-2 11/20/2007 15
B-3 11/20/2007 170
B-4 11/20/2007 14
B-5 11/20/2007 22
B-6 12/20/2007 21
B-7 12/20/2007 21
B-8 1/10/2008 9

B-9 1/10/2008 27
B-10 1/10/2008 6

C-1 11/20/2007 13
C-2 11/20/2007 16
C-3 12/11/2007 11
C-4 12/11/2007 27
C-5 12/11/2007 29
C6 1/3/2008 76
C-7 12/6/2007 17
C-8 12/6/2007 14
C-9 12/6/2007 14
C-10 12/6/2007 84
D-1 12/11/2007 23
D-2 12/11/2007 12
D-3 12/11/2007 13
D-4 12/6/2007 112
D-5 12/6/2007 26
D-6 12/6/2007 15
D-7 12/6/2007 301
D-8 12/6/2007 20
D-9 12/6/2007 281
D-10 12/6/2007 60
E-1 12/20/2007 19
E-2 12/17/2007 25
E-3 12/17/2007 240
E-4 12/20/2007 17
E-5 12/17/2007 11
E-6 12/17/2007 27
E-7 12/17/2007 17
E-8 12/17/2007 10
E-9 12/17/2007 8
E-10 12/17/2007 13
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Table 1
Norampac Industries

3241 Walden Ave., Depew, N.Y. 14303

Soil Analytical Results for Lead

Sample ID Date Collected Result (mg/Kg)
F-1 (8) 6/3/2008 16
F-1/F-2 SWR 6/4/2008 950
F-2 12/27/2007 43
F-3 12/27/2007 290
FAa 1/4/2008 13
F-5 12/27/2007 53
F-6 12/27/2007 27
F-7 12/27/2007 130
F-8 12/27/2007 59
F9 1/4/2008 20
F-10 12/27/2007 170
G-4 12/27/2007 12
G-4/F-3 SWR 6/4/2008 3,000
G-5 12/27/2007 360
G-5/G-6 SWR 6/4/2008 98
G-6 12/27/2007 29
G-7 12/27/2007 87
G-7/G-8 SWR 6/4/2008 18,000
G-8 12/27/2007 11
G-9 12/27/2007 69
G-9/G-10 SWR 6/4/2008 40,000
G-10 12/27/2007 310
WA-1 1/9/2008 18
WA-1 SIDEWALL 1/9/2008 1,960
WA-2 1/9/2008 30
WA-2 SIDEWALL 1/9/2008 1,070
WA-3 1/9/2008 33
WA-3 SIDEWALL 1/9/2008 1,070
WA-4 1/9/2008 22
WA-4 SIDEWALL 1/9/2008 895
Wa-5 7/10/2008 99
WA-6 7/10/2008 18
Wa-5/Wa-6 SW 7/10/2008 806
WA-7 7/10/2008 11
WA-8 7/10/2008 13
WA-7/WA-8 SW 7/10/2008 408
Wa-9 7/11/2008 14
Wa-10 7/11/2008 6
WA-9/WA-10 SW 7/11/2008 221
Wa-11 7/14/2008 15
WA-11 SW 7/14/2008 212
WB-1 12/11/2007 19
WB-2 12/11/2007 25
WB-3 12/11/2007 11
WB-4 12/17/2007 10
WB-5 1/16/2008 10
WB-6 1/16/2008 9
WB-7 1/16/2008 14
WB-8 1/29/2008 24
WB-9 2/8/2008 11
WB-10 2/8/2008 10
WB-11 2/8/2008 36
WB-11/WC-11 SWR 7/14/2008 93
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Table 1

Norampac Industries

3241 Walden Ave., Depew, N.Y. 14303

Soil Analytical Results for Lead

Sample ID Date Collected Result (mg/Kg)
WC-1 12/11/2007 13
WC-2 12/11/2007 33
WC-3 12/11/2007 12
WC-4 12/17/2007 27
WC-5 1/16/2008 18
WC-6 1/16/2008 8
WC-7 1/16/2008 14
WC-8 1/29/2008 14
WC-9 2/8/2008 13
WC-10 2/8/2008 11
WC-11 2/8/2008 9
WD-1 12/11/2007 a7
WD-2 12/11/2007 13
WD-3 12/11/2007 9
WD-4 12/17/2007 12
WD-5 1/16/2008 10
WD-6 1/16/2008 22
WD-7 1/16/2008 9
WD-8 1/29/2008 12
WD-9 1/29/2008 15
WD-10 1/29/2008 15
WD-11 1/29/2008 12
WE-1 12/20/2007 15
WE-2 12/20/2007 14
WE-3 12/20/2007 17
WE-4 12/20/2007 15
WE-5 1/16/2008 9
WE-6 1/16/2008 14
WE-7 1/16/2008 10
WE-8 1/29/2008 39
WE-9 1/29/2008 13
WE-10 1/29/2008 7
WE-10/WD-10 SW 1/29/2008 120
WE 11 1/4/2008 49
WEF-1 12/27/2007 59
WF-1/WF-2SW 1/29/2008 217
WE-2 12/27/2007 16
WEF-3 12/27/2007 12
WF-3/WF-4 SW 1/29/2008 360
WF-4 12/27/2007 17
WE-5 12/27/2007 24
WF-5/WF-6 SWR 6/3/2008 120
WEF-6 12/27/2007 15
WF 7 1/4/2008 112
WEF-7/WF-8SW 1/29/2008 163
WF 8 1/4/2008 14
WF 9 1/4/2008 17
WF-9/WF-10 SW 1/29/2008 87
WF 10 1/4/2008 13
WF 11 1/4/2008 146
WF-11 WALL 1/4/2008 17

Recommended Soil Cleanup Concentration for Lead is 400 mg/Kg
mg/Kg = Milligram per Kilogram
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TABLE 2

Backfill and Cover Soil Quality Standards (6NYCRR 375-6.7(d))

Constituent CAS Number Criteria
Metals (mg/kg)

Arsenic 7440-38-2 13
Barium 7440-39-3 350
Beryllium 7440-41-7 7.2
Cadmium 7440-43-9 2.5
Chromium, hexavalent 18540-29-9 1
Chromium, trivalent 16065-83-1 30
Copper 7440-50-8 50
Total Cyanide 27
Lead 7439-92-1 63
Manganese 7439-96-5 1600
Total Mercury 0.18
Nickel 7440-02-0 30
Selenium 7782-49-2 3.9
Silver 7440-22-4 2
Zinc 7440-66-6 109
PCBs/Pesticides

2,4,5-TP Acid (Silvex) 93-72-1 3.8
4,4'-DDE 72-55-9 0.0033
4,4'-DDT 50-29-3 0.0033
4,4'-DDD 72-54-8 0.0033
Aldrin 309-00-2 0.005
alpha-BHC 319-84-6 0.02
beta-BHC 319-85-7 0.036
Chlordane (alpha) 5103-71-9 0.094
delta-BHC 319-86-8 0.04
Dibenzofuran 132-64-9 7.0
Dieldrin 60-57-1 0.005
Endosulfan I 959-98-8 2.4
Endosulfan II 33213-65-9 2.4
Endosulfan sulfate 1031-07-8 2.4
Endrin 72-20-8 0.014
Heptachlor 76-44-8 0.042
Lindane 58-89-9 0.1
Polychlorinated biphenyls 1336-36-3 0.1
Semivolaitle Organic Compounds

Acenaphthene 83-32-9 20
Acenapthylene 208-96-8 100
Anthracene 120-12-7 100
Benz(a)anthracene 56-55-3 1
Benzo(a)pyrene 50-32-8 1
Benzo(b)fluoranthene 205-99-2 1
Benzo(g,h,i)perylene 191-24-2 100
Benzo(k)fluoranthene 207-08-9 0.8
Chrysene 218-01-9 1.0
Dibenz(a,h)anthracene 53-70-3 0.3
Fluoranthene 206-44-0 100
Fluorene 86-73-7 30
Indeno(1,2,3-cd)pyrene 193-39-5 0.5
m-Cresol 108-39-4 0.3
Naphthalene 91-20-3 12
o-Cresol 95-48-7 0.3
p-Cresol 106-44-5 0.3
Pentachlorophenol 87-86-5 0.8
Phenanthrene 85-01-8 100
Phenol 108-95-2 0.33
Pyrene 129-00-0 100
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TABLE 2
Backfill and Cover Soil Quality Standards (6NYCRR 375-6.7(d))

Constituent CAS Number Criteria
Volatile Orgainc Compounds

1,1,1-Trichloroethane 71-55-6 0.7
1,1-Dichloroethane 75-34-3 0.3
1,1-Dichloroethene 75-35-4 0.3
1,2-Dichlorobenzene 95-50-1 1.1
1,2-Dichloroethane 107-06-2 0.02
cis -1,2-Dichloroethene 156-59-2 0.25
trans-1,2-Dichloroethene 156-60-5 0.19
1,3-Dichlorobenzene 541-73-1 2.4
1,4-Dichlorobenzene 106-46-7 1.8
1,4-Dioxane 123-91-1 0.1
Acetone 67-64-1 0.05
Benzene 71-43-2 0.06
n-Butylbenzene 104-51-8 12
Carbon tetrachloride 56-23-5 0.76
Chlorobenzene 108-90-7 1.1
Chloroform 67-66-3 0.37
Ethylbenzene 100-41-4 1
Hexachlorobenzene 118-74-1 0.33
Methyl ethyl ketone 78-93-3 0.12
Methyl tert-butyl ether 1634-04-4 0.93
Methylene chloride 75-09-2 0.05
n - Propylbenzene 103-65-1 3.9
sec-Butylbenzene 135-98-8 11
tert-Butylbenzene 98-06-6 5.9
Tetrachloroethene 127-18-4 1.3
Toluene 108-88-3 0.7
Trichloroethene 79-01-6 0.47
1,2,4-Trimethylbenzene 95-63-6 3.6
1,3,5-Trimethylbenzenef 108-67-8 8.4
Vinyl chloridef 75-01-4 0.02
Xylene (mixed) 1330-20-7 0.26

mfl = million fibers per liter

mg/L = milligrams per liter or ppm

ug/m? = micrograms per cubic meter

ppb = parts per billion

ppm = parts per million

mg/L = milligrams per liter or ppm

J - Result is less than the reporting limit, but greater than the
method detection limit and the concentration is an approximate
value.

* - Compound was found in the laboratory blank and sample.
Values listed are summarized from the compilation of the data
listed in the RSRs (1996), the Comprehensive List of Approved
Additional Polluting Substances Criteria and Alternative Criteria
(2005), and the Proposed Revisions to the CT RSR's
Volatilization Criteria (2003).

This table was compiled for use only as a quick reference tool,
and the source document should be ultimately consulted for
comparing site results with criteria and making cleanup and
compliance decisions.
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@BENCHMARK
ENVIRONMENTAL
ENGINEERING 8

June 22, 2009 SCIENCE, PLLC

Mr. Jaspal S. Walia, P.E.

Environmental Engineer 11

NY State Department of Environmental Conservation
Division of Environmental Remediation, Region 9
270 Michigan Ave.

Buffalo, NY 14203

Re:  Former NL Industries Site, Walden Avenue, Depew
Test Pit Investigation Findings

Dear Mr. Walia:

Benchmark Environmental Engineering & Science, PLLLC has prepared this report to
summarize the findings of the recent test pit investigation performed at the subject
Site.

Test pit work was performed on June 4t and 5%, 2009 per with our approved (May
14, 2009) Work Plan. Accordingly, test pits were completed at ten locations (i.e., test
pits TP-1 through TP-10) as shown on Figure 1, attached. (Note that test pits TP-6
and TP-7 are extensions of prior test pits TP-09-01 and TP-09-02, respectively). In
addition, at the request of the Department two additional test pits, deemed TP-11
and TP-12, were completed east of the storm water catch basin located near the
northeast corner of the truck yard.

Test pits were advanced to the sooner of native soil, first encountered groundwater,
or concentrated pockets of cylinders (where encountered). Prior to excavation,
asphalt cover was saw-cut and staged onsite for future disposal. Excavated soil/fill
was placed on poly sheeting and subsequently replaced/compacted in the test pits to
the extent feasible. Excess soil/fill, comprising approximately 4 cubic feet of
material, was placed in a new, DOT-approved 55-gallon steel drum and sealed for
disposal by Metro Waste/Norampac petrsonnel. Cylinders, where detected, were
placed in the TP-11 subgrade or left in place at NYSDEC’s direction. Following
backfill, all test pit locations were restored with asphalt cold patch.

SUMMARY OF FINDINGS

A summary of test pit observations is presented as Table 1. Select photos are
presented as Attachment 1. As indicted on Table 1, no cylinders were found at any
of the test pit locations with the following exceptions:

www.benchmarkees.com

2558 Hamburg Turnpike, Suite 300 | Lackawanna, NY 14218
phone: (716) 856-0599 | fax: (716) 856-0583




Mr. Jaspal Walia, P.E. June 22, 2009
NYSDEC Page 2 of 3

* At TP-4, cylinders were encountered sparsely in fill soils. A total of 9
cylinders were identified in the initial test pit (30”L x 16”W x 44”D),
representing a frequency of less than 1 per cubic foot. These cylinders were
placed in the TP-11 subgrade. At DEC’s request, the test pit was extended
north and south approximately 1-foot, and similar conditions were
encountered (i.e., 2 to 3 cylinders in each direction). These cylinders were left
in place.

» At TP-7, two broken cylinders were found at the interface of the test pit and
catch basin. These cylinders were placed in the TP-11 subgrade.

" At test pits TP-11 and TP-12, buried cylinders were encountered at depths of
1 to 1.5 feet below grade.

CONCLUSIONS AND RECOMMENDATIONS

The investigation did not reveal concentrated areas of cylinders at any locations with
the exception of TP-11 and TP-12. At these locations, cylinders were detected 1-2
tfeet below grade beneath the asphalt parking area cover. No cylinders were detected
at TP-09-01, located approximately 6 feet south of TP-11/12, or TP-09-02, located
approximately 9-feet north of TP-11/12.

Concerning the potential eastern limit of the cylinders, Benchmark contacted
PanAmerican Environmental, Inc. of Buffalo, NY, who provided oversight during
construction of the truck scale located approximately 45 feet east of the catch basin.
PanAmerican reports that no cylinders were encountered during this work.
Therefore it appears that the concentrated area of cylinders are present in a maximum
15> wide x 45’ long area as shown on Figure 1. Based on the depth to native soils in
the area and field observations and photos taken by PanAmerican during catch basin
construction, it is assumed that the cylinders are present in a layer approximately 1-2
feet thick beginning at a depth of 12-24” below grade.

Based on the isolated nature of the cylinders and their location proximate to adjacent
utilities/structures and the site entrance off Walden Avenue (i.e., an unlikely area for
new construction), their presence is not anticipated to pose a deterrent to potential
future Site redevelopment. In addition, the presence of the cylinders beneath the
truck yard paving poses no significant threat to human health or the environment.
As such, it is recommended that the Site Management Plan be modified to include a
description of the findings of this investigation and appropriate procedures for
handling of cylinders if encountered near TP-11/12 or any other location across the
Site during future redevelopment work.

Please do not hesitate to contact us if you have any questions.
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Sincerely,
Benchmark Environmental Engineering & Science, PLLC

%,@@

Thomas H. Forbes, P.E.
Project Manager

C: L. Marineau (Norampac)
C. Slater (Harter Secrest)
M. Forcucci NYSDOH)
M. Doster NYSDEC)
J. Chatles (NYSDEC)



TABLE 1
FORMER NL INDUSTRIES SITE
TEST PIT INVESTIGATION SUMMARY

Test Pit Location Description/Observations®

TP-1 Test pit dimensions 36” L x 16” W x 28”D, asphalt overlying fill soils.
Top of groundwater encountered at 28” BGS. No cylinders or odors
identified

TP-2 Test pit dimensions 36” L x 14” W x 25”D, asphalt overlying fill soils.
Top of groundwater encountered at 25” BGS. No cylinders or odors
identified

TP-3 Test pit dimensions 51” L x 16” W x 39”D, asphalt overlying fill soils.
Top of groundwater encountered at 39” BGS. No cylinders or odors
identified

TP-4 Final Test pit dimensions 60” L x 16” W x 44D, asphalt overlying fill

soils. Top of groundwater encountered at 42” BGS. Occasional
cylinders identified, length expanded at DEC request - total of 14
cylinders found.

TP-5 Test pit dimensions 48” L x 18” W x 54”D, asphalt overlying fill soils.
Top of native soil encountered at 54” BGS. No cylinders or odors
identified

TP-6 Test pit dimensions 84” L x 16” W x 487D, asphalt overlying fill soils.
Top of native soil encountered at 36” BGS. No cylinders or odors
identified

TP-7 Test pit dimensions 120” L x 16” W x 48”D, asphalt overlying fill

soils. Top of native soil encountered at 36” BGS. Two broken
cylinders encountered in fill soil at catch basin interface.

TP-8 Test pit dimensions 108” L x 18” W x 30D, asphalt overlying fill
soils. Top of native soil encountered at 30” BGS. No cylinders or
odors identified

TP-9 Test pit dimensions 54” L x 20” W x 36”D, asphalt overlying fill soils.
Top of native soil encountered at 24” BGS. No cylinders or odors
identified

TP-10 Test pit dimensions 42” L x 17” W x 36”D, asphalt overlying fill soils.
Top of native soil encountered at 24” BGS. No cylinders or odors
identified

TP-11 Test pit dimensions 120” L x 18” W x 127D Significant cylinders
encountered at 12” BGS

TP-12 Test pit dimensions 48” L x 18” W x 24”D Significant cylinders
encountered at 20” BGS.

Notes: Fill soils generally described as clay soil intermingled with varying quantities of
brick, ash, and glass.
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PHOTOGRAPHIC LOG

Client Name:
Harter, Secrest & Emery, LLP

Site Location:
Norampac Site, 3241 Walden Ave

Project No.:
0120-005-100

Photo No. Date

1 06/04/09

Direction Photo Taken:
Looking to the west

Description:
Test Pit 1 excavated to 28" below
grade.

Photo No. Date

2 06/04/09

Direction Photo Taken:
Looking to the north

Description:

Test Pit 2 excavated to 25" below |§

grade.
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3
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06/04/09

Direction Photo Taken:
Looking to the northeast

Description: vl
Test Pit 3 excavated to 39" below | ? =
grade.
Photo No. Date
4 06/04/09

Direction Photo Taken:

Looking to the west

Description:

Test Pit 4 excavated to 42" below
grade. Cylinder in center of photo

3" below aphalt.

Page 2 of 7 Prepared By: BG




C= BENCHMARK
ENVIRONMENTAL

ENGINEERING &
SCIENCE, PLLC

PHOTOGRAPHIC LOG

Client Name:
Harter, Secrest & Emery, LLP

Site Location:
Norampac Site, 3241 Walden Ave

Project No.:
0120-005-100

Photo No. Date

5 06/04/09

Direction Photo Taken:
Looking to the north

Description:
Test Pit 5 excavated to 54" below
grade.

Photo No. Date

5) 06/04/09

Direction Photo Taken:
Looking to the south

Description:
Test Pit 6 excavated to 36" below
grade.
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Client Name:
Harter, Secrest & Emery, LLP

Site Location:
Norampac Site, 3241 Walden Ave

Project No.:
0120-005-100

Photo No. Date

7 06/04/09

Direction Photo Taken:
Looking to the northeast

Description:
Test Pit 7 excavated to 36" below |-
grade.
Photo No. Date
8 06/05/09

Direction Photo Taken:
Looking to the east

Description:
Test Pit 8 excavated to 30" below
grade.
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Client Name: Site Location: Project No.:
Harter, Secrest & Emery, LLP Norampac Site, 3241 Walden Ave 0120-005-100
Photo No. Date

9 06/05/09

Direction Photo Taken:
Looking to the northwest

Description:
Test Pit 9 excavated to 24" below
grade.

Photo No. Date

10 06/05/09

Direction Photo Taken:
Looking to the Northwest

Description:

Test Pit 10 excavated to 24"
below grade. Remains of a brick
floor.
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Client Name:
Harter, Secrest & Emery, LLP

Site Location:
Norampac Site, 3241 Walden Ave

Project No.:
0120-005-100

Photo No. Date

11 06/05/09

Direction Photo Taken:
Looking to the south

Description:
Test Pit 11 excavated to 12"
below grade.

Photo No. Date

12 06/05/09

Direction Photo Taken:
Looking to the north

Description:

Test Pit 12 excavated to 24"
below grade. Cylinders found at
approx 24" below grade.
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Client Name: Site Location: Project No.:
Harter, Secrest & Emery, LLP Norampac Site, 3241 Walden Ave 0120-005-100
Photo No. Date
13 06/05/09

Direction Photo Taken:
Looking to the Northeast

Description:
Veiw of restored test pits 5, 6, 7,
8,11 and 12.
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Appendix B - Excavation Work Plan

B-1 Notification

At least 15 days prior to the start of any activity that is anticipated to encounter or
disturb impacted fill material within the eastern and/or western sections of the site (as
identified on Figure 2 of the SMP), the site owner or their representative will notify the
NYSDEC. Currently, this notification will be made to:

Mr. Jaspal Walia

NYSDEC Region 9 Office

270 Michigan Avenue

Buffalo, NY 14203

(716) 851-7220

It is noted that since the western section of the property already meets unrestricted

requirements, there is no requirement to notify the NYSDEC and any work being
conducted within this section of the property

This notification will include:

e A detailed description of the work to be performed, including the location and
areal extent, plans for site re-grading, intrusive elements or utilities to be
installed below the soil cover, estimated volumes of impacted material to be
excavated and any work that may impact an EC.

e A summary of environmental conditions anticipated in the work areas, including
the nature and concentrations of COCs, potential presence of grossly
contaminated media, and plans for any pre-construction sampling.

e A schedule for the work, detailing the start and completion of all intrusive work
e A summary of the applicable components of this EWP

e A statement that the work will be performed in compliance with this EWP and 29
CFR 1910.120.

e A copy of the contractor’s health and safety plan in electronic format.
e Identification of disposal facilities for potential waste streams.

o Identification of sources of any anticipated backfill, along with all required
chemical testing results.

B-2 Soil Sampling Methods

Any impacted soil and/or fill that is excavated during on-site intrusive activities which
cannot be used as fill below the cover system will be assumed to be impacted and be
further characterized prior to transportation off-site for disposal at a permitted facility.

Visual, olfactory and instrument-based soil screening will be performed by a qualified
environmental professional during all remedial and development excavations into
impacted areas. Soil screening will be performed regardless of when the invasive work is
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done and will include all excavation and invasive work performed during development,
such as excavations for foundations and utility work, after issuance of the COC.

For excavated soil/fill, one composite sample and a duplicate sample will be collected for
each 100 cubic yards of soil/fill that will be generated from site activities. The
composite sample will be collected from five grab locations. A duplicate composite
sample will also be collected. PID measurements will be recorded for each of the five
individual grab locations. One grab sample will be collected from the individual location
with the highest PID measurement for volatile organic compound (VOC) analysis. If
none of the five individual sample locations exhibit PID readings, one location will be
selected at random. The composite and grab samples will be analyzed for constituents
as required by the disposal facility.

Soil samples will be composited by placing equal portions of soil/fill from each of the five
grab sample locations into a pre-cleaned, stainless steel (or Pyrex glass) mixing bowl.
The soil/fill will be thoroughly homogenized using a stainless steel scoop or trowel and
transferred to pre-cleaned jars provided by the laboratory. Sample jars will then be
labeled and a chain-of-custody form will be prepared.

B-3 Stockpile Methods

Any disturbed impacted fill/soil requiring temporary stockpiling will be continuously
encircled with a berm and/or silt fence. Hay bales will be used as needed near catch
basins, surface waters and other discharge points.

Stockpiles will be kept covered at all times with appropriately anchored tarps. Stockpiles
will be routinely inspected and damaged tarp covers will be promptly replaced.

Stockpiles will be inspected at a minimum once each week and after every storm event.
Results of inspections will be recorded in a logbook and maintained at the site and
available for inspection by NYSDEC.

B-4 Materials Excavation and Load Out

A qualified environmental professional or person under their supervision will oversee all
invasive work and the excavation and load-out of all excavated material.

The owner of the property and its contractors are solely responsible for safe execution of
all invasive and other work performed under this Plan.

The presence of utilities and easements on the site will be investigated by the qualified
environmental professional. It will be determined whether a risk or impediment to the
planned work under this SMP is posed by utilities or easements on the site.

Loaded vehicles leaving the site will be appropriately lined, tarped, securely covered,
manifested, and placarded in accordance with appropriate Federal, State, local, and
NYSDOT requirements (and all other applicable transportation requirements).

A truck wash will be operated on-site. The qualified environmental professional will be
responsible for ensuring that all outbound trucks will be washed at the truck wash before
leaving the site until the activities performed under this section are complete.
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Locations where vehicles enter or exit the site shall be inspected daily for evidence of
off-site soil tracking.

The qualified environmental professional will be responsible for ensuring that all egress
points for truck and equipment transport from the site are clean of dirt and other
materials derived from the site during intrusive excavation activities. Cleaning of the
adjacent streets will be performed as needed to maintain a clean condition with respect
to site-derived materials.

B-5 Materials Transport Off-Site

All impacted fill/soil material designated for disposal will be transported by licensed
haulers in accordance with appropriate local, State, and Federal regulations, including 6
NYCRR Part 364. Haulers will be appropriately licensed and trucks properly placarded.

Material transported by trucks exiting the site will be secured with tight-fitting covers.
Loose-fitting canvas-type truck covers will be prohibited. If loads contain wet material
capable of producing free liquid, truck liners will be used.

All trucks will be washed prior to leaving the site. Truck wash waters will be collected
and disposed of off-site in an appropriate manner.

All trucks loaded with site materials will exit the vicinity of the site using a task specific
approved truck route. The task specific route will be determined based on the following
criteria: (a) location of work to be performed on-site (b) limiting transport through
residential areas and past sensitive sites; (c¢) use of city mapped truck routes; (d)
prohibiting off-site queuing of trucks entering the facility; (e) limiting total distance to
major highways; (f) promoting safety in access to highways; and (g) overall safety in
transport.

Trucks will be prohibited from stopping and idling in the neighborhood outside the
project site.

Egress points for truck and equipment transport from the site will be kept clean of dirt
and other materials during site remediation and development.

Queuing of trucks will be performed on-site in order to minimize off-site disturbance.
Off-site queuing will be prohibited.

B-6 Materials Disposal Off-Site

All soil/fill/solid waste excavated and removed from the site will be treated as
contaminated and regulated material and will be transported and disposed in accordance
with all local, State (including 6NYCRR Part 360) and Federal regulations. If disposal of
soil/fill from this site is proposed for unregulated off-site disposal (i.e. clean sail
removed for development purposes), a formal request with an associated plan will be
made to the NYSDEC. Unregulated off-site management of materials from this site will
not occur without formal NYSDEC approval.

Off-site disposal locations for excavated soils will be identified in the pre-excavation
notification. This will include estimated quantities and a breakdown by class of disposal
facility if appropriate, i.e. hazardous waste disposal facility, solid waste landfill,
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petroleum treatment facility, C/D recycling facility, etc. Actual disposal quantities and
associated documentation will be reported to the NYSDEC in the Periodic Review Report.
This documentation will include: waste profiles, test results, facility acceptance letters,
manifests, bills of lading and facility receipts.

Non-hazardous historic fill and contaminated soils taken off-site will be handled, at
minimum, as a Municipal Solid Waste per 6NYCRR Part 360-1.2. Material that does not
meet Track 1 unrestricted SCOs is prohibited from being taken to a New York State
recycling facility (6NYCRR Part 360-16 Registration Facility).

B-7 Gas Cylinders

As discussed in the SMP, buried gas cylinders have been encountered during previous
excavation activities at the site. If additional cylinders are encountered during any
subsurface activities, excavation will cease and the Owner’'s P.E. and NYSDEC will
immediately be notified. All cylinders encountered will be evaluated by the Owner’s P.E.
and the Owner will submit a removal plan to NYSDEC for review and approval.
Appropriately trained personnel will excavate and remove all cylinders within the
designated work area while following all applicable federal, state, and local regulations.
Removed cylinders will be properly characterized and removed from the site.

B-8 Materials Reuse On-Site

The qualified environmental professional will ensure that procedures defined for
materials reuse in this SMP are followed and that unacceptable material does not remain
on-site. Contaminated on-site material, including historic fill and contaminated soil, that
is acceptable for re-use on-site will be placed below the demarcation layer or cover
system, and will not be reused within a cover soil layer, within landscaping berms, or as
backfill for subsurface utility lines.

Any demolition material proposed for reuse on-site will be sampled for asbestos and the
results will be reported to the NYSDEC for acceptance. Concrete crushing or processing
on-site will not be performed without prior NYSDEC approval. Organic matter (wood,
roots, stumps, etc.) or other solid waste derived from clearing and grubbing of the
eastern or central portions of the site will not be reused on-site.

Sub-grade material used to backfill excavations or placed to increase site grades or
elevation in areas not under a cover system shall meet the following criteria:

e Off-site borrow soils will be documented as having originated from locations
having no evidence of disposal or release of hazardous, toxic or radioactive
substances, wastes or petroleum products.

e Off-site soils intended for use as site backfill cannot otherwise be defined as a
solid waste in accordance with 6 NYCRR Part 360-1.2(a).

o If the Contractor designates a source as '"virgin" soil, it shall be further
documented in writing to be native soil material from areas not having supported
any known prior industrial or commercial development or agricultural use.

e Virgin soils should be subject to collection of one representative composite
sample per source. The sample should be analyzed for toxicity characteristic
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leaching procedure (TCLP) VOCs, SVOCs, pesticides, PCBs, arsenic, barium,
cadmium, chromium, lead, mercury, selenium, silver, and cyanide. The soil may
not exceed any constituent limits as set forth in NYSDEC’s Imported Backfill
Limits — Track 2 Restricted Residential.

e Non-virgin soils will be tested via collection of one composite sample per 500
cubic yards of material from each source area. If more than 1,000 cubic yards of
soil are borrowed from a given off-site non-virgin soil source area and both
samples of the first 1,000 cubic yards are acceptable, the sample collection
frequency will be reduced to one composite for every 2,500 cubic yards of
additional soils from the same source, up to 5,000 cubic yards. For borrow
sources greater than 5,000 cubic yards, sampling frequency may be reduced to
one sample per 5,000 cubic yards. The sample should be analyzed for TCL VOCs,
SVOCs, pesticides, PCBs, arsenic, barium, cadmium, chromium, lead, mercury,
selenium, silver, and cyanide. The soil may not exceed any constituent limits as
set forth in NYSDECs Imported Backfill Limits — Track 2 Restricted Residential.

e All imported soils will meet the backfil and cover soil quality standards
established in 6NYCRR 375-6.7(d). Based on an evaluation of the land use,
protection of groundwater and protection of ecological resources criteria, the
resulting soil quality standards are listed as Table 2 in the SMP. Soils that meet
‘exempt’ fill requirements under 6 NYCRR Part 360, but do not meet backfill or
cover soil objectives for this site, will not be imported onto the site without prior
approval by NYSDEC. Solid waste will not be imported onto the site. Trucks
entering the site with imported soils will be securely covered with tight fitting
covers. Imported soils will be stockpiled separately from excavated materials and
covered to prevent dust releases.

B-9 Fluids Management

Pumping of water (i.e., groundwater and/or stormwater) that has accumulated within an
open excavation will be done in such a manner as to prevent the migration of
particulates, soil/fill, or unsolidified concrete materials and to prevent damage to the
existing sub-grade. Water pumped from excavations will be managed properly in
accordance with all applicable regulations so as to prevent endangerment of public
health, site, or any portion of the construction.

In areas where groundwater may be contaminated or stormwater has accumulated in an
known area of impacted fill, the water will be pumped from the excavation,
containerized and then analyzed in accordance with the Surface Water and Groundwater
Quality Standards set forth in 6 NYCRR Part 703.5 and in accordance with any local
sewer authority requirements. If the water meets the surface water and groundwater
quality standards, it may be discharged to the ground surface. If the water does not
meet the surface water and groundwater quality standards, it may be discharged to the
local sewer authority under a discharge permit. If the water quality is such that the
local sewer authority discharge permit requirements will be exceeded, or the local sewer
authority will not approve the discharge to a sewer, the water must be transported off-
site for proper disposal or treated on-site via a treatment system that has been
approved by NYSDEC.
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B-10 Cover System Restoration

After the completion of soil removal and any other invasive activities the cover system
will be restored in a manner that complies with the SMP.

Asphalt Only Cover System:

e Areas of significant damage or damaged areas which have the potentially to allow
public access/exposure to sub-base materials (as determined by the owner’s
P.E.) will be immediately repaired. Degree of repair (i.e. resealing and/or
placement of new asphalt) will be dependent on type and size of the damaged
area. If the damage is determined to be of great significance that may cause for
the disturbance of impacted materials, the SMP shall be followed and worker
protection measures implemented.

Building and Apron Concrete Cover System:

e Cracks within the concrete that are determined (by the owners P.E.) to be of
significant size and/or width will be repaired by grinding out a suitably-sized
groove along the crack and filling the groove with an elastomeric caulk.

e Areas of significant damage or damaged areas which have the potentially to allow
public access/exposure to sub-base materials (as determined by the owner’s
P.E.) will be immediately repaired. Degree of repair (i.e. resealing and/or
placement) will be dependent on type and size of the damaged area. If the
damage is determined to be of great significance that may cause for the
disturbance of impacted materials, the SMP shall be followed and worker
protection measures implemented.

GCL and Soil Cover System:

o All non-paved areas (side slopes of the containment cell) of the central section
containment cell are covered by approximately 12 inches of clean soil underlain
by a GCL covering with a 6-inch sand layer between the GCL and impacted fill. All
exposed soil has been hydro seeded as an erosion control methodology.

e Repairs to the GCL are not anticipated as the GCL will be contained below grade.
If however damage to the containment cell occurs and repairs to the GCL become
necessary (as determined by the Owner’s P.E.), the area in question will marked
and then be temporarily covered with clean fill in order to limit public access to
the impacted materials and a contractor will be contacted to schedule immediate
repairs. In all cased the SMP shall be followed and worker protection measures
implemented.

o If the GCL liner becomes damaged or is in need of repair, it will be repaired by
completely exposing the affected area by removing all foreign objects or soil, and
a new section of GCL will be placed/patched over the damaged area with a
minimum overlap of 12 inches on all edges. Accessory bentonite will be placed
between the patch and the repaired material at a rate of a quarter pound per
lineal foot of edge spread in a six-inch width. If damage occurs on a slope, the
same basic procedure will be used; however, the edges of the patch will be
fastened to the repaired liner with contact cement, epoxy, or some other
construction adhesive, in addition to the bentonite-enhanced seam.
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GCL and Asphalt Cover System:

e Areas of significant damage or damaged areas which have the potentially to allow
public access/exposure to sub-base materials (as determined by the owner’s
P.E.) will be immediately repaired. Degree of repair (i.e. resealing and/or
placement of new asphalt) will be dependent on type and size of the damaged
area. If the damage is determined to be of significance that causes disturbance to
the GCL, repair procedures to the GCL as described in Section 4.3.4.1 will be
implemented. In all cased the SMP shall be followed and worker protection
measures implemented.

B-71 Stormwater Pollution Prevention

Although not anticipated, any disturbance of more than one acre of the site will require
the Owner to follow the requirements for coverage under the Construction Storm Water
General Permit including the submittal of a Notice of Intent (NOI) form and the
development of a Storm Water Pollution Prevention Plan (SWPPP). The SWPPP must
fulfill all permit requirements and must be prepared in accordance with "Chapter Four:
the Storm Water Management and Erosion Control Plan" in Reducing Impacts of Storm
Water Runoff from New Development, NYSDEC, 1992. The Storm Water Management
and Erosion Control Plan, in accordance with permit requirements, must provide the
following information:

e A background discussion of the scope of the construction project.
e A statement of the storm water management objectives.

e An evaluation of post-development runoff conditions.

e A description of proposed storm water control measures.

e A description of the type and frequency of maintenance activities required to
support the control measure.

The SWPPP will address issues such as erosion prevention, sedimentation control,
hydraulic loading, pollutant loading, ecological protection, physical site characteristics
that impact design, and site management planning. All descriptions of proposed
features and structures at the site will include a description of structure placement,
supporting engineering data and calculations, construction scheduling, and references to
established detailed design criteria. The SWPPP will conform to all requirements as
established by applicable regulatory agencies.

B-82 Contingency Plan

If buried drums or underground storage tanks (USTs) are encountered during any
construction activities, excavation will cease and the Owner’s P.E. and NYSDEC will
immediately be notified. All drums and/or USTs encountered will be evaluated by the
Owner’s P.E. and unless immediate removal activities are required to prevent or mitigate
a spill or release (as determined by the Owner’s P.E.) the Owner will submit a removal
plan, prepared in accordance with Section 5.5 of NYSDEC’s DER-10 technical guidance,
to the NYSDEC for review and approval. Appropriately trained personnel will excavate
and remove all of the drums and/or USTs within the designated work area while
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following all applicable federal, state, and local regulations. Removed drums and/or
USTs will be properly characterized and disposed off site. The soil/fill surrounding the
buried drums and/or USTs will be considered as potentially contaminated and will be
stockpiled and characterized pursuant this plan.

B-93 Community Air Monitoring Plan

Environmental air monitoring and visual observation will be conducted during any
excavation activities. The air monitoring program will consist of two primary forms of
environmental monitoring: Work Area Monitoring required by law for environmental
remediation projects and intended to monitor the efficacy of project engineering
controls; and voluntary Community Monitoring intended to gauge and document the
impact (or lack thereof) of the project to the surrounding area.

All air monitoring will be conducted in accordance with the NYSDEC approved October
2007 Community Air Monitoring Plan (CAMP). A copy of this plan will be kept on-site at
all times.

B-104 Dust Control Plan

During construction activities and/or during the disturbance of a cover system, the
surface of any disturbed soil/fill areas will be wetted with water or other dust
suppressive agents to control dust during construction/disturbance. Any sub-grade
material left exposed and/or any stockpile of excavated material prior to placement of
final cover or removal from the site shall be covered with a temporary cover system
(i.e., tarps, spray type cover system, etc.) to control fugitive dust to the extent
practicable. Particulate monitoring shall be performed along the downwind occupied
perimeter of the work area during sub-grade excavation, grading, and handling activities
in accordance with Tighe & Bond’s October 2007 Community Air Monitoring Plan (CAMP),
and in accordance with NYSDEC’s Technical and Administrative Guidance Memorandum
(TAGM) 4031 (Fugitive Dust Suppression and Particulate Monitoring Program at Inactive
Hazardous Waste Sites).

As per TAGM 4031, dust suppression techniques that may be used at the site include
applying water on roadways, wetting equipment, spraying water on buckets during
excavation and dumping, hauling materials in properly covered or watertight containers,
covering excavated areas and material after excavation activity ceases, establishing
vegetative cover immediately after placement of cover soil, and reducing the excavation
size and/or number of excavations.
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Section 1
Introduction

This document has been prepared by Tighe & Bond as an example to support the
excavation and management of impacted soils from the former NL Industries Facility,
City of Depew, County of Erie, State of New York. Each contractor performing work on
the site shall be responsible for preparing their own site specific Health and Safety Plan
that should be at least as protective as this example plan.

1.1 Background Information

The subject property is located at 3241 Walden Avenue in Depew, New York, which is a
suburb to the east of Buffalo. The subject property was first developed for industrial use
in 1892. Past on-site activities have included brass foundry operations conducted
between 1892 and 1972 (i.e. 80 years), smelting operations carried out in the early part
of the 20" century, and the processing of babbitt. These operations were performed by
various companies, beginning with Buffalo Brass Company (Buffalo Brass) at the east
side of the property. Magnhus Metal Corporation (Magnus) acquired this portion of the
subject property from Buffalo Brass in 1899 and continued the brass foundry operations
until 1936. During the early-1900s, Empire Smelting Company conducted operations in
the area of the current trucking yard. National Lead Company acquired the entire
property from Magnus in 1936 and continued the brass foundry operations until 1972,
when it vacated the site. The name Magnus remained with the company, and was called
Magnus Metal, a Division of National Lead Company. National Lead Company eventually
changed its name to NL Industries Inc.

Brass is an alloy of copper and zinc, and babbitt is formed from an alloy of various
metals including lead and copper. In addition, antimony is a metallurgical component of
babbitt. Wastes produced by these operations, including the dredged material from the
former settling lagoon, were apparently spread throughout the property. Waste foundry
sands were also potentially disposed of on-site. These historical activities explain the
elevated levels of lead, zinc, and copper detected in the fill material.

Small copper canisters of gas were encountered at the site which was identified to
contain gaseous compounds including ethyl mercaptan.

1.2 Purpose

This Health & Safety Plan provides as an example of an overall program for protecting
human health, public safety, and the environmental while conducting
construction/remediation activities at the site. Procedures outlined in this document are
proved as examples of procedure that should be followed by all on-site personnel, staff,
supervisors, and visitors. The major items of work to be performed by the contractor
involved in the construction activities at the site include the following:

e Mobilization and site set-up
e Clearing and Grubbing

e Soil Excavation and Consolidation

e Backfilling and Final Restoration
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e Dirilling Activities

e Groundwater Monitoring

This document was prepared as an example to address the potential safety and health
hazards of conducting the intrusive activities. This plan also provides information on
requirements and procedures for on-site worker protection, environmental monitoring,
emergency response, New York State Department of Environmental Conservation
(NYSDEC) notification and hazardous materials handling. This example document shall
be made available to all on-site workers and emergency response personnel as reference
only, if no site specific plan is available. All site supervising personnel are required to
become familiar with this plan and be responsible for enforcement.

The level of personal protective equipment used by the site workers is to be upgraded or
downgraded based on site conditions at the time of the work and the judgment of the
Site Health & Safety Officer (SHSO) and appropriate supervisory personnel in
accordance with Appendix D. Any personnel entering the site shall receive site specific
training in accordance with their HASP and sign off on a documentation form as shown in
Appendix C.

The site specific information, as demonstrated in Appendix D, should be posted at all
phones and bulletin boards at the site. Specific chemical information should be shown in
the health and safety information contained in Appendix E. Appendix F of this plan
includes a copy of the NIOSH/OSHA/USCG/EPA — Occupational Safety and Health
Guidance Manual for Hazardous Waste Site Activities. This example manual also
provides general information on a variety of site hazards and chemicals that may be
present on the site.
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Section 2
Purpose

2.1 General

The purpose of this Health & Safety Plan is to provide standards for worker safety and
protection during construction, excavation, remediation, processing, filling, and drilling
activities conducted during the construction activities at the former NL Industries Facility
(the “Site”). The plan also outlines standards and procedures relative to physical and
chemical hazards potentially encountered at the site, communication, training, worker
health monitoring, decontamination procedures, levels of personnel protection necessary
for specific tasks, and emergency response procedures. Additionally, the construction
and operation of the facility are to be in accordance with Occupational Health & Safety
(OSHA) Regulations 29 CFR 1926 regarding construction practices.

Federal Regulations 29 CFR 1910.120 Hazardous Waste Operations and Emergency
Response require the development of a specific Health & Safety Plan to protect worker
health and safety at uncontrolled hazardous material release sites. There is the
potential that hazardous materials will be encountered during the work at the “Site”.
The Health & Safety Plan provided in Section 3.0 provides the information necessary to
provide for worker safety. The Hazard Management Plan included as Section 4.0
contains information and procedures for hazard identification and emergency response
actions, as well as reporting requirements and information relative to the storage and
disposal of hazardous materials. The Excavation Safety Plan provided as Section 5.0 of
this document provides information relative to the identification of excavation hazards
and regulatory requirements for the protection of employees and equipment.

A copy of this example plan should be made available to each Contractor, Subcontractor,
site worker or regulatory official and kept available at the construction site during all
activities related to the project; however, each Contractor/Subcontractor is responsible
for developing their own site procedures and worker protections.

2.2 Organizational Structure

Federal Regulations 29 CFR 1910.120 (b) (2) requires that a specific organizational
structure be determined prior to the start of site activities to establish the chain of
command and specify the responsibilities of supervisors and employees. At a minimum,
all supervisory personnel must have completed the 40-hour personnel protection and
safety course as required by OSHA Regulation 29 CFR 1910.120(e), associated yearly
eight hour refresher courses, and the eight hour Supervisory Training Course in
accordance with OSHA Regulation 29 CFR 1910.120 (e) (4). Designated Site Health &
Safety Officers (SHSOs) shall also have completed training in first aid and CPR and have
maintained certification.

2.2.1 Project Organizational Structure

The following supervisory structure has been identified for the implementation and
management of the Health & Safety Plan. Responsible individuals are identified in
Appendix D of this Plan. This does not represent the entire management structure for
all site operations, only those positions directly related to implementation of the Health
& Safety Plan.
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2.2.2 Responsibility of Supervising Personnel
General responsibilities of designated personnel are outlined as follows:

Project Superintendent

The Project Superintendent is the lead manager of the site with the authority, knowledge
and responsibility to direct all operations relevant to the project. The Project
Superintendent is the primary responsible official for the project and has the authority to
supervise and coordinate all activities at the site. The Project Superintendent may also
be responsible in matters effecting the health and safety of site personnel and visitors.

Alternate Superintendent

The Alternate Superintendent assists the Project Superintendent in the implementation
of all site operations and any necessary emergency response actions. In the event that
the Project Superintendent is absent from the site or unable to carry out necessary
duties, the alternate will assume responsibility to supervise and coordinate site
operations and emergency response actions.

Site Health & Safety Officer (SHSO)

The SHSO shall be responsible for the implementation of this Health & Safety Plan. It is
the responsibility of the SHSO to ensure that all site operations maintain compliance
with this plan and to direct any mitigating measures necessary to ensure worker health
and safety, protect the public health, and protect the environment. The SHSO will have
the authority to stop any and all site operations if site safety is compromised. The SHSO
will have the responsibility to modify the Health & Safety Plan as necessary to maintain
site worker safety, in coordination with the Project Superintendent. The SHSO will have
the lead responsibility in the event of an emergency.

Alternate SHSOs

Alternate SHSOs will be provided in the event the primary SHSO is not onsite. Alternate
SHSOs will provide the same services and assume similar responsibilities as the primary
SHSO. The primary SHSO or an alternate SHSO must be onsite at all times during the
conducting of work activities associated with the reclamation, recycling, or processing of
waste materials from the project areas. The onsite presence of an SHSO is not
necessary for activities associated with the construction project.

Certified Industrial Hygienist/Certified Safety Professional (CIH, CSP)

The CIH/CSP develops the HASP and provides advice to the SHSO on safety matters.
The CIH/CSP must review and approve all changes to the HASP.

Owner’s Professional Engineer (P.E.)

The owner’s Professional Engineer shall provide assistance as necessary to help maintain
compliance and implement any requirements of the New York State Department of
Environmental Conservation (NYSDEC).

Environmental Coordinators

It is not anticipated that an environmental coordinator will be required as a permanent
presence during construction activities.
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Other Supporting Personnel

In addition, the project management team may be assisted by other environmental,
health and safety, or remedial experts, as necessary depending on site conditions and
activities.

2.3 Site Information
Background information on site hazards is provided in the specification appendices and

is summarized as follows:
e Impacted Soils (Lead, SVOCs)
e Contained or uncontained hazardous materials (Mercaptan Cylinders)
e Underground and aboveground utilities
e Overhead electrical lines
e Excessive Noise
e Heavy Equipment Hazards
e Dusts & Mists
e Chemical Hazards (petroleum, fuel, solvents, batteries, etc.)
e Physical Hazards, including, but not limited to, equipment, heat stress, solar

radiation, etc.

Additional information on these hazards is shown in Appendix E and F.
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Section 3
Health and Safety Plan

3.1 Site Control and Decontamination

This section of the Health & Safety Plan provides a description of the general site control
and decontamination procedures that will be implemented at the former NL Industries
Facility (the “Site”) during this project. All site control and decontamination procedures
will be conducted in accordance with Federal Regulations 29 CFR 1910.120 Hazardous
Waste Operations and Emergency Response and all other applicable Federal, State and
local regulations.

The Occupational Safety and Health Guidance Manual for Hazardous Waste Site
Activities, October 1995 prepared by the National Institute for Occupational Safety and
Health (NIOSH), Occupational Safety & Health Administration (OSHA), U.S. Coast Guard
(USCG) and U.S. Environmental Protection Agency (EPA), or more recent revision
thereof should be used as a reference and guide for the implementation of the Safety &
Hazard Management Plan. Much of the material contained in Section 3.0 and 4.0 has
been summarized from this document.

3.1.1 Communications

Site Workers are to be provided with adequate information to recognize and evaluate
anticipated potential hazards that may be encountered at the site during the
construction activities. All training shall comply with applicable regulations including 29
CFR 1910.1200 Hazard Communication. The Site Health & Safety Officer (SHSO) shall
provide all onsite personnel with an overview of the site-specific hazards at the site. The
summary shall cover, at a minimum, the following topics:

e A brief description of the history of the site with regards to health and
environmental hazards

e A description of the activities to which the hazard evaluation summary is
applicable

e A description of any hazards which may be encountered, including the following:

0 Physical Hazards - terrain, traffic, equipment, severe weather (heat stress
and frostbite), electrical hazards, noise

0 Chemical Hazards — materials used and stored at the site, materials
released at the site

o Biological Hazards — insects, plants, animals, pathogens, infectious
materials

e A description of the levels of protection selected for specific tasks
e Equipment decontamination procedures if different from those specified herein

e Summary of emergency contacts for use in the event of fire, explosion, medical
emergency or other emergency, including the location of the nearest telephone
and an address and phone number to provide to emergency personnel

e Directions to the nearest hospital

e A summary of available recent monitoring data and relevant chemical information
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e A summary of emergency procedures

3.1.2 Work Zones

Due to the nature of the construction activities, it is likely that site workers will
encounter potentially hazardous conditions during the excavation and processing of
waste materials from the site. To ensure worker health and safety, and the safety of the
general public in the immediate vicinity of the site, Work Zones have been established
for the construction activities in accordance with Appendix B to ensure that only properly
trained and equipped personnel have access to areas where potentially hazardous
conditions are expected. Work Zones to be used at the site for the construction
activities are described as follows:

Exclusion Zone

The Exclusion Zone is the area where site operations could reasonably contact
contaminated media, result in a release of hazardous material or result in a hazardous
condition. For the purposes of the construction activities, all invasive site activities
including drilling, trenching, and excavating will take place in an Exclusion Zone. All
hazardous material recovery and cleanup operations shall also take place within a
designated Exclusion Zone. The limits of the Exclusion Zone are to be determined by
the Site Health & Safety Officer (SHSO) or designated alternate SHSO based on existing
site data, air monitoring data, weather conditions and visual observations. The
boundary of the Exclusion Zone is to be marked in the field using movable visual
barriers, such as caution tape, fencing and pylons, as necessary.

Access control points are to be established to the Exclusion Zone to regulated access to
this area. The Exclusion Zone may be further subdivided into different areas of
contamination or potential hazard, as necessary. The level of Personal Protective
Equipment (PPE) required in the Exclusion Zone is dependent on the project task and
will be determined by the SHSO or alternated SHSO prior to the initiation of any work
activities in the Exclusion Zone. At no time shall untrained workers, unauthorized
personnel or site visitors enter the Exclusion Zone.

Contamination Reduction Zone (CRZ)

The CRZ is the transition area between the Exclusion Zone and the surrounding “clean”
area, or Support Zone. The CRZ is established to reduce the likelihood that the Support
Zone will become contaminated or otherwise affected by hazardous materials or
environments within the Exclusion Zone. The CRZ provides physical distance between
the Exclusion Zone and the Support Zone. All decontamination procedures are to be
conducted within the CRZ. Access is limited to the CRZ, similar to the Exclusion Zone.

Support Zone

The Support Zone is the “clean” area from which command control operations are
directed. All emergency response activities are directed from a command post
established in the Support Zone. The location of the command post will be chosen by
the SHSO or alternate SHSO based on prevailing weather conditions, wind direction and
supporting facilities such as electric, water and phone service.

3.1.3 Emergency Response Procedures

All personnel shall be instructed to report to the SHSO in the event of an emergency
situation. The SHSO will immediately take control of emergency response actions
necessary to protect site worker health, public safety or the environment. These
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procedures are summarized in Appendix D and should be posted at all phones and
bulletin boards at the site. The following sequence of actions shall be undertaken when
responding to an emergency:

Initial Actions
Alert all site personnel to the emergency. Sound a site alarm to:

¢ Notify personnel of an emergency situation
e Stop work activities

e Proceed to the Contaminant Reduction Zone (CRZ) if working in the Exclusion
Zone

e Lower background noise in order to speed communications

o Initiate emergency procedures and secure area where the incident has
occurred.

Evaluation
Evaluate the emergency situation to determine the following:

e Location of the incident or release
o Affected site personnel
e Identity and quantity of substance released

e Identify and assess potential hazards associated with the emergency
situation.

Develop a Response Strategy

Available information regarding the emergency and site emergency response capabilities
should be evaluated to determine an appropriate response strategy. Consider the
following:

e Onsite availability of trained personnel and equipment

o Offsite assistance necessary to conduct emergency response actions

Notification of Local & State Agencies

Notify appropriate State and Local agencies with direct roles in the emergency response.
Request aid as necessary. Notify appropriate regulatory agencies. Provide hazard
communication information to responders, as necessary.

Initiate Emergency Response Actions

The SHSO and regulator personnel (Fire Chief, etc.) will determine appropriate response
procedures for the incident. A response action should not be attempted until backup
personnel and evacuation routes have been identified. Rescue and response actions
may include the following:

¢ Maintain personal contact with another responder (buddy system) when
investigating the emergency situation. Personnel in the hazardous area are to
maintain line-of-sight contact or direct communication with the command post
supervisor
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e Locate and survey casualties. Locate all victims and assess their condition.
Determine resources needed for stabilization and transport

e Assess existing and potential hazards to site personnel and the public safety.
Determine the need for onsite/offsite evacuation and response measures

o Allocate available resources (personnel and equipment) as necessary for rescue
and incident response operations

e Initiate control measures to bring the emergency situation under temporary or
complete control and prevent the spread of the emergency

e Extricate all victims from the site of the emergency situation

e Decontaminate victims before or after medical stabilization, as necessary.
Decontaminate uninjured personnel in the CRZ decontamination area, or
establish a new decontamination area if the CRZ is unsafe.

e Stabilize the emergency situation. Administer any medical procedures necessary
prior to transport of the victims. Contain, stabilize or repair any hazardous
situations that may have developed.

e Transport victims to the nearest hospital for medical treatment

e Evacuate the site and monitor site conditions, as necessary. Inform public
officials if public safety is threatened

e Communicate hazard potential to Superintendent and to environmental
coordinator. The environmental coordinator is to assess site conditions and
develop a response plan for removal of hazardous materials and reporting as
required under New York State Department of Environmental Conservation
(NYSDEC) regulations and other applicable regulations.

Terminate Response Actions
The following actions should be undertaken by Site Health & Safety Officer (SHSO) or

alternate SHSO once emergency response actions are terminated:
e Report the incident to appropriate agencies and authorities
e Document all emergency response actions
¢ Restock all equipment and supplies
e Replace or repair damaged equipment

e Review and revise site emergency response procedures, as necessary.

3.1.4 Emergency Medical Procedures

The following emergency medical procedures should be undertaken based on the
described symptoms:

Inhalation
All site personnel should be familiar with the warning signals for inhalation hazards.

e If warning signals such as: dizziness, nausea, headache, shortness of breath,
burning sensation in mouth, throat or lung or symptoms specific to hazard found
at the site are apparent, the victim should leave the contaminated air space
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immediately. Have the SHSO contact emergency services and obtain health and
safety information about potential contaminants.

e In unconscious, the victim should be pulled out of the contaminated area
immediately if they do no have any injuries which would prohibit moving them
(i.e. spinal injury). The rescuers should make sure that the area is safe to enter.
If the area cannot be safety entered, attempt to ventilate this area. Do not
attempt a rescue. Rescuers should make sure they are properly trained in First
Aid and CPR and that they are wearing proper respiratory and protective
equipment before attempting the rescue.

¢ If the victim is no longer breathing, mouth-to-mouth resuscitation or some other
form of artificial respirator should be administered by a person who is properly
trained and certified in a location away from the contaminated area.

e Obtain medical attention immediately

Skin Exposure

The skin should be washed with copious amounts of soap and water. If clothing is
contaminated, it should be removed immediately and the skin washed thoroughly with
running water. A shower for emergency use is to be available onsite if corrosive
chemicals are encountered. It should be used immediately following exposure and
clothes should be removed while showering. This procedure may be life-saving as
certain highly toxic chemicals are rapidly absorbed through the skin.

All contaminated parts of the body, including the hair, should be thoroughly
decontaminated. It may be necessary to wash repeatedly.

Ingestion
A poison control center or emergency service should be contacted immediately to
determine an appropriate course of action. If possible, have health and safety

information on the poison or hazardous material available when you call for help.
Vomiting should be induced except when the substance presents an aspiration hazard,
such as from a petroleum product; or when the substance is a strong acid or alkali. To
induce vomiting, a tablespoon of salt or powdered mustard in a glass of warm water or
syrup of ipecac from the First Aid Kit can be taken as an emetic.

Drinking plenty of water and placing a finger down the throat may also be effective in
inducing vomiting. The treatment should be repeated until vomit is clear.

Medical attention should be obtained immediately

Eyes

If a toxicant should get in the eyes, they should be washed with plenty of water. The
eye itself should be held open, rotated, and flooded with water so that all surfaces are
washed thoroughly. Washing should be continued for at least fifteen minutes.

Medical attention should be obtained immediately.

Exposure to Heat or Cold

When working under severe weather conditions, personnel should be aware of the signs
of heat stress, hypothermia and frostbite as well as the appropriate response actions.
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e Heat Stress — If a worker shows signs of heat stroke (dry, hot, red skin, high
body temperature) or heat exhaustion (cool, moist, pale or red skin, dilated
pupils, nausea, and dizziness), the worker must be removed from the work area
and cooled. Loosen clothing, elevate feet, and provide cool liquids. Heat stroke
can be life threatening and requires rapid action.

e Hypothermia — If a worker shows signs of hypothermia (shivering, impaired
judgment, drowsiness, clumsiness) the worker must be removed from the work
area and warmed gradually.

e Frostbite — If a worker shows signs of frostbite (skin color changes to white or
grayish-yellow then grayish-blue), the worker must be moved to a warm place.
The affected area should be placed in warm (100-105°F) water. Do not rub or
massage.

¢ Medical attention should be obtained immediately.

Stings and Bites

If still present, remove stinger with fingernail. Work the site with soap and water.
Cover with bandage and apply ice. If severe allergic reactions appear (hives, itching,
rash, nausea, vomiting, dizziness, swelling) seek medical attention immediately.

3.1.5 External Assistance

Appendix D contains a list of emergency and regulatory agencies that may be of
assistance in the event of an emergency response action, spill or release of hazardous
material.

3.1.6 Decontamination

Decontamination is the process of removing or neutralizing any site contaminants which
may have accumulated on personnel or equipment to prevent the off-site transport of
contaminants and protect site worker safety and public health. A decontamination area
should be designated in the Contamination Reduction Zone (CRZ) to prevent the spread
of any potential contamination to the “clean” Support Zone and offsite areas.

Personnel Decontamination

If Level D protection is used, any disposable inner gloves or protective clothing should
be sealed in a plastic bag and properly disposed of in a trash receptacle. Moisture
resistant outer gloves and outer boots to be re-used should be rinsed to remove gross
contaminants, and then sealed in a plastic bag for re-use. Disposable equipment should
be used whenever possible.

If Level C or greater protection is used, personnel are required to follow the
decontamination procedures listed below, as they apply to the gear being worn:

e Wash boots thoroughly with clean water or an appropriate cleaning solution to
remove gross contamination

e Scrub down outer boots in decontamination solution and rinse with water

¢ Remove boots

e If wearing re-usable rain gear, it should be cleaned in a similar manner as the
boots
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e Disposable Tyvek suites should be removed, sealed in plastic and placed in trash
receptacle

e Spent respirator cartridges can also be discarded in the trash receptacle

¢ Remove outer gloves and wash in same manner as boots while wearing
disposable inner gloves

e Use a new set of disposable glove to clean additional equipment including hard
hat, safety glasses, etc.

e Thoroughly wash hands and face with soap and water prior to leaving the site

e Decontamination wash and rinse water will be collected and discharged to the
leachate collection system holding tanks or sanitary sewer, as appropriate.

Equipment Decontamination

Proper decontamination of all equipment is necessary to avoid transferring contaminants
from the site, thereby increasing the potential for exposure of onsite and offsite
personnel. The measures described below should be followed prior to leaving the CRZ,
as applicable to the equipment being used. Any variations from the procedures
described below for reasons of worker health or safety must be described by the SHSO
in a site hazard summary and appended to this Health & Safety Plan.

These measures are separate from, and may not be substituted for, other
decontamination procedures associated with proper sampling protocol:

e General field equipment such as measuring tapes and shovels are to be
decontaminated in the CRZ. The equipment is to be cleaned to remove gross
contaminants, thoroughly rinsed with clean water or an appropriate cleaning
solution and wiped dry with paper towels before leaving the work site.

e The rinse water from this operation will be collected and discharged to the
leachate collection holding tanks or sanitary sewer, as appropriate.

Decontamination of drilling or excavating equipment will take place in the designated
area of the CRZ should the equipment require removal from the CRZ. Decontamination
of heavy equipment will entail a thorough steam cleaning, or washing and rinsing of the
equipment with high pressure water followed by air drying. Additionally, the tires and
undercarriages of vehicles exiting areas identified as having superficial hazardous
materials will be sprayed with high pressure water and allowed to dry before leaving the
CRZ.

3.1.7 Required Emergency Equipment

At a minimum, the construction site work area will equipped with the following items.
All of the listed items will be tested and maintained as necessary to assure proper
operation in an emergency situation. All required equipment will be readily accessible to
employees in the work area. Required equipment will include:

e Hand-held portable radios to communicate with all site workers and equipment
operators. In the event of an emergency, instructions will be relayed via radio
and direct verbal communication.

o Telephones for emergency notification will be available at the command center.
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e Portable fire extinguishers shall be stored in vehicular equipment, the command
center, and the weigh scale. Fire extinguishers will be maintained at all open
excavations and any tasks presenting a hazard for ignition. At a minimum,
staging of fire extinguishers shall conform to OSHA Regulation 29 CFR 1926
Subpart F.

e Spill control and containment equipment available at the command center
storage area should a hazardous material release occur. The spill control
equipment will include chemical absorbents such as speedi-dry granular chips, oil
absorbent pads, and absorbent booms, overpack drums, shovels, brooms, and
mops. Neutralizing agents for caustic spills will also be kept at the command
center storage area.

e An emergency eye wash station and emergency shower to be located at the
decontamination area whenever corrosive chemicals are encountered.

3.1.8 Site Visitors

Visitors will be prohibited from the Exclusion Zone while intrusive activities are taking
place. Any site visitors with access to the Exclusion Zone or CRZ will be trained in the
use and selection of PPE so that the use of the PPE will protect them from potential site
hazards. Site visitors will also receive training in general site safety and standard
operating procedures from the SHSO prior to accessing the Exclusion Zone or CRZ.
Visitors will wear PPE as dictated by the hazards and conditions present at the site. Any
site visitors will be attended by at least one trained site worker at all times during a visit
to the construction site, including the Support Zone.

3.2 Worker Training

All site workers involved in the excavation of the construction site are required to have
health and safety training as outlined in 29 CFR 1910.120(e). These site workers are
required to have completed a 40-hour personnel protection and safety course as
required by OSHA Regulation 29 CFR Part 1910.120(e) for work at hazardous material
release sites, and associated yearly eight hour refresher courses. Copies of current
training documentation for all site workers will be documented by the SHSO and made
available at the site for regulatory inspection. Prior to accessing the site, the SHSO shall
provide an orientation session to site workers to explain potential and existing site
hazards, required PPE, methods of reducing identified contaminant exposures, and
provide a hazard evaluation summary in accordance with OSHA Regulations 29 CFR
1910.1200.

3.2.1 Site Specific Training

Prior to assignment to a job task where respirator use may be required, site workers will
be required to document or be provided with respirator training as outlined in 29 CFR
1910.134(e

5). Respirator fit tests are to be conducted at twelve month intervals, or at any time
when a condition that may change the fit of a respirator has occurred, such as change in
weight, change in facial structure, extensive dental work, etc. The use of all respirators
shall comply with a written respiratory program implemented by the SHSO.

3.2.2 Other Training
The additional training that is required of supervisory personnel is listed below:
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Site Supervisors

All site supervisory personnel will be required to complete the eight hour Supervisory
Training Course in accordance with OSHA Regulation 29 CFR 1910.120(e

4). Site supervisors include the Project Superintendent, Project Foremen, SHSO and
alternate SHSOs. Site supervisors are also required to be certified in first aid and CPR.

OSHA Excavation Standard

For site excavations greater than four feet in depth, at least one worker will have
“competent person” training as required by OSHA Regulation 29 CFR 1926.650 Subpart
P Excavations. The “competent person” shall be responsible for the identification and
assessment of excavation hazards and to implement safeguards, safety precautions, and
engineering controls to maintain a safe excavation.

3.2.3 Medical Monitoring

All site workers involved in the excavation of the construction site are required to be
participants in a medical monitoring program. The primary goal of medical monitoring is
to provide evaluation and ongoing surveillance of the health status of workers potentially
exposed to toxic substances as a result of work-related activities. The health monitoring
program is an important tool in evaluating the effects of chronic low-level exposures or
acute exposures related to reclamation operations at the site. The program shall meet
or exceed the minimum requirements established in OSHA Regulation 29 CFR 1910.120.

The medical monitoring program includes laboratory testing, personnel medical history
evaluation, physical examination, and specific systematic testing. The extent of medical
monitoring shall be determined by an Occupational Physician prior to employment. Each
participant in this medical monitoring program shall undergo a complete occupational
history evaluation, and baseline physical examination typically including the following
parameters:

e Pulmonary Function Studies

e Complete Blood Count

e Chemical Blood Profile

e Urinalysis

e Chest X-Ray

e Electrocardiogram

e Specific parameters as necessary dependent upon exposure
Specific tests and monitoring frequency shall be determined by an Occupational
Physician. Prior to conducting any site work activities, an initial evaluation is conducted
to establish baseline values for the above parameters for each participant. Re-
evaluations are conducted on an annual basis to monitor potential changes in baseline
conditions that may result from work with hazardous materials. In addition to an annual

re-examination, provisions are made for specific post-exposure examinations in the
event of a suspected exposure during a particular field event.
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3.3 Personal Protective Equipment

The purpose of personnel protective equipment (PPE) is to shield or isolate a worker
from the chemical, physical and biological hazards that may be encountered at the
construction site. The level or protection afforded by the PPE must be appropriate to
protect against the known or worst potential hazards expected to be encountered at the
site. Protective equipment should be selected based on the concentrations and possible
routes of exposure to known or potential worst case substances. The levels of personnel
protective equipment are described in Section 3.3.1.

It is anticipated that Level D or C protection and basic site safety measures will be
sufficient for construction activities. Any conditions warranting upgrading the required
level of protection to Level B or A will be cause for all personnel to immediately leave the
Exclusion Zone. The site will be re-evaluated and the Safety & Hazard Management Plan
updated with the additional site information and modified accordingly.

Whenever Level C is in use, the breathing zone of the workers in the Exclusion Zone will
also be monitored constantly utilizing a photo-ionization detector (PID). If the total
volatile organic compounds concentration (as indicated by the PID) in the breathing zone
of the workers approaches 50 ppm, work shall cease and crew will exit the work area
and evaluate the need to upgrade to Level B.

The specific respiratory protective device selected for Level C protection shall be the
device identified on each individual’s respirator fit test. In general, respirators will be
supplied with combination cartridges for organic vapors, dusts, mists, and acid gases
and shall be approved by the National Institute for Occupational Safety and Health
(NIOSH). In the event that a site hazard evaluation summary identifies the potential for
exposure to other chemical substances (i.e. formaldehyde, ammonia) additional
cartridges will be supplied as necessary to be made available at the site to upgrade the
level of respiratory protection.

3.3.1 Levels of Protection

Appendix B of this Plan provides a summary of the information shown below. Although
it is unlikely that a level of protection, greater than Level C, during routine site
construction activities, all four levels (A through D) are described below. Site workers
are to be instructed to immediately leave the Exclusion Zone if conditions requiring Level
A or Level B protection are observed or detected, pending further evaluation by the Site
Health & Safety Officer (SHSO).

Level A

Level A protection should be worn when the highest available level of respiratory, skin,
and eye contact protection is needed. While Level A provides the maximum available
protection, it does not protect against all possible airborne or splash hazards. For
example, suit material may be rapidly permeable to certain chemicals in high air
concentrations or heavy splashes.

A. Personal Protective Equipment (PPE)

e Positive pressure self contained breathing apparatus (SCBA),
OSHA/NIOSH approved, operated in the positive pressure mode.

e Totally encapsulated suit (boots and gloves attached).

Example Health and Safety Plan 3-10



Section 3 Health and Safety Plan Tighe&Bond

e Gloves — inner (tight-fitting and chemical-resistant).

e Boots — chemical-protective, steel toe and shank. Depending on suit boot
construction, worn over suit boot.

e Gloves — outer, chemical-resistant. Depending on suit construction, worn
over suit gloves. May be replaced with tight-fitting, chemical-resistant
gloves worn inside suit gloves.

e Underwear — cotton, “long-john” type (optional).
e Hard hat (under suit).

e Disposable protective suit, gloves and boots. Worn under or over
encapsulating suit.

e Coveralls (under suit)

e Two (2) way radio communications.
B. Criteria for Use
Use Level A:

e When the type(s) and concentration(s) of toxic substances are known to
require the highest level of combined protection to the respiratory tract,
skin, and eyes. These conditions would be as follows:

o Atmospheres which are “immediately dangerous to life and health”
(IDLH). IDLH’s are detailed in the NIOSH/OSHA'’s “Pocket Guide to
Chemical Hazards” and/or other references

o Known atmospheres or potential situations that would affect the
skin or eyes, or could be absorbed into the body through these
surfaces in toxic quantities

o Potential situations are those where vapors may be generated or
splashing may occur through site activities

o Standard reference books should be consulted to obtain
concentrations hazardous to skin, eyes, or mucous membranes

0 Explosive atmospheres greater than 10% of the lower explosive
limit
0 Atmospheres containing less than 19.5% oxygen

C. At sites where the type(s) and/or potential concentration(s) of toxic
substances are unknown.

e Unless there is information available to strongly indicate otherwise, the
site should be presumed to present hazards to the respiratory system,
skin, and eyes. Level A protection would provide the highest level of
protection for the initial entry team.

e Enclosed areas such as buildings, manholes, etc.
D. When total vapor readings of 500 — 1,000 ppm are obtained on instruments

such as the photo-ionization detector (PID) or organic vapor analyzer (OVA)
in the atmosphere.
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Level B

It is not anticipated that work will be done under conditions requiring Level A
protection. If such conditions are encountered, operations will cease
immediately and all personnel will immediately leave the area. Workers shall
not re-enter the area until a more comprehensive HASP specifically
appropriate for such conditions has been prepared, or until there is clear
evidence that the conditions requiring Level A protection have abated.

Level B protection should be selected when the highest level of respiratory protection is
needed, but exposure to the small unprotected areas of the body (i.e. neck and back of
the head) is unlikely, or where concentrations are known to be within acceptable
exposure standards.

A. Personal Protective Equipment (PPE)

Positive pressure SCBA, NIOSH approved, operated in the positive pressure
mode

Hooded, two-piece chemical-resistant suit

Gloves — outer, chemical-protective

Boots — outer (chemical-protective, steel toe and shank)
2-way radio communications

Hard hat

Face shield (optional)
Criteria for Use
Use Level B

e When the type(s) and concentration(s) of hazardous substances are
known to require the highest degree of respiratory protection; but a lower
level of skin protection, i.e. in:

o Atmospheres which are “immediately dangerous to life and health”
(IDLH). Type(s) and concentration(s) of vapors in air do not
present at hazard to the small, unprotected areas of the body

o Atmospheres with concentrations of known substances greater
than protection factors associated with full-face, “air purifying”
respirators with appropriate cartridges

0 Explosive atmospheres greater than 10% of the lower explosive
limit
o0 Atmospheres less than 19.5% oxygen

¢ When a determination is made that potential exposure to the body parts
not protected by a fully encapsulated suit (primarily neck, ears, etc.) is
highly unlikely.

e Total vapor levels range from 50 — 500 ppm on instruments such as a
photo-ionization detector or organic vapor analyzer and the atmosphere
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does not contain suspected high levels of toxic substances affecting the
skin or eyes.

e Normal drilling and sampling operations will cease if conditions are such
that Level B protection would be required.

Level C

Level C protection should be selected when the types and concentrations of respirable
materials are known, have adequate warning properties, or are reasonably assumed to
be not greater than the protection factors associated with air-purifying respirators; and
exposure to the few unprotected areas of the body (i.e. neck and back of the head) is
unlikely to cause harm. Continuous monitoring of the site and/or individuals will be
conducted during any “Level C” work activities.

A. Personnel Protective Equipment (PPE)

e Half-face, or full-face, air-purifying respirator (OSHA/NIOSH approved)
e Chemical-resistant outer clothing

e Gloves-inner (tight-fitting, chemical-resistant type or woven liners)

e Gloves-outer (chemical resistant)

e Hard hat (face shield optional)

e Boots-outer (chemical-protective, steel toe & shank)

e Safety glasses
B. Criteria for Use

e Site known to contain potentially hazardous materials resulting in air
concentrations requiring a protection factor afforded by a full-face or half-
face, air-purifying respirator (OSHA/NIOSH approved)

e Well-documented, reliable history of site and patterns of prior entry
e No evidence to suspect acute or chronic toxicity to exposed skin

e Total vapor reading between O — 50 ppm on instruments such as the
photo-ionization detector or organic vapor analyzer. The following
respirators shall be provided for the referenced total vapor levels:

0 Half-face Respirator — Total organic vapor readings using a PID of
between 5 — 10 ppm

o Full-face Respirator — Total organic vapor readings using a PID of
between 10 — 50 ppm

0 Continuous air or personal monitoring should occur while wearing
Level C protection.

Level D

Level D is the basic work uniform and should be worn for all site operations not requiring
a higher level of protection. Level D is appropriate when no respiratory hazards exist
and minimal chemical hazards exist.

A. Personnel Protective Equipment
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e Standard work clothing

e Optional disposable chemical-resistant clothing appropriate for known or
expected levels of contamination

e Boots/Shoes-safety or chemical-resistant boots (steel toe and shank)

e Safety glasses or safety goggles available for drilling, excavation and
processing operations

e Gloves —disposable latex or cotton
e Optional moisture resistant outer gloves

e Hard hat available for drilling, excavation and processing operations
B. Criteria for Use

¢ No indication of airborne health hazards present

No gross indications above background on the photo-ionization detector and/or organic
vapor analyzer.

3.3.2 PPE Selection & Chemical Compatibility

The selection of personal protective equipment (PPE) will depend on the type and
concentration of hazardous material the wearer is expected to encounter. The selection
of PPE will be continually update and evaluated by the SHSO as the construction project
proceeds and additional field screening and analytical data is received. For the selection
of chemical resistant clothing, the selection is conducted by evaluating the performance
characteristics of the clothing against the requirements and limitations of site and task
specific conditions. The SHSO will be responsible to ensure that the PPE is adequate and
of safe design to allow workers to perform their specified tasks and to protect the site
workers from injury or illness that may result from exposure to hazardous materials.

3.3.3 Respiratory Protection

The level and type of respiratory protection necessary to conduct site activities will be
determined by the SHSO based on anticipated inhalation hazards that may be
encountered at the site and during work activities. The SHSO shall implement a
respirator protection program in accordance with OSHA Regulation 29 CFR 1910.134
prior to the start of any invasive activities associated with the construction project.

The specific respiratory protective devices selected for Level C or modified Level D
protection shall be the device identified on each individual’s respirator fit test. For the
construction project, respirators will be supplied with combination cartridges for organic
vapors, dusts, mists, and acid gases and shall be approved by the National Institute of
Occupational Safety & Health (NIOSH). In the event that the SHSO identifies the
potential for exposure to other chemical substances (i.e. formaldehyde, ammonia)
additional cartridges will be supplied as necessary to site workers potentially exposed to
those conditions.

3.3.4 Eye Protection

Site workers will be required to wear safety glasses or chemical splash goggles when
conducting all invasive or processing activities associated with this project. At the
discretion of the SHSO, this requirement may be waived for specific activities where the
SHSO determines that there is minimal risk of injury to the eyes. Chemical splash
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goggles shall be worn by site workers when chemical splashes or facial exposure to
hazardous materials are likely. The use of contact lenses shall not be permitted by any
site worker using a respirator, in potential chemical exposure areas, dusty
environments, or heat generating areas.

3.3.5 Hearing Protection

All operations conducted involving sound intensities above 90 dB (approximate intensity
of running heavy equipment) will be conducted using hearing protection for those
operating the equipment or other site workers in the immediate area. Ear plugs or ear
muffs shall be used for hearing protection.

3.4 Air Monitoring Plan

Continuous real-time air monitoring will be performed continuously using direct reading
instruments during invasive site activities, and whenever there is the potential for
employee chemical or particulate exposures to occur. Air monitoring data will be
reviewed by the SHSO and to assure the proper selection and continued use of the
appropriate PPE and/or engineering controls so that workers are not exposed to
chemical concentrations that exceed PELs. Air monitoring will be conducted in
accordance with OSHA Regulation 29 CFR 1910.120 and the New York State Department
of Health (NYSDOH) and the Site-Specific Community Air Monitoring Plan.

The SHSO shall follow a Respiratory Protection Program that generally conforms with
OSHA Regulation 29 CFR 1910.134.

3.4.1 Potential Contaminants

Section 2.3 provides a list of potential air contaminants of air emissions a site worker
may encounter at the site. The major contaminants of concern include lead and buried
cylinders containing mercaptans. The potential for significant exposure is greatest
during invasive construction activities, processing operations, and downwind of either of
these activities.

3.4.2 Frequency of Monitoring

Air monitoring will be performed continuously during all invasive site operations, and
whenever there is a potential for employee chemical or particulate exposure. Air
monitoring requirements during the processing of waste and waste residuals will be
further determined by the SHSO prior to the start of processing activities. The SHSO
will have direct responsibility for the implementation of the project air monitoring
program.

3.4.3 Types of Monitoring Equipment

Although it is premature to specify the exact type of air monitoring equipment to be
used onsite for air quality monitoring, the following types of monitoring equipment may
be used during site operations:

Photo-ionization Detector (PID)

A PID will be used to measure total concentrations of organic vapors during all invasive
site activities. A PID provides real-time response when measuring sudden gas
emissions. The PID will be equipped with a 10.2-11.7 eV lamp and calibrated to
isobutylene, a benzene substitute. During air monitoring usage, the PID will be set on
the lowest scale, typically 0-20 parts per million (ppm) as benzene.
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Because PID readings cannot be directly compared to permissible exposure levels
(PELs), the SHSO will review the PELs for anticipated contaminants to be encountered
and (1) back-calculate an equivalent PID reading or provide response curves for
suspected contaminants, or (2) confirm direct reading instrument data with laboratory
data.

Oxygen Meter

An oxygen meter will be used to measure oxygen concentrations in air during all
invasive site operations.

Combustible Gas Indicator

A CGI will be used to monitor for potentially combustible concentrations of gases during
all invasive site activities. The CGI shall measure the Lower Explosion Limit (LEL) and
be calibrated to a methane standard.

Aerosol Monitor

An aerosol monitor capable of real-time readings and measurement of airborne
particulate matter or a 0.1 — 10 micron size will be used to monitor excavation,
processing and handling operations. This device shall be used to monitor dust and mist
emissions, and potential concentrations of general airborne fibers (e.g. asbestos).

Radiation Detector

If necessary, a real-time radiation detector will be used at the construction site to
monitor for varying levels of radiation during excavation, processing and handling
operations.

Colorimetric Indicator Tubes

Colorimetric tubes will be available for use by the SHSO when a specific chemical is
suspected.

Meteorological Station

A weather station may be set up onsite to monitor daily temperatures, rainfall, wind
direction and wind velocity as part of odor control measures.

Other Instruments

Other air monitoring instruments such as carbon monoxide or carbon dioxide monitor
may be used for air monitoring onsite.

All monitoring equipment to be used at the site will be calibrated on a daily basis.

3.4.4 Worker Monitoring Action Levels

The following site action levels have been selected to either upgrade site worker PPE or
cease operations until the hazard event is evaluated and engineering controls are
implemented, or the hazardous condition no longer exists. The SHSO is directly
responsible for the implementation of the air monitoring program. Any changes in the
action levels must be approved by the SHSO and documented in the site copy of the
Safety & Hazard Management Plan-Section 4.0.

The SHSO will designate specific action levels for air contaminants such as carbon
monoxide, carbon dioxide or others as necessary based on the site monitoring data.
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3.4.5 Perimeter Monitoring Action Levels

Perimeter air monitoring will occur during intrusive work activities. The SHSO shall
monitor the ambient air for soil particles using a hand-held, real time particulate
monitor. Monitoring shall always be performed at downwind locations and at upwind
controls to determine background levels.

The action level for soil particles at the site perimeter shall be the National Ambient Air
Quality Standard (NAAQS) of 150 micrograms per cubic meter (pug/m® or 0.15
milligrams per cubic meter (mg/m?®) above background averaged over a fifteen minute
time period.

Immediately upon exceeding the action level established above, the SHSO shall
implement dust suppression measures as necessary.

Site workers shall temporarily cease intrusive activities if, following implementation of
dust suppression measures the next hourly reading indicates continued exceedance
above the action level.

Background levels upwind of the site may be taken into consideration if they are above
the action level established for the site. The SHSO shall implement the following dust
control measures during site activities:

e Water Truck: A water truck will be located on the site at all times. Water will
be sprayed onto work area excavations as necessary to maintain dust levels
below the worker and perimeter action levels.

NOTE: Please note that liquid ethyl mercaptan is reactive with water.
Care should be exercised when using water near this material.

e Salt: Salt will be applied to roadways as necessary to reduce dust levels
throughout the site.

e Coverings: Piles of exposed impacted fill will be covered with plastic whenever
they are left exposed for extended periods of time.

e Foam: Foams may be used for dust control if the preceding measures do not
effectively reduce dust levels.
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Section 4
Hazard Management Plan

4.1 Introduction

This example Hazard Management Plan has been developed in conjunction with the
example Soils Management Plan (Attachment G), and provides the information
necessary to respond to the discovery of hazardous materials, or hazardous material
releases during all phases of the project. The plan covers procedures for identifying,
containing, handling and storage of hazardous materials. For the purposes of this plan,
soils and groundwater underlying the “site” that have been in contact with waste
materials or waste contaminants will not be considered hazardous materials which
require removal or special treatment. This plan also covers general reporting
requirements necessary when hazardous materials are discovered or encountered. The
discovery of hazardous materials or material suspected of being hazardous shall require
that the SHSO be immediately notified and that the owner’s Professional Engineer (P.E.)
respond and direct containment and recovery operations. The P.E. shall take the lead in
reporting all releases or discoveries of hazardous materials during the completion of the
construction project for the purposes of the New York State Department of
Environmental Conservation (NYSDEC).

4.2 Comprehensive Work Plan

The Comprehensive Work Plan identifies specific site tasks and hazards that may be
reasonably associated with the tasks to provide site workers and the SHSO with the
ability to identify hazards and take precautions necessary to eliminate the hazard or
reduce the risk associated with the hazard. The plan also identifies resources necessary
to reduce or eliminate existing and potential site hazards. Development of a
Comprehensive Work Plan is a requirement of OSHA Regulation 29 CFR 1910.120.

4.2.1 Site Tasks
The following site tasks have been identified as innate to the project:

e Submittal of required plans and schedules

e Establish sedimentation and erosion controls at the site in accordance with the
plan

e Clear and grub the site. Stage construction and maintain the site in a manner
that prevents sedimentation of the surrounding sensitive areas

e Perform limited drilling & excavating (less than 4ft) activities
e Perform background and construction air monitoring
e Restore excavated areas

e Perform groundwater monitoring

4.2.2 Hazards Associated with Site Tasks

Potential health and safety hazards identified as associated with the project tasks
include the following:
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e Heavy Equipment Hazards

e Excavation Hazards

e Impacted Soils (Lead, SVOCs)

e Contained or uncontained hazardous materials (Mercaptan Cylinders)
e Underground and aboveground utilities

e Overhead electrical lines

e Fire & Explosion

e Hazardous Atmospheres

e Excessive Noise

e Dusts & Mists

e Chemical Hazards (petroleum, fuel, solvents, batteries, etc.)

e Physical Hazards, including, but not limited to, equipment, heat stress, solar
radiation, etc

4.2.3 Resources Necessary to Reduce Potential Hazards

During the course of the project, site workers have the potential to come into contact
with hazardous materials or be subject to hazardous conditions, such as the disturbance
of a buried mercaptan cylinder. The following resources have been identified as
necessary to reduce or eliminate potential site hazards:

Safety & Hazard Management Plan

Provides identification of existing and potential site hazards and methods to reduce the
site hazards.

Air Monitoring Plan/Equipment
Provides onsite monitoring of potential airborne contaminants and atmospheric hazards.

Personal Protective Equipment (PPE)
Provides site workers protection from potential contaminant exposures.

Engineering Controls

Various controls such as barricades, mechanical ventilators and dust suppression
methods (e.g. foams, wetting) will be employed onsite on an as needed basis to reduce
or mitigate identified hazards or hazardous conditions.

Heavy Operating Equipment

Minimize site worker contact with excavated waste materials and potentially impacted
soils.

4.2.4 Site Evaluations & Frequency

Prior to the start of the project, the SHSO shall perform an initial site characterization to
identify any existing unsafe or hazardous conditions, and characterize atmospheric
conditions at the site. This Safety & Hazard Management Plan is to be updated by the
SHSO based on the characterization of initial site conditions.
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Following the initial site characterization, site evaluations shall be conducted by the
SHSO on a minimum daily frequency, prior to the start of site activities. Should
conditions change during the course of the day, the SHSO shall re-evaluate the pre-work
data and take additional readings with field instruments, or collect samples as necessary
to insure a safe worker environment. All data recorded by the SHSO, revisions to the
level of PPE required for specific tasks, and any engineering controls implemented to
reduce site risks or control site hazards shall be documented by the SHSO.

4.2.5 Hazard identification

Suspected and potential site conditions that may pose inhalation, skin absorption, or
other hazards which are considered to be Immediately Dangerous to Life or Health
(IDLH) shall be identified during the initial site characterization and further evaluated as
the project progresses. Examples of such hazards include potentially explosive or
flammable conditions, discovery of hazardous materials, visible vapor clouds, biological
indications of IDLH conditions, or IDLH conditions measured on field monitoring
equipment.

4.2.6 Required Information

Prior to the start of any site construction activity, the following information will be
obtained to the extent available and be communicated to all the site workers by the
SHSO:

e Location, approximate size and history of the site

e Description of the tasks to be performed

e Duration of the planned activities

e Existing site topography and accessibility

o Safety and health hazards expected at the site

e Exposure pathways for hazardous materials and dispersion routes

e Status and capabilities of emergency response teams that would provide
emergency assistance

e Hazardous substances and health hazards expected at the site and their chemical
and physical properties

The SHSO shall provide a copy of this Health & Safety Plan to all site managers and
foremen. Copies of this plan shall be available to all site employees in the site command
center.

4.2.7 Personal Protective Equipment (PPE) for Characterization

Personal Protective Equipment (PPE) to be worn for any non-invasive site activities such
as the initial site walkthrough for characterization will be limited to Level D PPE, unless
other information indicates an upgrade in PPE is necessary (See Appendix B).

At this time, only invasive activities which expose potentially contaminated wastes, soils,
and groundwater are anticipated to require an upgrade in the level of PPE to be used
onsite. Construction activities which may require an upgrade in the level of PPE include
waste handling and processing operations, as well as the operation and maintenance of
any remedial systems. It is anticipated that inhalation hazards associated with non-
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invasive construction activities can be mitigated using engineering controls, such as
forced ventilation and dust suppression.

4.2.8 Monitoring During Characterization

Air monitoring will be conducted during the initial site characterization by the SHSO
using the equipment outlined in Section 3.4.3. Based on this evaluation, the SHSO shall
indentify the necessary air monitoring equipment for daily site characterization.

4.2.9 Risk Identification & Employee Notification

Following the initial site characterization, the SHSO shall identify and evaluate the
presence and concentrations of any hazardous conditions that are identified. The risks
associated with the hazardous conditions will be assessed and communicated to workers
performing the task where the risk has been identified.

The SHSO shall be responsible for the communication of all site hazards to site workers
in accordance with OSHA Regulation 29 CFR 1910.1200 Hazard Communication. This
information shall include a summary of physical, chemical, and toxicological properties
of hazardous substances identified or potentially encountered at the site, physical safety
hazards identified at the site, and any other hazards which may pose a risk to site
worker health and safety. Hazardous conditions and site risks to consider include the
following:

e Conditions identified as Immediately Dangerous to Life and Health (IDLH)

e Exposure to hazardous substances identified at the site. All exposure routes
should be considered including inhalation, dermal exposures, ingestion and
injection (puncture)

e Existing physical hazards and hazards associated with excavations less than 4
feet.
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Section 5
Excavation Safety Plan

5.1 Excavation Hazards and Requirements

All site excavations shall be conducted in accordance with OSHA Regulations 29 CFR
1926.650 through 1926.652. Daily site excavation inspections are required and must be
performed by a “competent person”. This person is defined as an individual trained in
“identifying existing and predictable hazards in the surroundings, or working conditions
which are unsanitary, hazardous or dangerous to employees, and who has authorization
to take prompt corrective measures to eliminate them”. The excavating contractor
typically provides these services.

5.1.1 Underground Utilities

Prior to excavation, an organization authorized to assess the location of underground
utilities must be contacted 72 hours before digging. The underground utilities must be
marked appropriately inside the work zone. If at any time during excavation
underground utilities are approached, they must be exactly located by safe and
acceptable means. To insure employee safety, the underground installments must be
protected, supported, or removed.

5.1.2 Access and Egress

Ramps used for access and egress by workers must be designed by a competent person.
Trench excavations that are greater than four feet in depth must contain a stairway,
ladder, ramp or other safe and acceptable means of egress so as to allow no more than
25 feet of lateral movement.

5.1.3 Exposure to Falling Loads

No employee at any time shall be permitted beneath loads handled by lifting or digging
equipment, and are required to stay away from equipment being loaded or unloaded to
prevent exposures if spills or leaks occur.

5.1.4 Warning System for Mobile Equipment

Appropriate warning systems must be implemented to warn mobile equipment when
they come too close to the edge of an excavation site.

5.1.5 Hazardous Atmospheres: Testing and Control

Any trench depth greater than five feet must be monitored for the presence of an
oxygen deficient, oxygen enriched, flammable atmosphere or hazardous atmosphere
prior to site worker entry in accordance with Appendix B.

Equipment used for monitoring include a photo ionization detector (PID), combustible
gas detector (CGl), oxygen meter, hydrogen sulfide detector and if necessary a radiation
meter.

Emergency rescue equipment must be on site if hazardous atmospheres cannot be
controlled. They must include two sets of self-contained breathing apparatuses (SCBA),
a safety harness, and a line or basket stretcher. They must be stationed in the
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Contaminant Reduction Zone (CRZ) during all site excavation activities in the event that
an emergency situation arises.

5.1.6 Water Accumulation

Site workers shall not work in excavations that have accumulated water, or where water
is accumulating without proper protection. These may include support shields to prevent
cave-ins, water retention systems to regulate water in-flow, or the use of a safety
harnesses and lifelines.

Suitable methods for removing or preventing surface waters from entering the
excavation site must be implemented. Excavations subject to heavy rainfall shall be
inspected and monitored by a competent person.

5.1.7 Stability of Adjacent Structures

If an excavation site endangers the stability of adjacent structures, support systems
shall be implemented to protect site workers and ensure the stability of the structure.

5.1.8 Protection from Lose Rock or Soil

Site workers shall be provided adequate protection from loose rock or soil that could fall
or roll into the excavation and pose a danger to workers. Excavated or stock piled
materials must be kept a minimum of two feet from the edge of the excavation to
prevent them from rolling and falling into the site. Adequate retaining devices may also
be used.

5.1.9 Inspections

A competent person must inspect the excavation daily, once at the beginning of the day
before any work has been started and as necessary as work proceeds. Inspections are
also required after rainstorms or other occurrences that may increase the likelihood of
hazards associated with excavations. If the competent person determines a hazard
exists, site workers shall be removed from the area until the situation is corrected.

5.1.10 Fall Protection

Walkways and bridges over excavations shall be provided with standard guardrails.
Physical barriers adequate to prevent a site hazard shall be provided at all remote
excavations, trenches, wells or pits. Such barriers may consist of barricades or
coverings. All temporary trenches, wells or pits shall be backfilled on completion.

5.1.11 Overhead Utilities

The excavation site and surrounding areas shall be inspected for overhead utilities prior
to any excavation activities.

5.1.12 Protective Systems

Site workers shall be protected by cave-ins in accordance with OSHA Regulation 29 CFR
1926.652. These include sloping, benching support systems, shield systems or other
protective systems.

5.1.13 Excavation Hazard Identification

The following warning signs indicate the potential failure of an excavation sidewall. The
competent person will monitor these warning signs and implement safety precautions
when necessary.
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e Tension cracks in an excavation sidewall or above the excavation face

e Ground settlement or subsidence adjacent to an excavation

e An increase in strut loads to protective systems

e Bowing of struts used in protective systems

e Falling of soil from unsupported sidewalls into the excavation

e Upper layer of soil sliding off a lower layer into the excavation

e Excessive groundwater infiltration or surface water inflow into an excavation

e Softening of excavation sidewalls

e Creaking or popping sounds which indicate an imminent failure of the excavation

o Visual deformation of a support system or excavation sidewall.
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Section 6
Heavy Equipment Safety

6.1 Inspections

At the beginning of each shift all vehicles and equipment being used shall be thoroughly
inspected to ensure all parts and accessories are in working order. This may include
checks on windshields and wipers, brakes, tires, mirrors, steering, operating controls,
leaking fluids, headlights, taillights, brake lights, turn signals, seat belts, horn and
backup alarms, and roll-over protection structures.

6.2 General Operating Procedures

Listed below are several general guidelines that shall be followed while operating heavy
equipment:

e Seat belts must be worn at all times while operating any type of vehicle, whether
it's a truck, bulldozer, loader, etc

e Speed limits shall never be exceeded
e Passengers shall not be allowed on equipment unless it is designed for them

e Refueling shall be conducted when the vehicle is turned off and there are not
ignition sources nearby

¢ Vehicles shall not be driven in reverse with an obstructed rear view, unless it has
an audible reverse alarm, or another worker signals that it is safe

e Vehicles or equipment shall be driven only on roadways or grades that are safety
constructed

e Before using a lifting device, measures shall be made to determine that all
personnel are in the clear

e Parking breaks shall be set when vehicles or equipment are in park

e The load or lift capacity of vehicles or equipment shall not be exceeded.

Example Health and Safety Plan 6-1



Section 6 Heavy Equipment Tighe&Bond

6.3 Safety Guidelines for Working Near Heavy Equipment

Listed below are several guidelines that shall be followed while working near heavy
equipment:

Stay alert at all times

Keep a safe distance from heavy equipment if not directly involved in the work
Keep off of the equipment unless authorized

Wear a bright vest or jacket if working near moving vehicles or heavy equipment

Stay clear of dumping or lifting devices.

J:\C\C6254 - former nI\HASP\Site Specific Health and Safety Plan.doc

Example Health and Safety Plan 6-2
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Modifications to Health & Safety Plan Tlg\e&Bond

Changes to the Health and Safety Plan (HASP) must be documented and
communicated to all affected personnel. The following pages provide documentation,
which must accompany any HASP change. This documentation summarizes the
changes made and must include the following information.

e The date of the change
¢ The reason for the change

¢ The affected sections of the HASP

e The person responsible for the change

As this HASP is updated, the SHSO must ensure that all distributed copies of the
HASP are updated in-kind.




Modifications to Health & Safety Plan

Tighe&Bond

Date

Reason

Affected Sections

Initials
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Appendix B: Personnel Protective Equipment and Monitoring

Tighe&Bond

LEVEL

TRIGGER (FIELD MONITORING) ¥

EXCLUSION ZONE

SAMPLING @

PPE

Level

D

0 -5 ppm above background (PID)®
Ethyl Mercaptan <0.5 ppm (Ceiling)
Metals Lead - <0.05 mg/m? (PEL)

0 - <10 ppm Hydrogen Sulfide

0 - <10 % Combustible Gas

19.5 - 23.5% Oxygen

(<15)2.5 mg/m? particulates (Worker)
< 0.15 mg/m? particulates
(Perimeter) (**

Potential for skin contact

Perimeter at least 20 feet around excavation area or soil pile and
engineering controls.

Identify area through pylons, signage and contractor orientation.
SHSO shall patrol the area to exclude unauthorized personnel. )

HAZWOPER Site work training required within the Exclusion Zone.

Perimeter - Downwind continuous
Worker - if perimeter > 0.15
mg/m?

Minimal Protection and including:

Hard hat

Safety shoes (Steel toed)
Safety glasses

Chemical protective gloves
Chemical protective boots *%
Chemical protective suit )

Level

5 - 50 ppm above background (PID)
(€))

Ethyl Mercaptan - >0.5 -5 ppm
Metals Lead - >0.05 mg/m? (PEL)
(>15)2.5 mg/m? particulates (Worker)
> 0.15 mg/m? particulates
(Perimeter) (¥

10 - 100 ppm Hydrogen Sulfide

0 - 10 % Combustible Gas

19.5 - 23.5% Oxygen

IDLH @

Perimeter at least 40 feet around excavation area or soil pile and
engineering controls. )

Identify area through pylons, signage and contractor orientation. ()

SHSO shall patrol the area to exclude unauthorized personnel.

HAZWOPER Site work training required within the Exclusion Zone.

Implementation of dust control plan

Personal: Periodic monitoring of
representative employees

Area: Daily monitoring upwind and
downwind of the exclusion zone or
project boundary.

Minimal Protection and including:

(5 - 10 ppm) Half face air purifying
respirator with multipurpose
cartridges*®

(10 - 50 ppm) Full face air purifying
respirator with multipurpose
cartridges*®

Chemical protective gloves
Chemical protective boots *%
Chemical protective suit

Level

A/B

50 - 500 ppm (Level B) or
500 - 1,000 ppm (Level A)
Ethyl Mercaptan - >12.5 ppm
Metals Lead >2.5 mg/m?>
>100 ppm Hydrogen Sulfide
> 10% LEL (CGI) @®

< 19.5% Oxygen (7

> 23.5% Oxygen

Unknown Chemicals

IDLH ¥

Perimeter at least 60 feet around excavation area or soil pile and
engineering controls.

Restrict access to area through barrier fencing.

Provide access control and contamination reduction zone.
Identify area through signage and contractor orientation. ()
SHSO shall be available at all times in the support zone while
personnel are working in the exclusion zone.

HAZWOPER Site work training required within the Exclusion Zone.

Implement fire prevention plan.

Personal: Daily monitoring of
representative employees.

Area: Daily perimeter monitoring at
project compass points immediately
outside of the exclusion zone. Also,
periodic duplicate downwind
sample. ®

Minimal Protection and including:

Positive pressure full face supplied air
respirator or self contained breathing
apparatus (*V

Chemical protective gloves - required
Chemical protective boots - required
Chemical protective suit - required *%




NOTES

(1): Using direct reading instruments. Periodic spikes above 1 ppm for less than five minutes shall not be considered upgrade criteria. Spikes exceeding 1 ppm
for 5 minutes or more require Drager tube monitoring for ethyl mercaptan.

(2): Including both perimeter and personal monitoring. Passive sampling shall be through passive dosimeter badges or charcoal tubes. All samples shall be
analyzed by an AIHA accredited laboratory.

(3): Dréager color indicator tube or equivalent system for specific contaminants.

(4): Up to a maximum IDLH limit.

(5): The exclusion zone may extend beyond the stated perimeter when monitoring shows air concentration above the trigger level. In such cases, the perimeter of
the exclusion zone shall be determined by air monitoring and all areas above the trigger level shall be excluded.

(6): Unauthorized personnel include all individuals without HAZWOPER Site worker training in accordance with 29 CFR 1910.120.

(7): Signage shall conform to OSHA requirements.

(8): To validate reproducibility of sample results. The sampling period will be determined by the SHSO.

(9): If contact with contaminated soil, equipment or materials is likely.

(10):If foot contact with contaminated groundwater or storm water is likely.

(11):Supplied air (air-line) respirators shall be provided with an emergency escape bottle with a minimum five minute breathing capacity.

(12):All seams interfacing gloves and boots with the chemical suit and zippers shall be secured using duct tape or equivalent.

(13):Per Quick selection guide to chemical protective clothing for ethyl mercaptan / Krister Forsberg, S.A. Mansdorf. - 2nd ed.

(14):Recommended for brief incidental contact with contaminated soil or equipment (less than 15 minutes). This material is not recommended for long-term
exposures or instances where the glove material will come in contact with liguid contaminants.

(15):Particulate triggers for workers are 2.5 mg/m> above background over a fifteen minute period monitored with a respirable particulate meter (e.g., PDM
MINIRAM or TSI). Spikes exceeding 2.5 mg/m°> for 15 minutes or more require air sampling for metals e.g., lead. Perimeter levels of 0.15 mg/m? (150
pg/m?) above background over 15 minutes require immediate implementation of dust control plan.

(16): Combustible gases are greater than 10% of the lower explosive limit using a combustible gas indicator.

(17): Oxygen atmospheres less than 19.5% are oxygen deficient. Levels above 23.5% are oxygen enriched. Acceptable levels are 19.5 - 23.5%.

(18): Multipurpose cartridge shall include organic vapor, Hydrogen Sulfide, and HEPA P100.

HAZWOPER:

ACRONYMS
Hazardous Waste Operations and

Emergency Response

IDLH: Immediately Dangerous to Life and

Health

PEL: Permissible Exposure Limit

PID: Photo Ionization Detector

SHSO: Site Health and Safety Officer

HEPA: High Efficiency Particulate Air

STEL: Short Term Exposure Limit
CHEMICAL COMPATIBILITY %

Recommended Not Recommended

Nitrile (incidental) “*  Butyl Rubber

Polyvinyl Alcohol Natural Rubber (Latex)
Teflon Neoprene

Viton Chemtrel

Barricade Saranex

Coated Tyvek %) Tychem QC

Responder

Tychem7500




Sensidyne #165SA Ethyl Mercaptan Detector Tube Page 1 of 2

Zejor

TOLL FREE: 1-800-282-0073

INTERNATIONAL | _ il A

Sensidyne-Kitagawa detector tubes are single stroke detector tubes for easy, low cost spot detection of a wide range of hazardous gases and vapors

Tube Number || Chemical Range

165SA Ethyl Mercaptan || 1-160ppm

Download Product Data Sheet
Download Tubes Selection Guide
Download Detector Tubes Cross Reference

Details

Manufacturer Sensidyne Kitagawa

Product # 165SA

Shipping Weight 0.25 Ibs

U/m Box of 10

Stock Status Normally Ships within 24 hours
Zefon Price: $58.00

Options

Quantity 1

Quantity: 5+ Items
Price: $56.25

E Add to cart g

All products and prices posted are valid for sale in the USA only
If you are not from the USA, CLICK HERE to locate
an Authorized Zefon Distributor in your area.

Accessories & Related Products

http://www.zefon.com/store/sensidyne-165sa-ethyl-mercaptan-detector-tube.html?printable=Y 12/23/2008



Sensidyne #165SA Ethyl Mercaptan Detector Tube Page 2 of 2

Q O

Sensidyne Gas Detection Pump Kit 5 Meter Extension Hose 10 Meter Extension Hose

Copyright © 2003-2008 Zefon International, Inc.
An ISO 9001-2000 Certified Company

http://www.zefon.com/store/sensidyne-165sa-ethyl-mercaptan-detector-tube.html?printable=Y 12/23/2008



Tube No.

CECES LN A
e ]weo o
GAS = <§ i l ;@Y

ETHYL MERCAPTAN

H:S REMOVER * * H:S remover is effective up to 40 ppm H:S
(White)
1. PERFORMANCE

1) Measuring range . 4-160 ppm  2-80 ppm 1-40 ppm

Number of pump strokes ~ © 1(100m£)  2(200m¢)  4(400m¢)
2) Sampling time . 3 minutes/2 pump strokes
3) Detectable limit . 0.2 ppm (200m¢)
4) Shelf life . 2 years
5) Operating temperature :0~40T
6) Temperature compensation : Necessary (0 ~20 T) (See "TEMPERATURE CORRECTION TABLE")
7) Reading . Direct reading from the scale calibrated by 2 pump strokes
8) Colour change . White— Yellow

2. RELATIVE STANDARD DEVIATION
RSD-low : 10% RSD-mid. : 10% RSD-high : 5%

3. CHEMICAL REACTION
Ethyl mercaptan reacts with Palladium sulphate.
C2HsSH + PdSOs— (C2HsS ) 2Pd + H2S04

4. CALIBRATION OF THE TUBE
STANDARD GAS CYLINDER METHOD

5. INTERFERENCE AND CROSS SENSITIVITY

Substance ppm Interference ppm Coexistence
Carbon monoxide 150 | Dark grey stain is produced.
Ethylene 200
Hydrogen sulphide 40 | Dark brown stain is produced.
Acetylene Pale brown stain is produced
Methyl mercaptan Reddish yellow stain is produced.
Methyl sulphide 1 | Lower readings are given.
Nitrogen dioxide 1 o
Chlorine 0.2 ”
(NOTE)

1) Max. 40 ppm of Hydrogen sulphide is eliminated by pretreat reagent.
2) In case of 1 or 4 pump strokes, following formula is available for the actual concentration.
2

Actual concentration = Temperature corrected value X ————
pe Number of strokes

TEMPERATURE CORRECTION TABLE

Scale rue Concentration (ppm)
Readings 0T 10C 20-40 C

(ppm) (32°F) | (50°F) (68-104" F)

[ 91 85 80

7 80 75 70

[ 69 64 60

50 57 53 50

40 45 4 40

30 33 30

20 21 20 20




Nextteq - Product Details

INEXTTEL]

BETTER TECHNOLOBY. BETTER QUALITY.
BETTER VALUE.

Products | Technical Library | Distributor Login About Us

» Gas Detection

» Respiratory Protection

» Law Enforcement Investigation

» Homeland Security /First
Response-HazMat Testing

» Surface and Skin Chemical
Detection

» Water and Soil Analysis

INEXTTELR

Gas Detection » Inline Sampling Tubes » Ethyl mercaptan: Ethyl mercaptan

Tube Name: Ethyl mercaptan / Chemical: Ethyl mercaptan

Page 1 of 1

Product Search

e

» View Products by Chemical

» Quick Links » Contact Us

News & Events l

How to Purchase

Tube Data

Tube Number:

72pP

Gastec Tube Name:

Ethyl mercaptan

Chemical: Ethyl mercaptan
Range: 2.5-30 ppm
Shelf Life (years): 2

Gastec Inline Sampling Tubes for testing LP-gas (liquid petroleum gas) are simple and economical to use. Simply place
a tube into the inline sampling point and allow the gas to flow through the tube. Sampling for ethyl mercaptan is
complete in just 1 minute. Gastec’s detector tubes offer advanced technology, providing more accurate and reliable
analysis with lower standard deviation. A direct-read scale printed on each tube means faster sampling time with no

confusion, dual scales, or concentration charts.

Gastec Inline Sampling Tubes are intrinsically safe and ready to use anytime, anywhere. No extra equipment, lab
analysis, or testing is necessary. To ensure the highest level of quality, Gastec operates an ISO-9001 certified facility.
Gastec systems are designed, manufactured, and calibrated to work together to produce accurate results.

NOTE: A Gastec Data Sheet is not available for this tube.

Associated Files:

Instructions 72p.pdf
MSDS 72p msds.pdf

« Back to Search Results

Legal Notice & Privacy Policy
Content Copyright ©2002-2008 Nextteq LLC All Rights Reserved.

http://www.nextteq.com/tubeDetails.aspx?id=223

i
ﬂ

12/23/2008
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Site Documentation Tighe&Bond

SITE NAME: Former NL Industries Facility, City of Depew, New York

I have reviewed a copy of the Health and Safety Plan (HASP) for the site and
understand the information provided herein. | understand that all employees
working within the controlled Exclusion Zone at this site must follow the guidance
provided in the HASP summary and follow the instructions provided by the Site
Health and Safety Officer (SHSO). Failure to follow these requirements may subject
personnel to disciplinary action.

Printed Name/Company Signature Date
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Appendix D

Site Specific Information




Site Specific Information Tg’le&BOI‘Id

The following is site specific information for the Former NL Industries Facility, City of
Depew, New York construction project.

Personnel

The following supervisory structure has been identified for the implementation and
management of the Health & Safety Plan.

Project Management:

Project Superintendent
e (Name): (Phone Number):

Alternate Project Superintendent
e (Name): (Phone Number):

Health & Safety:

¢ Michael Matilainen, CIH, CSP (413) 572-3225
Certified Industrial Hygienist/Certified Safety Professional

e Laura Hale, CET, OHST (860) 704-4776
Certified Environmental Trainer, Occupational Health & Safety Technologist

Site Health & Safety Officer (SHSO):
Alternate SHSO:

Environmental Coordination

Owner’s Professional Engineer
e (Name): {(Phone Number):

External Assistance
The following is a list of emergency and regulatory agencies that may be of

assistance in the event of an emergency response action, spill or release of
hazardous material:
Depew Fire Department 911

Depew Police Department 911 or
(716) 683-1123

Ambulance Service 911

St. Joseph Hospital (716) 891-2400
2605 Harlem Road

Cheektowaga, NY 14225

New York Poison Control Center (800) 222-1222

Hazardous Materials Release Responder:




Site Specific Information @e&BOI'Id

NYSDEC 24-Hour Spill Hotline (800) 457-7362
Chemical Transportation Emergency Center (CHEMTREC): (800) 424-9300
U.S EPA Region 2 Regional Office (212) 637-3660

U. S. Dept. of Labor/OSHA
130 S. ElImwood Avenue, Suite 500

Buffalo, NY 14202-2465 (716) 551-3053
Agency for Toxic Substances and Disease Registry (ATSDR)

EPA Region 2

290 Broadway, North

28th Floor

New York, NY 10007 (212) 637-4305
National Animal Poison Control Center (888) 426-4435
National Response Center (800) 424-8802

Directions to Nearest Hospital - Attached

Emergency Procedures
Initial Actions - Alert all site personnel to the emergency. Sound a site alarm to:
e Notify personnel and authorities of an emergency situation;
e Stop work activities
* Proceed to the Contamination Reduction Zone (CRZ) if working in the
Exclusion Zone
Lower background noise in order to speed communication
Initiate emergency procedures and secure area where the incident has
occurred
e Develop release information and make regulatory modifications




Driving Directions from 3241 Walden Ave, Depew, NY to 2605 Harlem Rd, Cheektowaga, NY Page 1 of 2

MAPQUEST.

‘ St. Joseph Hospital
(716) 891 - 2400

ol corredte

Total Time: 9 minutes Total Distance: 4.84 miles
A: 3241 Walden Ave, Depew, NY 14043-2848

1: Start out going WEST on WALDEN AVE toward W 3RD ST. 4.4 mi
0 2: Turn RIGHT onto HARLEM RD/NY-240. 0.4 mi

3: End at 2605 Harlem Rd Cheektowaga, NY 14225-4018

B: 2605 Harlem Rd, Cheektowaga, NY 14225-4018
Total Time: 9 minutes Total Distance: 4.84 miles

. “ Speak your request and go! Free MapQuest directions by phone: 1-800-FREE411 (1-800-373-3411).

http://www.mapquest.com/maps?1c=Depew& 1s=NY & 1a=3241+Walden+Avenue&2c=Cheektowaga&... 12/23/2008



Driving Directions from 3241 Walden Ave, Depew, NY to 2605 Harlem Rd, Cheektowaga, NY Page 2 of 2

‘Marausst. . L E RN e DE@%&

U .

A . . . - : : ‘

All rights reserved. Use subject to License/Copyright Map Legend

Directions and maps are informational only. We make no warranties on the accuracy of their content, road conditions or route usability or

expeditiousness. You assume all risk of use. MapQuest and its suppliers shall not be liable to you for any loss or delay resulting from your use of
MapQuest. Your use of MapQuest means you agree to our Terms of Use

http://www.mapquest.com/maps? 1lc=Depew& 1s=NY & 1a=3241+Walden+Avenue&2c=Cheektowaga&... 12/23/2008
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Appendix E

Chemical Hazards




Right to Know
Hazardous Substance Fact Sheet

Common Name: LEAD

Synonym: Metallic Lead CAS Number: 7439-92-1
Chemical Name: Lead RTK Substance Number: 1096
Date: September 2001  Revision: September 2007 DOT Number: UN 3077
Description and Use EMERGENCY RESPONDERS >>>> SEE PAGE 6
Lead is a heavy, soft, silvery-gray metal. It is used in the Hazard Summary
production of storage batteries, ammunition, cable covering, Hazard Rating NJDHSS NFPA
pigments, glass, ceramic glazes, casting metals, and solders. HEALTH 4 -
FLAMMABILITY 0 -
REACTIVITY 0 -
CARCINOGEN
TERATOGEN
POISONOUS FUMES ARE PRODUCED IN FIRE
DOES NOT BURN
: R'm for G‘tﬂﬂﬂn Hazard Rating Key: O=minimal; 1=slight; 2=moderate; 3=serious;
» Lead is on the Right to Know Hazardous Substance List 4=severe
because it is cited by OSHA, ACGIH, DOT, NIOSH, NTP,
DEP, IARC, IRIS and EPA. » Lead can affect you when inhaled or swallowed.
» This chemical is on the Special Health Hazard Substance » Lead is a CARCINOGEN and may be a TERATOGEN.
List. HANDLE WITH EXTREME CAUTION.
» Contact can irritate the eyes.
‘ » Exposure can cause headache, irritability, and muscle and
joint pain.

» Repeated exposure can cause Lead poisoning with metallic
taste, colic and muscle cramps.

» Lead may damage the nervous system.

» Exposure may cause kidney and brain damage, and anemia.

OSHA The Iegal alrborne permtssmle exposure l|m|t (PEL) is
0.05 mg/m® averaged over an 8-hour workshift.

SEE GLOSSARY ON PAGE 5.

NIOSH: The recommended airborne exposure limit (REL) is
0.05 mglm:’ averaged over a 10-hour workshift. Air
concentrations should be maintained so that blood
Lead is less than 0.06 mg per 100 grams of whole
blood.

ACGIH: The threshold limit value (TLV) is 0.05 mg/m®
averaged over an 8-hour workshift.

» Lead is a PROBABLE CARCINOGEN in humans and may
be a TERATOGEN in humans. There may be no safe level
of exposure to a carcinogen, so all contact should be
reduced to the lowest possible level.
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Determining Your Exposure

» Read the product manufacturer's Material Safety Data
Sheet (MSDS) and the label to determine product
ingredients and important safety and health information
about the product mixture.

» For each individual hazardous ingredient, read the New
Jersey Department of Health and Senior Services
Hazardous Substance Fact Sheet, available on the RTK
Program website (www.nj.gov/health/egh/rtkweb) or in
your facility’s RTK Central File or Hazard Communication
Standard file.

» You have a right to this information under the New Jersey
Worker and Community Right to Know Act, the Public
Employees Occupational Safety and Health (PEOSH) Act
if you are a public worker in New Jersey, and under the
federal Occupational Safety and Health Act (OSHA) if you
are a private worker.

» The New Jersey Right to Know Act requires most
employers to label chemicals in the workplace and
requires public employers to provide their employees with
information concerning chemical hazards and controls.
The federal OSHA Hazard Communication Standard (29
CFR 1910.1200) requires private employers to provide
similar information and training to their employees.

This Fact Sheet is a summary of available information
regarding the health hazards that may result from exposure.
Duration of exposure, concentration of the substance and other
factors will affect your susceptibility to any of the potential
effects described below.

Health Hazard Information
Acute Health Effects

The following acute (short-term) health effects may.occur
immediately or shortly after exposure to Lead:

» Contact can irritate the eyes.

» Lead can cause headache, irritability, reduced memory,
disturbed sleep, and mood and personality changes.

» Exposure can cause upset stomach, poor appetite,
weakness and fatigue.

Chronic Health Effects

The following chronic (long-term) health effects can occur at
some time after exposure to Lead and can last for months or
years:

Cancer Hazard

» Lead is a PROBABLE CARCINOGEN in humans. There is
some evidence that Lead and Lead compounds cause lung,
stomach, brain and kidney cancers in humans and they have
been shown to cause kidney cancer in animals.

» Many scientists believe there is no safe level of exposure to
a carcinogen.
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Reproductive Hazard

» Lead may be a TERATOGEN in humans since it is a
teratogen in animals.

» It may decrease fertility in males and females, and damage
the developing fetus and the testes (male reproductive
glands).

Other Effects

» Repeated exposure to Lead can cause Lead poisoning.
Symptoms include metallic taste, poor appetite, weight loss,
colic, nausea, vomiting, and muscle cramps.

» Higher levels can cause muscle and joint pain, and
weakness.

» High or repeated exposure may damage the nerves causing
weakness, “pins and needles,” and poor coordination in the
arms and legs.

» Lead exposure increases the risk of high blood pressure.

» Lead may cause kidney and brain damage, and damage to
the blood cells causing anemia.

» Repeated exposure causes Lead to accumulate in the body.
It can take years for the body to get rid of excess Lead.

Medical
Medical Testing
Before first exposure, and every six (6) months thereafter,

OSHA requires your employer to provide (for persons exposed
to 30 micrograms or more of Lead per cubic meter of air):

» Blood Lead test
» ZPP (a special test for the effects of Lead on blood cells)

For employees with blood Lead levels above 40 micrograms
per 100 grams of whole blood (40 micrograms per deciliter),
OSHA requires blood Lead level monitoring every two months
until two consecutive blood Lead levels are below

40 micrograms per 100 grams of whole blood. These
employees must undergo a medical evaluation, which should
include:

» Complete work and medical history

» Thorough physical examination, including examination of the
central nervous system

» Blood Lead test

» ZPP

» Hemoglobin, hematocrit with complete blood count

» Urinalysis with microscopic examination

» Any other tests determined necessary by the examining
physician

This evaluation should be performed at least annually.

OSHA requires your employer to provide you and your doctor
with a copy of the OSHA Lead Standards (29 CFR 1910.1025
and 1926.62).

Any evaluation should include a careful history of past and
present symptoms with an exam. Medical tests that look for
damage already done are not a substitute for controiling
exposure.

Request copies of your medical testing. You have a legal right
to this information under the OSHA Access to Employee
Exposure and Medical Records Standard (29 CFR 1910.1020).



LEAD

Mixed Exposures
Body exposures to Lead from hobbies using Lead solder or
pigments, target practice, and drinking moonshine made in
Leaded containers will increase Lead levels. Repeated
breathing or handling of Leaded gasoline may also add to
body Lead levels.

Workplace Controls and Practices

Very toxic chemicals, or those that are reproductive hazards or
sensitizers, require expert advice on control measures if a less
toxic chemical cannot be substituted. Control measures
include: (1) enclosing chemical processes for severely
irritating and corrosive chemicals, (2) using local exhaust
ventilation for chemicals that may be harmful with a single
exposure, and (3) using general ventilation to control
exposures to skin and eye irritants. For further information on
workplace controls, consult the NIOSH document on Control
Banding at www.cdc.gov/niosh/topics/ctribanding/.

The following work practices are also recommended:

» Label process containers.

» Provide employees with hazard information and training.

» Monitor airborne chemical concentrations.

» Use engineering controls if concentrations exceed
recommended exposure levels.

» Provide eye wash fountains and emergency showers.

» Wash or shower if skin comes in contact with a hazardous
material.

» Always wash at the end of the workshift.

» Change into clean clothing if clothing becomes
contaminated.

» Do not take contaminated clothing home.

» Get special training to wash contaminated clothing.

» Do not eat, smoke, or drink in areas where chemicals are
being handled, processed or stored.

» Wash hands carefully before eating, smoking, drinking,
applying cosmetics or using the toilet.

In addition, the following may be useful or required:

» Specific engineering controls are required for this chemical
by OSHA. Refer to the OSHA Lead Standards (29 CFR
1910.1025 and 1926.62).

» Use a vacuum or a wet method to reduce dust during clean-
up. DO NOT DRY SWEEP.

» Use a high efficiency particulate air (HEPA) filter when
vacuuming. Do not use a standard shop vacuum.

Personal Protective Equipment

The OSHA Personal Protective Equipment Standard (29 CFR
1910.132) requires employers to determine the appropriate
personal protective equipment for each hazard and to train
employees on how and when to use protective equipment.

The following recommendations are only guidelines and may
not apply to every situation.
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Gloves and Clothing

» Avoid skin contact with Lead. Wear personal protective
equipment made from material which can not be permeated
and/or degraded by this substance. Safety equipment
suppliers/manufacturers can provide recommendations on
the most protective glove/clothing material for your
operation.

» Safety equipment manufacturers recommend Nitrile, Latex,
or Rubber for gloves and DuPont Tyvek® as protective
material for clothing.

» All protective clothing (suits, gloves, footwear, headgear)
should be clean, available each day, and put on before work.

Eye Protection

» Wear non-vented, impact resistant goggles when working
with fumes, gases, or vapors.

» For impact hazards (such as flying fragments, chips or
particles), wear safety glasses with side shields or safety
goggles.

» Wear a face shield along with goggles when working with
corrosive, highly irritating or toxic substances.

Respiratory Protection

Improper use of respirators is dangerous. Respirators
should only be used if the employer has a written program that
takes into account workplace conditions, requirements for
worker training, respirator fit testing, and medical exams, as
described in the OSHA Respiratory Protection Standard (29
CFR 1910.134).

» Where the potential exists for exposure not higher than
0.5 mglm3, use a half-mask air purifying respirator equipped
with high efficiency filters.

» Where the potential exists for exposure not higher than
25 mglms, use a full facepiece, air purifying respirator with
high efficiency filters.

» Where the potential exists for exposure not higher than
50 mglms, use any powered-air purifying respirator with high
efficiency filters or a half-mask supplied-air respirator
operated in a positive pressure mode.

» Leave the area immediately if (1) while wearing a filter or
cartridge respirator you can smell, taste, or otherwise detect
Lead, (2) while wearing particulate filters abnormal
resistance to breathing is experienced, or (3) eye irritation
occurs while wearing a full facepiece respirator. Check to
make sure the respirator-to-face seal is still good. Ifitis,
replace the filter or cartridge. [f the seal is no longer good,
you may need a new respirator.

» Be sure to consider all potential sources of exposure in your
workplace. You may need a combination of filters, prefilters
or cartridges to protect against different forms of a chemical
(such as vapor and mist) or against a mixture of chemicals.

» Where the potential exists for exposure greater than
50 mglm3 but less than 100 mglms, use supplied-air
respirators with full facepiece, hood, helmet or suit, operated
in a positive pressure mode.

» Where the potential exists for exposure greater than
100 mglms, use full facepiece, self-contained breathing
apparatus operated in a positive pressure mode.
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Fire Hazards
If employees are expected to fight fires, they must be trained
and equipped as stated in the OSHA Fire Brigades Standard
(29 CFR 1910.1586).

» Extinguish fire using an agent suitable for type of
surrounding fire. Lead itself does not burn.

» POISONOUS FUMES ARE PRODUCED IN FIRE, including
Lead Oxides.

» Use water spray to keep fire-exposed containers cool.

Spills and Emergencles
If employees are required to clean-up spills, they must be
properly trained and equipped. The OSHA Hazardous Waste
Operations and Emergency Response Standard (29 CFR
1910.120) may apply.

If Lead is spilled, take the following steps:

» Evacuate personnel and secure and control entrance to the
area.

» Eliminate all ignition sources.

» Collect spilled material using a HEPA-filter vacuum and
deposit into sealed containers.

» Ventilate and wash area after clean-up is complete.

» it may be necessary to contain and dispose of Lead as a
HAZARDOUS WASTE. Contact your state Department of
Environmental Protection (DEP) or your regional office of the
federal Environmental Protection Agency (EPA) for specific
recommendations.

Handling and Storage
Prior to working with Lead you should be trained on its proper
handling and storage.

» A regulated, marked area should be established where Lead
is handled, used, or stored.

» Lead reacts violently with HYDROGEN PEROXIDE;
AMMONIUM NITRATE; ZIRCONIUM; SODIUM AZIDE;
SODIUM ACETYLIDE; and CHLORINE TRIFLUORIDE.

» Lead is not compatible with OXIDIZING AGENTS (such as
PERCHLORATES, PEROXIDES, PERMANGANATES,
CHLORATES, NITRATES, CHLORINE, BROMINE and
FLUORINE) and STRONG ACIDS (such as
HYDROCHLORIC, SULFURIC and NITRIC).

» Store in tightly closed containers in a cool, well-ventilated
area.
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Occupational Health Services Resources

The New Jersey Department of Health and Senior Services,
Occupational Health Service, offers multiple services in
occupational health. These services include providing
informational resources, educational materials, public
presentations, and industrial hygiene and medical
investigations and evaluations.

For more information, please contact:

New Jersey Department of Health & Senior Services
Right to Know Program

PO Box 368

Trenton, NJ 08625-0368

Phone: 609-984-2202

Fax: 609-984-7407

E-mail: rtk@doh.state.nj.us

Web address: http://www.nj.gov/health/eoh/rtkweb

The Right to Know Hazardous Substance Fact Sheets
are not intended to be copied and sold
for commercial purposes.
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GLOSSARY

ACGIH is the American Conference of Governmental Industrial
Hygienists. They publish guidelines called Threshold Limit
Values (TLVs) for exposure to workplace chemicals.

Boiling point is the temperature at which a substance can
change its physical state from a liquid to a gas.

A carcinogen is a substance that causes cancer.

The CAS number is unique, identifying number, assigned by
the Chemical Abstracts Service, to a specific chemical.

CFR is the Code of Federal Regulations, which are the
regulations of the United States government.

A combustible substance is a solid, liquid or gas that will burn.

A corrosive substance is a gas, liquid or solid that causes
destruction of human skin or severe corrosion of containers.

DEP is the New Jersey Department of Environmental
Protection.

DOT is the Department of Transportation, the federal agency
that regulates the transportation of chemicals.

EPA is the Environmental Protection Agency, the federal
agency responsible for regutating environmental hazards.

A fetus is an unborn human or animal.

A flammable substance is a solid, liquid, vapor or gas that will
ignite easily and burn rapidly.

The flash point is the temperature at which a liquid or solid
gives off vapor that can form a flammable mixture with air.

IARC is the International Agency for Research on Cancer, a
scientific group.

lonization Potential is the amount of energy needed to
remove an electron from an atom or molecule. It is measured
in electron volts.

IRIS is the Integrated Risk Information System database by
federal EPA. The database contains information on human
health effects that may result from exposure to various
chemicals in the environment.

LEL or Lower Explosive Limit, is the lowest concentration of
a combustible substance (gas or vapor) in the air capable of
continuing an explosion.

mglm3 means milligrams of a chemical in a cubic meter of air.
It is a measure of concentration (weight/volume).

A mutagen is a substance that causes mutations. A mutation
is a change in the genetic material in a body cell. Mutations
can lead to birth defects, miscarriages, or cancer.
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NAERG is the North American Emergency Response
Guidebook. It is a guide for emergency responders for
transportation emergencies involving hazardous substances.

NFPA is the National Fire Protection Association. It classifies
substances according to their fire and explosion hazard.

NIOSH is the National Institute for Occupational Safety and
Health. It tests equipment, evaluates and approves
respirators, conducts studies of workplace hazards, and
proposes standards to OSHA.

NTP is the National Toxicology Program which tests chemicals
and reviews evidence for cancer.

OSHA is the federal Occupational Safety and Health
Administration, which adopts and enforces health and safety
standards.

PEOSHA is the New Jersey Public Employees Occupational
Safety and Health Act, which adopts and enforces health and
safety standards in public workplaces.

Permeated is the movement of chemicals through protective
materials.

PiH is a DOT designation for chemicals which are Poison
Inhalation Hazards.

ppm means parts of a substance per million parts of air. Itisa
measure of concentration by volume in air.

A reactive substance is a solid, liquid or gas that releases
energy under certain conditions.

STEL is a Short Term Exposure Limit which is usually a 15-
minute exposure that should not be exceeded at any time
during a work day.

A teratogen is a substance that causes birth defects by
damaging the fetus.

UEL or Upper Explosive Limit is the highest concentration in
air above which there is too much fuel (gas or vapor) to begin a
reaction or explosion.

Vapor Density is the ratio of the weight of a given volume of
one gas to the weight of another (usually Hydrogen), at the
same temperature and pressure.

The vapor pressure is a measure of how readily a liquid or a
solid mixes with air at its surface. A higher vapor pressure
indicates a higher concentration of the substance in air and
therefore increases the likelihood of breathing it in.



INFORMATION FOR EMERGENCY RESPONDERS

. Common Name: LEAD

Synonym: Metallic Lead
CAS No: 7439-92-1
Molecular Formula: Pb,
RTK Substance No: 1096

Description: Heavy, soft, silvery-gray metal

HAZARD DATA
Hazard Rating | Firefighting Reactivity
4 - Health Extinguish fire using an agent suitable for type of Lead reacts violently with HYDROGEN PEROXIDE;
0 - Fire surrounding fire. Lead itself does not burn. mgg%‘g&ga%{; YZL':?D(!:EON'S“(AJHSL%IIDR'ILIJ\J“IQ
) ,an
0 - Reactivity PQISONOUS FUME'S ARE PRODUCED IN FIRE, TRIFLUORIDE.
including Lead Oxides. L - . . NTS
DOT#: UN 3077 Use water spray to keep fire-exposed containers ead is not compatible with OXIDIZING AGE
. | (such as PERCHLORATES, PEROXIDES,

ERG Guide #: 171 cool. PERMANGANATES, CHLORATES, NITRATES,
Hazard Class: 9 CHLORINE, BROMINE and FLUORINE) and

: STRONG ACIDS (such as HYDROCHLORIC,
f_'Ea“Z‘gigg'J‘se"ta"y SULFURIC and NITRIC).
Substance)

SPILL/LEAKS PHYSICAL PROPERTIES
Isolation Distance: 10 to 25 meters Odor Threshold: No odor
(30 to 80 feet) Flash Point: Not combustible
Use a HEPAfilter vacuum for clean-up. bit :;2
Toxic to aquatic organisms. - .
. Hazard a 0 th g , t and persists in th Specific Gravity: 11.35 at 68°F (20°C)
eif/iarror?;z n(t) & environment and persists in the Vapor Pressure: 0 mm Hg at 68°F (20°C)
) Water Solubility: Insoluble
Boiling Point: 3,164°F (1,740°C)
Melting Point: 621.5°F (327.5°C)

_____EXPOSURE LIMITS e PROTECTIVE EQUIPMENT
OSHA: 0.05 mg/m3 8-hr TWA Gloves: Nitrile, Latex, Rubber
NIOSH: 0.05 mg/m®, 10-hr TWA Coveralls:  DuPont Tyvek®

Boots: Latex, Butyl, Neoprene
Respirator:  <0.5 mg/m° - N100
>0.5 mg/m3 - full facepiece APR with High Efficiency

ACGIH: 0.05 mg/m°, 8-hr TWA
IDLH LEVEL: 100 mg/m°

filters
>50 mg/m3 but ;100 mg_;/m3 Supplied Air
HEALTH EFFECTS  FIRST AID AND DECONTAMINATION

Eyes: Irritation Remove the person from exposure.
Skin: No Information Flush eyes with large amounts of water for at least 15 minutes. Remove
Acute: Headache, irritability, upset stomach, contact lenses if worn.

and weakness Remove contaminated clothing and wash contaminated skin with soap
Chronic: [ ead may cause lung, brain, stomach, and water.

and kidney cancer in humans. Transfer to a medical facility.

Metallic taste, colic, muscle cramps
Damage to the nervous system
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SEVERN TRENT LABORATORIKS, INC.
PRELIKINARY DATA SUMMARY
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PAGR 1
Lot §: KE4AL140307 Dats Hespoxted: 12715704
REPORTING ANALYTYICAL

Client bBuaple ID: MN-CAN-0)
Sappla #: 001 Dats Sampled: 12/10/04 13:15 Date Recaived: 12/14/04 Marrix: AR

Volatile Qrganics by TOlS In Review
Diahlorodiflucromathane wo 2.0 ppho{v/v) ZPA~2 TO-15&
Chloromathane ND 4.0 PPb(v/v)  KPA-2 T0e15
1,2-Dichlorg- (4] 2.0 ppb(v/v) KPFA-2 TO-15

1.1,2,2-tetraflucroethane
Vinyl chloride nD 2.0 rPb(v/v) KPA-2Z T0-15
Brosomethane ND 2.0 ppb(v/v) EPA-Z T0-15
Chloroethans ND 4.0 ppb(v/v) RKPA-2 TO-18
Trichlorefluoyymathane ND 2.0 pPb(v/v)  EPA-2 TO~15
1,1-Dichlorcethens ND 2.0 ppo{v/v) EPA-2 TQ-15
Carbon disulfidse ND 10 pph(v/v)  EPA-2 TO-18
1,1.2«Yrichloyo~ ND 2.0 PRb(v/v)  EPA-2 TO-15
1,2,2-trifluorasthune
’ Acetone ND 10 ppo(v/v)  EPA-2 TO-15
trans-1,2-Dichluxosthens 1) 2.0 ppb(v/v) xEA-2 TO-15
1,1-Dichlaroethans ND 2.0 prR(v/v} EPA-2 TC-1%
Vinyl acetate ND 10 ppb(v/v) RPA-2 TG-15
cis-l ,2-Dichloxvethwne 1] 2.0 prb(v/v) EPA-2 YO-15
Z2-Butanone (MEK) ND 10 FED(V/V)  KPA-2 TO-15
Chloroforn 10 2.0 ppb(v/v) EPA-2 TO-15
4,1,L-Trichlorosthana ND 2.0 Ppb(v/v)  RPA-2 TOD-1E
Carbon tatrachlorids ND 2.0 ppb(v/v) EFA-~2 TO-15%
\‘L\ Benszene ND 2.0 pp{w/v) EPA-2 TO-15
D'*MLU‘“' 1,2-Dichlarasthans ND 2.0 pp(v/v)  KPA-2 TO-15
CVX ) — Trichlorosthens  24F uofps 4.6 2.0 Peb(v/v)  EPA-2 TO-15
o' 1,2-Dichloropropage wo 2.0 ppb(v/v) EPA-2 TO-15
[ Bromodichlorouathans ND 2.0 ppb(V/v)  RPA-2 TO-15
cis~], S«Dichlorvpropens ND 2.0 ppb(v/v) KPA-2 TO=15
4-Methyl-2-pentanone ND 10 ppb(v/v) EPA-2 T0-18%
(MIBR)
Toluene 1] 2.0 pob(v/v) XPA~Z T0-15
trans-1,3-Dichloropropans ND 2.0 pob{e/v) KPA-2 TO-15
1.1.2-Trichlorasthans ND 2.0 ppb(v/v)  EPA-2 TO-1§
Tetrachlorcethana §o 2.0 PPh(v/v) EFA~2 TO=15
2-Haxanche ND 1 ppb(v/v)  KPA-2 TO-15
Dibromochlerosethans ND 2.0 pPph(v/v) EKPA-2 X0~15
1,2-Dibromcethans (XDD) ND 4.0 PPb(v/v) EPA-2 %0=-1p
Chlorobanzena ND 2.0 ppb(v/v) KPA-2 T0-15

(Continued un next page)
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BEUAT ~ LDMIT  UMAXD  pETHOD

S3ample §: 00l Dats Nampled: 12/10/04 13:15 Date Recaived, 12/14/04 Matrix: AlR

Vclatile Organics hy TOLS

Ethylbhangens
Kylanes (total)
Atyrane
Broaoforn

1,1.2,2~%Tetrachlaxoathane

Benzyl chlaride
4-Ethyltoluene

1,3,5~Irimethylbanzene
1,2,4-Trimethylbonzene
1,3 -Dichlarchbenzene
1.4-Divhlorobansans
1,2-Dichlarebansans

1,2,4-Trichloxo-
bsnmana

Hexaohlorobutadiena

Volatils Organics hy Taib
Mathylwne ahloxide

d;t L\’ \\DY s} m;\\“o e

C DN~ W %

e PP

M.
e

§ 5585535558 5383

2.0 PPh(v/v)
2.0 rpb(v/v)
Z.0 ppb(v/v)
2.0 ppR(V/Vv)
2.0 PPb(v/v)
1¢ ppb(v/v)
2.0 FPRB(V/v)
2.0 ppb(v/v)
2.0 ppb(v/v)
2.0 PPb(v/v)
2.0 peb(v/v)
2.0 ppb(v/v)
5.0 PRb(V/V)
4.0 Prb{v/v)
10 Prb(v/v)
\ =1 009 (b)

EXA-2
EFA-~2
RPA-2
EPA-2
EPA~2
KPA-2
EPA-2
EPR-2
EPk-2
KPA-2
KPA~2
KPA-2
EPA-2

KPA-2

EPA-~2

aJM D [PQ“J * F4NV

W = 39S
MLs = V3R

z_L4 L%l&

X018
TQ=15
I0-15
T0-18
TO-15
TC-18
T0-158
T0-15
T0-15
T0-15%
TC-15
T0-18
T0-15

T0-1%

TO~15
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| Pascal Dubé - TGD-Metro Recycling.pdf

Report Number: 51 774347

——
SElE=

Environmental, Inc

ANALYTICAL REPORT

Prepared For:
WASTE TECHNOLOGY SERVICES, INC.
FOR
METRO WASTE PAPER RECOVERY
Attention: THOMAS DOBMEIER

Analysis Completed: 8/29/06

Description of Samples Received: 1 Sample for Analysis
‘ Description of Services Rendered: Unknown Ideatification
*Results furnished on attached pages*

If you have any questions regarding this report, please contact the SET Laboratory staff at

(847) 537-922),
% Bijan Saeedi
Laboratory Manager
Integrity « Innovation « Excellence
450 Sumac Road - Wheeling, IL 60090 - (847) 537-9221 (800} 942-9020 - FAX (847) 537-9285
Visit our website
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| t
Report Number: 51774347 ,Y
i |
i' ¢ Sample | gpe 1 | Chemical Name T ™ Sample 1 |
| . Number | | | ! _Disposition ;
W ! [ Stubes | Diethyl disuifide7 Aliphatic hydrocarbons: Nonane / Decanc 7 R ’
i i 1087 gn | | Undecane / Dodecane f' | fl
i ,( | .‘ Note: Samples are sealed copper tubes slightly leaking, Vapor !' { [
0o i j ‘ l analyzed using SPME (Solid phase micro extraction & GC-MS) ! L ' ,'
-END OF REPORT- |
| ?
| Vethod: Chromatography (SPME.GC/Ms) !
! Sample Disposition Codes |
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1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

MATHESON TRI-GAS, INC. Emergency Contact:

150 Allen Road Suite 302 CHEMTREC 1-800-424-9300
Basking Ridge, New Jersey 07920 Calls Originating Outside the US:
Information: 1-800-416-2505 703-527-3887 (Collect Calls Accepted)

SUBSTANCE: ETHYL MERCAPTAN

TRADE NAMES/SYNONYMS:

MTG MSDS 207, ETHANETHIOL; ETHYL SULFHYDRATE; MERCAPTOETHANE; ETHYL
HYDROSULFIDE; ETHYL THIOALCOHOL; THIOETHANOL; THIOETHYL ALCOHOL; LPG ETHYL
MERCAPTAN 1010; UN 2363; 0-2712; 958-T; 7171-T; C2H6S; MAT09070; RTECS KI19625000

CHEMICAL FAMILY: mercaptans

‘ CREATION DATE: Jan 24 1989
REVISION DATE: Jun 14 2007

2. COMPOSITION, INFORMATION ON INGREDIENTS

COMPONENT: ETHYL MERCAPTAN
CAS NUMBER: 75-08-1
PERCENTAGE: 100

3. HAZARDS IDENTIFICATION

NFPA RATINGS (SCALE 0-4): HEALTH=1 FIRE=4 REACTIVITY=1

EMERGENCY OVERVIEW:

COLOR: colorless

PHYSICAL FORM: liquid

ODOR: garlic odor

MAJOR HEALTH HAZARDS: central nervous system depression

PHYSICAL HAZARDS: Extremely flammable liquid and vapor. Vapor may cause flash fire. Contact with
water or moist air may generate flammable and/or toxic gases.

‘ POTENTIAL HEALTH EFFECTS:
INHALATION:
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SHORT TERM EXPOSURE: irritation, cough, lack of sense of taste, changes in body temperature, nausea,
vomiting, diarrhea, difficulty breathing, irregular heartbeat, headache, drowsiness, dizziness, loss of
coordination, bluish skin color, lung congestion, heart disorders, kidney damage, liver damage, brain damage,
convulsions, unconsciousness, coma

LONG TERM EXPOSURE: no information is available

SKIN CONTACT:

SHORT TERM EXPOSURE: irritation

LONG TERM EXPOSURE: irritation

EYE CONTACT:

SHORT TERM EXPOSURE: irritation

LONG TERM EXPOSURE: irritation

INGESTION:

SHORT TERM EXPOSURE: irritation, sore throat, nausea, stomach pain, headache, drowsiness, dizziness,
loss of coordination

LONG TERM EXPOSURE: no information is available

4. FIRST AID MEASURES

INHALATION: If adverse effects occur, remove to uncontaminated area. Give artificial respiration if not
breathing. If breathing is difficult, oxygen should be administered by qualified personnel. Get immediate
‘ medical attention.

SKIN CONTACT: Wash skin with soap and water for at least 15 minutes while removing contaminated
clothing and shoes. Get medical attention, if needed. Thoroughly clean and dry contaminated clothing and

shoes before reuse.

EYE CONTACT: Flush eyes with plenty of water for at least 15 minutes. Then get immediate medical
attention.

INGESTION: If a large amount is swallowed, get medical attention.

NOTE TO PHYSICIAN: For inhalation, consider oxygen.

5. FIRE FIGHTING MEASURES

FIRE AND EXPLOSION HAZARDS: Severe fire hazard. The vapor is heavier than air. Vapors or gases
may ignite at distant ignition sources and flash back. Vapor/air mixtures are explosive.

EXTINGUISHING MEDIA: regular dry chemical, carbon dioxide, water, regular foam
Large fires: Use regular foam or flood with fine water spray.

. FIRE FIGHTING: Move container from fire area if it can be done without risk. Dike for later disposal. Do
not scatter spilled material with high-pressure water streams. Cool containers with water spray until well
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after the fire is out. Stay away from the ends of tanks. Withdraw immediately in case of rising sound from
venting safety device or any discoloration of tanks due to fire. For tank, rail car or tank truck, evacuation
radius: 800 meters (1/2 mile). Do not attempt to extinguish fire unless flow of material can be stopped first.
Flood with fine water spray. Do not scatter spilled material with high-pressure water streams. Cool
containers with water spray until well after the fire is out. Apply water from a protected location or from a
safe distance. Avoid inhalation of material or combustion by-products. Stay upwind and keep out of low
areas.

FLASH POINT: -54.9 F (-48.3 C) (CC)
LOWER FLAMMABLE LIMIT: 2.8%
UPPER FLAMMABLE LIMIT: 18%
AUTOIGNITION: 570.0 F (298.9 C)
FLAMMABILITY CLASS (OSHA): IA

HAZARDOUS COMBUSTION PRODUCTS:
Thermal decomposition or combustion products: oxides of sulfur, oxides of carbon

6. ACCIDENTAL RELEASE MEASURES

OCCUPATIONAL RELEASE:

Avoid heat, flames, sparks and other sources of ignition. Stop leak if possible without personal risk. Reduce
vapors with water spray. Small spills: Absorb with sand or other non-combustible material. Collect spilled
material in appropriate container for disposal. Large spills: Dike for later disposal. Remove sources of
ignition. Keep unnecessary people away, isolate hazard area and deny entry.

7. HANDLING AND STORAGE

STORAGE: Store and handle in accordance with all current regulations and standards. Avoid heat, flames,
sparks and other sources of ignition. Store in a cool, dry place. Keep container tightly closed and in a well-
ventilated place. Avoid direct sunlight. Subject to storage regulations: U.S. OSHA 29 CFR 1910.106.
Grounding and bonding required. Keep separated from incompatible substances.

HANDLING: When using, do not eat, drink or smoke.

8. EXPOSURE CONTROLS, PERSONAL PROTECTION

EXPOSURE LIMITS:

ETHYL MERCAPTAN:

10 ppm (25 mg/m3) OSHA ceiling

0.5 ppm (1.3 mg/m3) OSHA TWA (vacated by 58 FR 35338, June 30, 1993)
0.5 ppm ACGIH TWA

0.5 ppm (1.3 mg/m3) NIOSH recommended ceiling 15 minute(s)
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VENTILATION: Ventilation equipment should be explosion-resistant if explosive concentrations of
material are present. Provide local exhaust ventilation system. Ensure compliance with applicable exposure
limits.

EYE PROTECTION: Wear splash resistant safety goggles. Provide an emergency eye wash fountain and
quick drench shower in the immediate work area.

CLOTHING: Wear appropriate chemical resistant clothing.
GLOVES: Wear appropriate chemical resistant gloves.

RESPIRATOR: The following respirators and maximum use concentrations are drawn from NIOSH and/or
OSHA.
S ppm
Any air-purifying half-mask respirator equipped with organic vapor cartridge(s).
Any supplied-air respirator.
12.5 ppm
Any supplied-air respirator operated in a continuous-flow mode.
Any powered, air-purifying respirator with organic vapor cartridge(s).
25 ppm
Any air-purifying respirator with a full facepiece and an organic vapor canister.
’ Any air-purifying full-facepiece respirator (gas mask) with a chin-style, front-mounted or back-mounted
organic vapor canister.
Any supplied-air respirator with a tight-fitting facepiece that is operated in a continuous-flow mode.
Any powered, air-purifying respirator with a tight-fitting facepiece and organic vapor cartridge(s).
Any self-contained breathing apparatus with a full facepiece.
Any supplied-air respirator with a full facepiece.
500 ppm
Any supplied-air respirator operated in a pressure-demand or other positive-pressure mode.
Emergency or planned entry into unknown concentrations or IDLH conditions -
Any self-contained breathing apparatus that has a full facepiece and is operated in a pressure-demand or
other positive-pressure mode.
Any supplied-air respirator with a full facepiece that is operated in a pressure-demand or other positive-
pressure mode in combination with an auxiliary self-contained breathing apparatus operated in pressure-
demand or other positive-pressure mode.
Escape -
Any air-purifying full-facepiece respirator (gas mask) with a chin-style, front-mounted or back-mounted
organic vapor canister.
Any appropriate escape-type, self-contained breathing apparatus.

9. PHYSICAL AND CHEMICAL PROPERTIES

PHYSICAL STATE: liquid
COLOR: colorless
ODOR: garlic odor
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MOLECULAR WEIGHT: 62.14
MOLECULAR FORMULA: C2-H6-S
BOILING POINT: 95.2 F (35.1 C)
FREEZING POINT: -234.0F (-147.8 C)
VAPOR PRESSURE: 442 mmHg @ 20 C
VAPOR DENSITY (air=1): 2.14
SPECIFIC GRAVITY (water=1): 0.8315@ 25C
WATER SOLUBILITY: 6.7% @ 20 C (reacts)
PH: Not available
VOLATILITY: Not available
ODOR THRESHOLD: 0.001 ppm
EVAPORATION RATE: Not available
VISCOSITY: 0.3155¢cP @ 20 C
COEFFICIENT OF WATER/OIL DISTRIBUTION: Not available
SOLVENT SOLUBILITY:
Soluble: alcohol, ether, naphtha, acetone, dilute alkali

10. STABILITY AND REACTIVITY

REACTIVITY: Contact with water or moist air may form flammable and/or toxic gases or vapors.

' CONDITIONS TO AVOID: Avoid heat, flames, sparks and other sources of ignition. Containers may
rupture or explode if exposed to heat. Keep out of water supplies and sewers.

INCOMPATIBILITIES: acids, oxidizing materials, combustible materials

HAZARDOUS DECOMPOSITION:
Thermal decomposition or combustion products: oxides of sulfur, oxides of carbon

POLYMERIZATION: Will not polymerize.

11. TOXICOLOGICAL INFORMATION

ETHYL MERCAPTAN:

IRRITATION DATA: 500 mg/24 hour(s) skin-rabbit mild; 84 mg eyes-rabbit; 100 mg/24 hour(s) eyes-
rabbit moderate

TOXICITY DATA: 4420 ppm/4 hour(s) inhalation-rat LC50; 682 mg/kg oral-rat LD50

ACUTE TOXICITY LEVEL:

Moderately Toxic: inhalation, ingestion

TARGET ORGANS: central nervous system

‘ 12. ECOLOGICAL INFORMATION
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ECOTOXICITY DATA:

FISH TOXICITY: 20000 ug/L 0.033 hour(s) (Behavior) Aholehole (Kuhlia sandvicensis)
INVERTEBRATE TOXICITY: 170 ug/L 48 hour(s) LC50 (Mortality) Water flea (Daphnia magna)

FATE AND TRANSPORT:
KOW: 1202.26 (log = 3.08) (estimated from water solubility)

KOC: 22 (log = 1.34) estimated
HENRY'S LAW CONSTANT:4.5E -3
BIOCONCENTRATION: 1.17 (estimated from water solubility)

ENVIRONMENTAL SUMMARY: Leaches through the soil or the sediment at a very rapid rate.
Accumulates very little in the bodies of living organisms. Highly volatile from water.

13. DISPOSAL CONSIDERATIONS

Dispose in accordance with all applicable regulations. Subject to disposal regulations: U.S. EPA 40 CFR 262.
‘ Hazardous Waste Number(s): D001. D003. Dispose in accordance with all applicable regulations.

14. TRANSPORT INFORMATION

U.S. DOT 49 CFR 172.101:

PROPER SHIPPING NAME: Ethyl mercaptan

ID NUMBER: UN2363

HAZARD CLASS OR DIVISION: 3

PACKING GROUP: I

LABELING REQUIREMENTS: 3

QUANTITY LIMITATIONS:

PASSENGER AIRCRAFT OR RAILCAR: Forbidden
CARGO AIRCRAFT ONLY: 30 L

MARINE POLLUTANT: ETHYL MERCAPTAN

CANADIAN TRANSPORTATION OF DANGEROUS GOODS:
SHIPPING NAME: Ethyl mercaptan

UN NUMBER: UN2363

CLASS: 3

PACKING GROUP/RISK GROUP: 1

. 15. REGULATORY INFORMATION
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U.S. REGULATIONS:
CERCLA SECTIONS 1022a/103 HAZARDOUS SUBSTANCES (40 CFR 302.4): Not regulated.
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SARA TITLE III SECTION 302 EXTREMELY HAZARDOUS SUBSTANCES (40 CFR 355.30): Not
regulated.

SARA TITLE III SECTION 304 EXTREMELY HAZARDOUS SUBSTANCES (40 CFR 355.40): Not
regulated.

SARA TITLE 111 SARA SECTIONS 311/312 HAZARDOUS CATEGORIES (40 CFR 370.21):
ACUTE: Yes

CHRONIC: No

FIRE: Yes

REACTIVE: Yes

SUDDEN RELEASE: No

SARA TITLE III SECTION 313 (40 CFR 372.65): Not regulated.
OSHA PROCESS SAFETY (29CFR1910.119): Not regulated.

STATE REGULATIONS:
California Proposition 65: Not regulated.

CANADIAN REGULATIONS:
WHMIS CLASSIFICATION: B2.

NATIONAL INVENTORY STATUS:
U.S. INVENTORY (TSCA): Listed on inventory.

TSCA 12(b) EXPORT NOTIFICATION: Not listed.

CANADA INVENTORY (DSL/NDSL): Listed on DSL.

16. OTHER INFORMATION

“RTECS®” is a United States trademark owned and licensed under authority of the U.S. Government, by
and through Symyx Technologies, Inc.

©Copyright 1984-2008 Symyx Technologies, Inc. All rights reserved.

MATHESON TRI-GAS, INC. MAKES NO EXPRESS OR IMPLIED WARRANTIES,
GUARANTEES OR REPRESENTATIONS REGARDING THE PRODUCT OR THE
INFORMATION HEREIN, INCLUDING BUT NOT LIMITED TO ANY IMPLIED WARRANTY

OF MERCHANTABILITY OR FITNESS FOR USE. MATHESON TRI-GAS, INC. SHALL NOT BE
LIABLE FOR ANY PERSONAL INJURY, PROPERTY OR OTHER DAMAGES OF ANY NATURE,
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WHETHER COMPENSATORY, CONSEQUENTIAL, EXEMPLARY, OR OTHERWISE,
RESULTING FROM ANY PUBLICATION, USE OR RELIANCE UPON THE INFORMATION
HEREIN.






AAA Environmental Inc.
Job Safety Analysis (JSA)

Date 5/21/2008 Job Site Depew / Metro Recycling
Supervisor Mike Pickering Job# 22460

Job Activity Collect and containerize Ethyl mertcaptan cylinders

Job Step Hazards Associated Actions to Eliminate Hazard
1) Protecting Personnel from potential  |Ethyl mercaptan Exposure Eye - full face respirator
exposure inhalation, digestion, skin exposure Clothing - Coated tyveks

Hands - chemical resistant gloves

Respirator - air purifying full face respirator & organic
vapor canister... Ethyl mercaptan sample tubes will be
used to show proper protection factor of Respirator

2) Remove plastic covering over Slips and falls caution will be taken to not walk on plastic sheeting...
Cylinders
Breaking of Cylinders Plastic sheeting will be removed by hand... Heavy
equipment will not be used...
Exposure to Ethyl mercaptan Eye - full face respirator
inhalation, digestion, skin exposure Clothing - Coated tyveks

Hands - chemical resistant gloves

Respirator - air purifying full face respirator & organic
vapor canister... Ethyl mercaptan sample tubes will be
used to show proper protection factor of Respirator

3) Removing Cylinders from Excavation |Exposure to Ethyl mercaptan Eye - full face respirator

inhalation, digestion, skin exposure Clothing - Coated tyveks

Hands - chemical resistant gloves

Respirator - air purifying fuil face respirator & organic
vapor canister... Ethyl mercaptan sample tubes will be
used to show proper protection factor of Respirator

Fire A person will be in the area with a Fire extinguisher

o o @



Job Step
4) Placing cylinders into 5 gal pails

AAA Environmental Inc.
Job Safety Analysis (JSA)

Hazards Associated
Exposure to Ethyl mercaptan
Fire / reaction

Placement of cylinders

Actions to Eliminate Hazard
Eye - full face respirator
A person will be in the area with a Fire extinguisher

Cylinders will be placed into 5 gal pails...

A expanding foam will be sprayed into the pails to
assure no movement of the cylinders... tops will be
placed on the 5 gal pails...

5) Placing pails onto pallets

back strains

slips and falls

pails falling from pallets

construction safety

proper lifting technique will be discussed during the tool
box talk

a clean walk way between excavation and pallet area
will achieved prior to movement of pails

shrink wrap will be used to secure pails to pallet

Level "D" PPE will be used

Contaminate

Action levels

mommo:mm

Ethyl mecaptan

0-100 ppm
100 ppm

full face air purifying respirator
upgrade to air supplied respirator
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ACUTE EXPOSURE GUIDELINE LEVELS (AEGLs)
FOR

ETHYL MERCAPTAN

(CAS Reg. No.75-08-1)



PREFACE

Under the authority of the Federal Advisory Committee Act (FACA) P. L. 92-463 of 1972,
the National Advisory Committee for Acute Exposure Guideline Levels for Hazardous
Substances (NAC/AEGL Committee) has been established to identify, review and interpret
relevant toxicologic and other scientific data and develop AEGLs for high priority, acutely toxic
chemicals.

AEGLs represent threshold exposure limits for the general public and are applicable to
emergency exposure periods ranging from 10 minutes to 8 hours. Three levels — AEGL-1,
AEGL-2 and AEGL-3 — are developed for each of five exposure periods (10 and 30 minutes, 1
hour, 4 hours, and 8 hours) and are distinguished by varying degrees of severity of toxic effects.
The three AEGLs are defined as follows:

AEGL-1 is the airborne concentration (expressed as parts per million or milligrams per cubic
meter [ppm or mg/m°]) of a substance above which it is predicted that the general population,
including susceptible individuals, could experience notable discomfort, irritation, or certain
asymptomatic, non-sensory effects. However, the effects are not disabling and are transient and
reversible upon cessation of exposure.

AEGL-2 is the airborne concentration (expressed as ppm or mg/m’) of a substance above
which it is predicted that the general population, including susceptible individuals, could
experience irreversible or other serious, long-lasting adverse health effects or an impaired ability
to escape.

AEGL-3 is the airborne concentration (expressed as ppm or mg/m’) of a substance above
which it is predicted that the general population, including susceptible individuals, could
experience life-threatening health effects or death.

Airborne concentrations below the AEGL-1 represent exposure levels that could produce
mild and progressively increasing but transient and nondisabling odor, taste, and sensory
irritation or certain asymptomatic, non-sensory effects. With increasing airborne concentrations
above each AEGL, there is a progressive increase in the likelihood of occurrence and the
severity of effects described for each corresponding AEGL. Although the AEGL values
represent threshold levels for the general public, including susceptible subpopulations, such as
infants, children, the elderly, persons with asthma, and those with other illnesses, it is recognized
that individuals, subject to unique or idiosyncratic responses, could experience the effects
described at concentrations below the corresponding AEGL.
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SUMMARY

Ethyl mercaptan (C,H;SH) is an odorous, colorless liquid. The disagreeable odor has been
described as penetrating, persistent, and garlic- or leek-like, similar to decaying cabbage. It is
found in illuminating gas, in “sour” gas in West Texas oil fields, and in petroleum distillates
from which it may be separated by chemical or physical methods. It is used as an intermediate
and starting material in the manufacture of plastics, insecticides, and antioxidants, and as an
odorant to serve as a warning property for natural gas (O’Neil et al., 2001).

Ethyl mercaptan depresses the central nervous system and affects the respiratory center,
similar to hydrogen sulfide, producing death by respiratory paralysis. Clinical signs of exposure
are eye and mucous membrane irritation, headache, dizziness, staggering gait, nausea, and
vomiting. Paralysis of the locomotor muscles has also been observed. Its primary mechanism of
action appears to be interference with cytochrome oxidase.

The AEGL-1 values were based on a NOEL for irritation in rabbits exposed to 10 ppm for 20
minutes (Shibata, 1966b). Uncertainty factors of 3 each were applied to account for interspecies
and intraspecies variability, and are considered sufficient because use of the full factor of 10 for
either interspecies or intraspecies variability would yield AEGL-1 values <0.3 ppm which is
inconsistent with the available human data. No mucosal irritation was noted in humans exposed
to 0.4 ppm ethyl mercaptan 3 hours/day for 5 or 10 days (Blinova,1965). The AEGL-1 value
was held constant across the 10- and 30-minute, and 1-, 4-, and 8-hour exposure times because
mild irritancy generally does not vary greatly over time, and because it is not expected that
prolonged exposure will result in an enhanced effect.

The level of distinct odor awareness (LOA) for ethyl mercaptan is 0.00014 ppm (see
Appendix C for LOA derivation). The LOA represents the concentration above which it is
predicted that more than half of the exposed population will experience at least a distinct odor
intensity, about 10 % of the population will experience a strong odor intensity. The LOA should
help chemical emergency responders in assessing the public awareness of the exposure due to
odor perception.

No robust data consistent with the definition of AEGL-2 were available. Therefore, the
AEGL-2 values for ethyl mercaptan were based upon a 3-fold reduction in the AEGL-3 values;
this is considered an estimate of a threshold for irreversible effects and is appropriate because of
the steep concentration-response curve for ethyl mercaptan toxicity (a 4 hour exposure to 2600
ppm caused 40% lethality in mice, the 4-hr mouse LCj, value was 2770 ppm and at 3573 ppm
for 4 hours 100% of mice died; the 4-hr rat LC,, value was 3808 ppm and the 4-hr rat LCy, value
was 4740 ppm).

AEGL-3 values were based on a calculated LC,, (2250 ppm) in mice exposed to ethyl
mercaptan for 4 hours (Fairchild and Stokinger, 1958). An intraspecies uncertainty factor of 3
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was applied and is considered sufficient due to the steepness of the lethal response curve (a 4
hour exposure to 2600 ppm caused 40% lethality in mice, the 4-hr mouse LC,, value was 2770
ppm and at 3573 ppm for 4 hours 100% of mice died; the 4-hr rat LC,, value was 3808 ppm and
the 4-hr rat LC,, value was 4740 ppm) which implies limited individual variability. An
interspecies uncertainty factor of 3 was also be applied because the limited data suggest that the
mouse is the most sensitive species. Although an interspecies uncertainty factor of 10 might
normally be applied due to limited data, AEGL-3 values calculated utilizing a total UF of 30
would yield AEGL-3 values approaching or equivalent to the AEGL-3 values derived for
hydrogen sulfide (8-hr H,S AEGL-3 is 31 ppm; 8-hr ethyl mercaptan AEGL-3 would be 37
ppm). Because a robust database exists for hydrogen sulfide and because data suggest that ethyl
mercaptan is less toxic than hydrogen sulfide, [the 4-hour rat LCy, value for ethyl mercaptan was
4740 ppm (Fairchild and Stokinger, 1958), whereas, the 4-hour LCjs, value for hydrogen sulfide
was 444 ppm (Tansy et al., 1981)], it would be inconsistent with the total data set to derive
AEGL-3 values for ethyl mercaptan that are in the range of the AEGL-3 values for hydrogen
sulfide. Furthermore, use of a total UF of 30 would yield a 30-minute AEGL-3 of 150 ppm,
which is inconsistent with available human data. Humans exposed to 112 ppm ethyl mercaptan
for 20 minutes exhibited only a slightly irregular, and decreased breathing rate (Shibata, 1966a).
Thus, the total uncertainty factor is 10. The concentration-exposure time relationship for many
irritant and systemically-acting vapors and gases may be described by c" x t =k, where the
exponent, n, ranges from 0.8 to 3.5 (ten Berge et al., 1986). To obtain conservative and
protective AEGL values in the absence of an empirically derived chemical-specific scaling
exponent, temporal scaling will be performed using n=3 when extrapolating to shorter time
points (30-minutes, 1-hour, and 4-hours) and n = 1 when extrapolating to longer time points (8-
hours) using the ¢" x t = k equation. The 30-minute AEGL-3 value is adopted as the 10-minute
value because the point-of-departure was 4-hours

Summary of AEGL Values for Ethyl Mercaptan
Classification | 10-minutes | 30-minutes 1-hour 4-hour 8-hour Endpoint
(Reference)

AEGL-1 1 ppm 1 ppm 1 ppm 1 ppm 1 ppm NOEL for irritation in

2.5 mg/m’) | (2.5 mg/m?) | (2.5 mg/m’)| (2.5 mg/m®) | (2.5 mg/m®) | rabbits (Shibata, 1966b)
AEGL-2 150 ppm 150 ppm 120 ppm 77 ppm 37 ppm | 3-fold reduction of

(360 mg/m®) | (360 mg/m®) | (290 mg/m’) | (190 mg/m*)| (89 mg/m*) | AEGL-3 values
AEGL-3 450 ppm 450 ppm 360 ppm 230 ppm 110 ppm | LC,, in mice (Fairchild

(1100 (1100 (860 mg/m®) | (550 mg/m®) | (260 mg/m®) | and Stokinger, 1958)
mg/m’) mg/m’)
6
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1. INTRODUCTION

Ethyl mercaptan (C,H;SH) is used as an intermediate and starting material in the
manufacture of plastics, insecticides, and antioxidants, and as an odorant to serve as a warning
property for natural gas (O’Neil et al., 2001).

Ethyl mercaptan is an odorous, colorless liquid. The disagreeable odor has been described as
penetrating, persistent, and garlic- or leek-like, similar to decaying cabbage (O’Neil et al.,
2001). It is found in illuminating gas, in “sour” gas in West Texas oil fields, and in petroleum
distillates from which it may be separated by chemical or physical methods (O’Neil et al., 2001).

Ethyl mercaptan is produced commercially by the reaction of sodium ethyl sulfate with
potassium hydrosulfide, or catalytically from ethanol and hydrogen sulfide (O’Neil et al., 2001).
The total production of methane, ethane, propane, butane, octane, nonane, decane, hexadecane,
and miscellaneous thiols was 264,797,000 pounds in 1976, and an estimated 23,130 U.S.
workers were exposed to ethyl mercaptan from 1972-74 (NIOSH, 1978).

The physicochemical properties of ethyl mercaptan are presented in Table 1, and the
chemical structure is depicted below.

HH

H-C-C-S-H

HH
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TABLE 1. Physical and Chemical Values of Ethyl Mercaptan

similar to decayed cabbage

Common Name Ethyl Mercaptan Reference
Synonyms Ethanethiol, Ethyl Sulfhydrate, ACGIH, 1991
Ethylthiolalcohol, Thioethanol, Thioethyl
alcohol, Mercaptoethane, ethyl
hydrosulfide
CAS Registry No. 75-08-1 ACGIH, 1991
Chemical Formula C,H,SH ACGIH, 1991
Molecular Weight 62.13 ACGIH, 1991
Physical State Colorless ligiud O’Neil, 2001
Vapor Pressure 442 torr at 20°C ACGIH, 1991
Specific Gravity 0.83907 at 20°C ACGIH, 1991
Melting/Boiling/Flash Point -147.97 to -144.4°C/36°C/ ACGIH, 1991
-48.3°C(closed cup)
Solubility Slightly soluble in water, soluble in ACGIH, 1991
alcohol, ether, and petroleum naphtha
Conversion factors in air 1 mg/m® = 0.39 ppm
1 ppm = 2.54 mg/m’
Incompatibility Strong oxidizers ACGIH, 1991
Odor garlic- or leek-like, penetrating, persistent, ACGIH, 1991

2. HUMAN TOXICITY DATA

2.1 Acute Lethality

No information concerning human lethality from acute exposure to ethyl mercaptan was

located.

2.2 Nonlethal Toxicity

2.2.1. Odor Threshold/Odor Awareness

Katz and Talbert (1930) conducted two trials each exposing six human subjects to a range of
ethyl mercaptan concentrations via a nosepiece. The subjects described the odor as that of
decayed cabbage and very disagreeable and the rated ethyl mercaptan odor intensity as presented

in Table 2.
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1 (t TABLE 2*: Ethyl Mercaptan Odor Intensity
2 " Intensity Description Concentration (ppm)
3 " Trial 1 Trial 2
4 0 No odor 0.000021 0.000006
5 1 Detectable 0.00097 0.00026
6 2 Faint 0.045 0.011
7 3 Median, easily noticeable 2.10 0.49
8 4 Strong 97 21
9 5 Most intense 4500 920
10 *Katz and Talbert, 1930
11
12 Wilby (1969) exposed 3 individuals to ethyl mercaptan at 12 concentrations representing a
13 100-fold range. For each subject an odor recognition threshold was determined on the basis of
14 three trials. The mean odor threshold concentration for ethyl mercaptan was 0.0004 ppm with a
15 standard deviation of 0.00026 ppm and a coefficient of variation of 0.65. No other effects were
16 noted.
17 Blinova (1965) conducted a series of experiments whereby a total of 9 human subjects
18 inhaled ethyl mercaptan through a mask connected to a 1000-liter chamber in which a known
19 concentration of ethyl mercaptan had been established. No other information on atmosphere
20 generation or analytical methods were provided. The range of minimum perceptible odor
21 concentration was reported as 0.0022 to 0.011 ppm, and the range of imperceptible odor
22 concentration (olfactory fatigue) was reported as 0.0018 to 0.0072 ppm Other experimental
23 protocols and results from this study are summarized in Table 3.
24
25 TABLE 3*: Summary of Ethyl Mercaptan Exposure in Humans
26 Concentration | Duration Subjects Effects
27 | (ppm)
28 4.0 3 hours/day for 10 days 1 Female Odor, olfactory fatigue, mucosal irritation
29 0.4 3 hours/day for 10 days 1 Female None
(one month after above exposure)
30 4.0 3 hours/day for 5 days 2 Subjects (sex | Odor, olfactory fatigue, mucosal irritation
not reported)
31 4.0 3 hours/day for S days 2 Subjects (sex Same as above, but less pronounced
(one month after above exposure) not reported)
32 0.4 3 hours/day for S days 2 Subjects (sex None
not reported)
33 0.4 3 hours/day for 5 days 2 Subjects (sex None
(one month after above exposure) not reported)
34 *Blinova, 1965
35
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Amoore and Hautala (1983) reported an odor threshold of 0.00076 ppm for ethyl mercaptan.
This value is the geometric mean of reliable published odor threshold values.

Nagata (2004) reported an odor threshold of 0.0000087 ppm for ethyl mercaptan. This value
was determined by a validated method and included a butanol standard for comparison.
Therefore, it is considered most appropriate for calculation of the Level of Distinct Odor
Awareness (LOA).

The level of distinct odor awareness (LOA) for ethyl mercaptan is 0.00014 ppm (see
Appendix C for LOA derivation). The LOA represents the concentration above which it is
predicted that more than half of the exposed population will experience at least a distinct odor
intensity, about 10 % of the population will experience a strong odor intensity. The LOA should
help chemical emergency responders in assessing the public awareness of the exposure due to
odor perception.

2.2.2. Case Report

Twenty-eight male and two female high school students (16 to 18 years-old), whose
classroom was connected by a door to a chemical storeroom, were accidentally exposed to ethyl
mercaptan vapor during morning classes (Pichler, 1918). The class was dismissed
approximately 1 hour after the students began complaining about a bad odor emanating from the
adjacent room. Ten students (8 male and 2 female) complained of dull headache, general
discomfort, and abdominal pain, and three students vomited and had diarrhea. All symptoms had
resolved by the afternoon, and the students reportedly slept normally that night. The class met in
the same room the next day for three hours, and even though the classroom and storeroom had
been ventilated, eight of the students that had experienced symptoms the previous day developed
headaches, but to a lesser degree. Two of these students did not return to school for several
days. Examination of one male student showed “changes” around the eyes, a palpable liver, and
protein, erythrocytes, and a few leukocytes in the urine. There were no epithelial cells or casts
noted in the urine and the other urinary parameters had returned to normal within 5-6 weeks. It
was estimated that 3 grams of ethyl mercaptan had vaporized in 325 m® rooms resulting in an
approximate concentration of 4 ppm ethyl mercaptan.

2.2.3. Experimental Study

Shibata (1966a) exposed two adult males to 50 ppm ethyl mercaptan for 20 minutes and one
adult male to 112 ppm for 20 minutes. Respiration frequency, pulse rate, and blood pressure
were monitored continuously for 10-minutes prior to and throughout exposure. In one subject
exposed to 50 ppm, breathing frequency decreased immediately upon exposure and returned to
the preinhalation level following termination of exposure. The second subject exposed to 50
ppm showed no change in breathing rate. The subject exposed to 112 ppm showed a slightly
irregular and decreased breathing rate. Minute volume and tidal volume increased in all three
subjects. Pulse rate increased slightly in only one subject (50 ppm exposure), and there was no

10



O~V bAh W —

ETHYL MERCAPTAN INTERIM 1: 7/2007

effect on blood pressure and no electrocardiographic abnormalities in any subject. The only
subjective response was odor recognition only during the first few breaths, suggesting that
olfactory fatigue/accommodation occurred.

2.3 Developmental/Reproductive Toxicity
Developmental and reproductive studies regarding human exposure to ethyl mercaptan were
not available.

2.4 Genotoxicity
Genotoxicity studies regarding human exposure to ethyl mercaptan were not available.

2.5 Carcinogenicity
Carcinogenic studies regarding human exposure to ethyl mercaptan were not available.

2.6 Summary

Data concerning human exposure to ethyl mercaptan are limited. Case reports of deaths
from accidental exposure to ethyl mercaptan were not available. Nonlethal toxicity data are
limited and include a case report where high school students accidentally exposed to ethyl
mercaptan experienced reversible dull headache, general discomfort, abdominal pain, vomiting
and diarrhea. Also available were odor detection/identification and olfactory fatigue data with
no accompanying health effects information, and a study showing slight changes in breathing
rate in three individuals exposed to ethyl mercaptan for 20 minutes. It should be noted that
atmosphere generation and exposure concentration parameters were not described in detail for
any of the human studies. Data on developmental/reproductive toxicity, genotoxicity, and
carcinogenicity in humans were not available.

3. ANIMAL TOXICITY DATA
3.1 Acute Lethality
3.1.1 Mice

Fairchild and Stokinger (1958) exposed groups of 10 Swiss-derived male mice (body weight
25-28 g) to 2600, 3150, 3573, 4438, or 4832 ppm ethyl mercaptan for 4-hours, followed by a 15-
day observation period. Vapor generation was achieved by either bubbling a stream of nitrogen
gas through a midget fritted-glass bubbler, which contained liquid ethyl mercaptan, or by
passage of nitrogen into a borosilicate glass nebulizer containing the ethyl mercaptan. Desired
exposure concentrations were maintained in a 18-L glass chamber by varying the ratio of volume
flow of compressed air and compressed nitrogen. Ethyl mercaptan concentrations during
exposure periods were measured by absorption of vapors in either isopropyl alcohol or acetone
containing an excess of silver nitrate and titrating the uncombined silver amperometrically.
Chamber concentrations during tests were uniform after the first 30 minutes; mean variation for
all exposures was approximately 4%. Clinical signs included increased respiration and
restlessness (hyperactivity), incoordinated movement, staggering gait, muscular weakness,
partial skeletal muscle paralysis beginning in the hind limbs, light to severe cyanosis, tolerance

11
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of a prone position, and mild to heavy sedation. Animals exposed to “maximal lethal
concentrations” typically died from respiratory arrest during exposure or shortly after removal
from the chamber. Animals exposed to “minimal lethal concentrations” typically died while in a
semiconscious condition of “long duration.” Surviving animals often remained in a semi-
conscious state of sedation and lethargy 4- to 6-hours post-exposure before showing signs of
recovery. An LC,, value of 2770 ppm, LC,, value of 2489 ppm, and L.C,, value of 2250 ppm
were calculated by the method of Litchfield and Wilcoxon. A BMC,, of 1921 ppm and BMCL,,
of 1545 were also calculated. Mortality data are summarized in Table 4.

3.1.2 Rats

Fairchild and Stokinger (1958) exposed groups of 5 or 6 Wistar-derived male rats (body
weight 180-220g) to 2600, 3150, 3573, 4438, 4832, 4868, 5100, or 5125 ppm ethyl mercaptan
for 4-hours, followed by a 15-day observation period. Vapor generation and test chamber
analysis is similar to that described for the mouse exposure in section 3.1.1. Clinical signs
included increased respiration and restlessness (hyperactivity), incoordinated movement,
staggering gait, muscular weakness, partial skeletal muscle paralysis beginning in the hind limbs,
light to severe cyanosis, tolerance of a prone position, and mild to heavy sedation. Animals
exposed to “maximal lethal concentrations” typically died from respiratory arrest during
exposure or shortly after removal from the chamber. Animals exposed to “minimal lethal
concentrations” typically died while in a semiconscious condition of “long duration.” Surviving
animals often remained in a semi-conscious state of sedation and lethargy 4- to 6-hours post-
exposure before showing signs of recovery. An LC,, value of 4740 ppm, LC,; value of 4120
ppm, and LC,, value of 3808 ppm were calculated by the method of Litchfield and Wilcoxon.
Mortality data are summarized in Table 4.

12
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TABLE 4. Mortality of Mice and Rats Exposed to Ethyl Mercaptan for 4 Hours*
Concentration Mice Rats
(ppm)
2600 4/10 0/5
3150 7/10 0/5
3573 10/10 0/5
4438 10/10 1/5
4832 10/10 4/6
4868 - 2/5
5100 - 5/5
5125 - 2/6
LCy 2250 ppm 3808 ppm
LC,; 2498 ppm 4120 ppm
LCy 2770 ppm 4740 ppm

*Fairchild and Stokinger, 1958

Fairchild and Stokinger (1958) also administered ethyl mercaptan by oral gavage or
intraperitoneal injection to Wistar-derived male rats, followed by 15-day observation periods.
An oral LDy, of 682 mg/kg and an i.p. LDj, of 226 mg/kg were reported.

3.2 Nonlethal Toxicity
3.2.1 Rats

Male Holtzman or Sprague-Dawley rats (3-5 per concentration) weighing 285 to 325 grams
were singly exposed in a 4-liter glass desiccator to ethyl mercaptan concentrations ranging from
2.7 to 3.8 % (approximately 27,000 to 38,000 ppm) for 15 minutes or less (Zieve et al., 1974).
The desired exposure concentrations were achieved by injecting the required amount of ethyl
mercaptan through a rubber septum in the lid of the chamber. The ethyl mercaptan concentration
of the exposure atmosphere was not analyzed, rather concentrations were calculated from the
dose injected. A CD,, (coma induction in 50% of subjects; defined as the concentration where
rats had completely lost the righting reflex) value of 3.3% (33,000 ppm) was determined. At
approximately 3.0% (30,000 ppm), no rats lost the righting reflex, and at approximately 3.7%
(37,000 ppm) ethyl mercaptan, all rats had lost the righting reflex. The rats exhibited a brief
excitement phase before becoming “groggy.” At the CD;, concentration, the excitement phase
lasted approximately 2 minutes, followed by a groggy and lethargic phase lasting approximately
1 minute, and finally frank coma ensued within 1 to 2 minutes. At lower concentrations, the
excitement and pre-coma phases were prolonged and at higher concentrations, the entire
sequence occurred more quickly. When rats were removed from the exposure chamber as soon a
they became comatose, the coma generally did not last more than 30 minutes, and upon
recovery, the rat appeared and remained alert and active. Blood concentrations of ethyl

13
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mercaptan found in comatose animals were greater than 200 nmoles/ml; however, there was no
clear concentration-response relationship with regard to inhaled concentration and ethyl
mercaptan blood level.

No mortality was observed in rats exposed head-only to 991 ppm ethyl mercaptan for 4-
hours or in rats exposed whole body to 27 ppm for 4-hours (Clayton and Clayton, 1991).

3.2.2 Rabbits

Shibata (1966b) exposed six male rabbits weighing 3 kg to 10, 100, or 1000 ppm ethyl
mercaptan through a breathing mask for 20 minutes. Breathing rate (measured by observed
thorax movement) and minute expiratory volume (measured by wet spirometry) were monitored
throughout the exposure periods. Tidal volume was then calculated by dividing the minute
expiratory volume by the breathing rate. At 100 and 1000 ppm, respiratory rate and expiratory
volume were decreased and tidal volume was increased. Approximate changes in respiratory
function parameters (estimated from graphs) at the end of the exposure period in the 1000 ppm
group were: 20% decrease in expiratory volume, 40% decrease in respiratory rate, 40% increase
in tidal volume. Approximate changes at 100 ppm were: 10% decrease in expiratory volume,
10% decrease in respiratory rate, 20% increase in tidal volume. At 10 ppm, respiratory rate and
ventilation rate showed unstable fluctuation, and tidal volume was increased slightly
(approximately 3%) during the last half of the exposure period. All respiratory indicators had
returned to pre-exposure levels by the end of the 35-minute observation period, except for
respiratory rate of animals exposed to 1000 ppm, which was still decreased by approximately
25%.

Fairchild and Stokinger (1958) administered 0.1mL ethyl mercaptan into the right
conjunctival sac of the right eye of one male New Zealand white rabbit. The left eye served as a
control. Slight to moderate irritation was observed and had resolved within 48-hours.

3.3 Repeated- Exposure Study

Shibata (1966b) exposed four male rabbits weighing 3 kg to 1000 ppm ethyl mercaptan
through a breathing mask 20 minutes/day for 9 days in a 10-day period. There were no
significant treatment-related effects on urinary sulfate, urine volume, red or white blood cell
count, or body weight.

3.4 Developmental/Reproductive Toxicity

Developmental/reproductive studies regarding animal exposure to ethyl mercaptan were not
available.

3.5 Genotoxicity

14
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Ethyl mercaptan was negative in an Ames Salmonella typhimurium assay (Hazleton, 1984).
It was positive both with and without metabolic activation in a Sister Chromatid Exchange
(SCE) assay in cultured Chinese hamster ovary cells (Hazleton, 1984), and without activation in
a forward mutation assay in cultured mouse lymphoma cells (Hazleton, 1983).

3.6 Carcinogenicity
Carcinogenicity studies in animals were not available.
3.7 Summary

Animal toxicity data for ethyl mercaptan are limited. Lethality studies are available for rats
and mice. Lethality data suggest a steep concentration-response curve for ethyl mercaptan: a 4-
hour exposure to 2600 ppm caused 40% lethality in mice and at 3573 ppm for 4 hours 100% of
mice died. The 4-hr mouse LC;, value was 2770 ppm; whereas, the 4-hr mouse LC,, value was
2250 ppm (Fairchild and Stokinger, 1958). Also, the 4-hr rat 1.C, value was 4740 ppm, whereas
the 4-hr rat LC,, value was 3808 ppm (Fairchild and Stokinger, 1958). Observed clinical signs
were indicative of central nervous system depression and respiratory arrest and included changes
in respiration, restlessness (hyperactivity), incoordinated movement, staggering gait, muscular
weakness, skeletal muscle paralysis, light to severe cyanosis, and coma. Coma-induction data
also suggest a steep-concentration-response curve for ethyl mercaptan: no coma-induction was
observed in rats exposed to 30,000 ppm for up to 15-min, whereas, coma was induced in 50% of
rats exposed to 33,000 ppm and coma was induced in 100% of rats at 37,000 ppm (Zieve et al.,
1974). The limited genotoxicity data are equivocal. No reproductive/developmental toxicity
data or carcinogenicity studies were located.

4. SPECIAL CONSIDERATIONS
4.1 Metabolism and Disposition

Snow (1957) showed that ethyl mercaptan was rapidly absorbed and distributed evenly
throughout the body tissues in both mice and guinea pigs after oral or subcutaneous
administration. Excretion occurred mainly via the kidney as inorganic sulfate. Organic
metabolites, ethyl methyl sulfone, and an unidentified product accounted for 10-20% of the
sulfur excreted in the urine. There was little fecal excretion; however approximately 14% of the
dose was excreted in the breath. It was hypothesized that oxidation converted the thiol to the
sulfide and then to the sulfone.

Ethyl mercaptan is a metabolite of the human body and is excreted in the breath of normal
individuals (Chen et al., 1970) and in higher concentrations of patients with advanced liver
disease. Chen et al. (1970) determined the concentration of ethyl mercaptan in the breath of
normal subjects (fasting and after ingestion of methionine) and in patients with liver cirrhosis or
in hepatic coma. Ethyl mercaptan concentrations in the breath ranged from 1.1-12.3 ng/L in 7
normal, fasting subjects and increased approximately 1.5-fold after daily ingestion of 8-12 g

15
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methionine for 7 days. In cirrhotic patients, the average ethyl mercaptan concentration was 11.5
ng/L. After ingestion of methionine, there was no significant increase in the amount of ethyl
mercaptan in the breath of patients with liver disease.

4.2 Mechanism of Toxicity

Ethyl mercaptan acts similarly to hydrogen sulfide and cyanide by interrupting electron
transport through inhibition of cytochrome oxidase. Ethyl mercaptan decreased Na,K-ATPase in
rat brain (Foster et al., 1974). Vahlkamp et al. (1979) investigated the effects of ethyl mercaptan
in vitro in isolated rat hepatocytes, isolated mitochondria from rat liver and brain, and
submitochondrial particles from ox heart. Ethyl mercaptan inhibited glucogenesis and
ureogenesis from various substrates in rat hepatocytes, decreased cellular ATP content and
caused an increased reduction in the mitochondria. It also inhibited respiration in rat-liver
mitochondria with several substrates, both in the presence of ADP and phosphate or in the
presence of an uncoupling agent, and inhibited respiration in rat-brain mitochondria. In the ox
heart submitochondrial particles, ethyl mercaptan inhibited electron transfer between cytochrome
¢ and oxygen, and purified cytochrome ¢ oxidase was inhibited by ethyl mercaptan in a non-
competetive manner.

As a result of the electron transfer blockage, oxidative phosphorylation and aerobic
metabolism are compromised, peripheral tissue P, increases, and the unloading gradient for
oxyhemoglobin decreases. High concentrations of oxyhemoglobin are thus found in the venous
return, resulting in flushed skin and mucous membranes. Lactic acidemia occurs as a result of
the increased demand placed on glycolysis.

4.3 Structure-Activity Relationships

Rat lethality data suggest that the acute toxicity of ethyl mercaptan is much less than that of
methyl mercaptan (approximately 6-fold) or hydrogen sulfide (approximately 10-fold), whereas;
the acute toxicity of methyl mercaptan is similar to or slightly less than that of hydrogen sulfide.
For example, the 4-hour LCjs, value for ethyl mercaptan was 4740 ppm, whereas, the 4-hour LCj,
value for methyl mercaptan was 675 ppm, and the 4-hour LCj, value for hydrogen sulfide was
444 ppm (Tansy et al., 1981).

4.4 Concurrent Exposure Issues

Because cyanide, hydrogen sulfide, methyl mercaptan, and ethyl mercaptan are all
cytochrome oxidase inhibitors, an interaction might be possible if individuals were
simultaneously exposed to hydrogen sulfide, methyl mercaptan, and/or hydrogen cyanide (Smith,
1991). These interactions could result in lower lethal exposure concentrations for ethyl
mercaptan.

16
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Ethyl mercaptan may also have a role in facilitating the toxic effects of ammonia and fatty
acids relative to hepatic failure in humans (Zieve et al., 1974).

4.5 Species Differences

Based upon the limited available data, a definitive assessment of species variability is not
possible. However, the limited data suggest that mice are approximately 1.6-fold more sensitive
than rats to lethality from inhalation exposure to ethyl mercaptan.

4.6 Concentration-Exposure Duration Relationship

The concentration-exposure time relationship for many irritant and systemically-acting vapors
and gases may be described by c" x t =k, where the exponent, n, ranges from 0.8 to 3.5 (ten
Berge et al., 1986). Data were inadequate for derivation of an empirically derived-chemical
specific scaling exponent for ethyl mercaptan. To obtain conservative and protective AEGL
values in the absence of an empirically derived chemical-specific scaling exponent, temporal
scaling will be performed using n=3 when extrapolating to shorter time points and n = 1 when
extrapolating to longer time points using the ¢" x t = k equation.

5. RATIONALE AND AEGL-1
5.1 Human Data Relevant to AEGL-1

One of two adult males exposed to 50 ppm ethyl mercaptan for 20 minutes showed decreased
respiratory frequency (Shibata, 1966a). Mucosal irritation occurred in 1 female exposed to 4
ppm 3 hours/day for 10 days and in 2 males exposed to 4 ppm ethyl mercaptan, 3 hours/day for 5
days (Blinova, 1965).

5.2 Animal Data Relevant to AEGL-1

Rabbits exposed to 100 and 1000 ppm ethyl mercaptan for 20 minutes, showed decreased
respiratory rate and expiratory volume, indicative of irritation; whereas, no significant effect was
noted at 10 ppm (Shibata, 1966b).

5.3 Derivation of AEGL-1

The AEGL-1 values were based on a NOEL for irritation in rabbits exposed to 10 ppm for 20
minutes (Shibata, 1966b). Uncertainty factors of 3 each were applied to account for interspecies
and intraspecies variability, and are considered sufficient because use of the full factor of 10 for
either interspecies or intraspecies variability would yield AEGL-1 values <0.3 ppm which is
inconsistent with the available human data. No mucosal irritation was noted in humans exposed
to 0.4 ppm ethyl mercaptan 3 hours/day for 5 or 10 days (Blinova,1965). The AEGL-1 value
was held constant across the 10- and 30-minute, and 1-, 4-, and 8-hour exposure times because
mild irritancy generally does not vary greatly over time, and because it is not expected that

17



N N b AN

10
11
12
13
14
15
16
17
18
19

21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

37
38
39

ETHYL MERCAPTAN

INTERIM 1: 7/2007

prolonged exposure will result in an enhanced effect. The AEGL-1 values are for ethyl
mercaptan are presented in Table 5 and calculations are presented in Appendix A.

TABLE 5. AEGL-1 Values for Ethyl Mercaptan

10-minutes 30-minutes 1-hour 4-hour 8-hour
AEGL-1 1 ppm 1 ppm 1 ppm 1 ppm 1 ppm
(2.5 mg/m’) (2.5 mg/m*) (2.5 mg/m’) (2.5 _mg/m’) (2.5_mg/m*)

6. RATIONALE AND AEGL-2
6.1 Human Data Relevant to AEGL-2

Ten students complained of dull headache, general discomfort, and abdominal pain, and three
students vomited and had diarrhea after accidentally being exposed to methyl mercaptan at
school (Pichler, 1914). However, no definitive concentration or duration parameters were

available.

6.2 Animal Data Relevant to AEGL-2

Animal data were not available for deriving AEGL-2 values.

6.3 Derivation of AEGL-2

No inhalation data, with concentration and duration parameters, consistent with the definition
of AEGL-2 with were available. Therefore, the AEGL-2 values will be based upon a 3-fold
reduction in the AEGL-3 values; this is considered an estimate of a threshold for irreversible
effects and is considered appropriate given the steep concentration-response curve (a 4 hour
exposure to 2600 ppm caused 40% lethality in mice, the 4-hr mouse LCs, value was 2770 ppm
and at 3573 ppm for 4 hours 100% of mice died; the 4-hr rat LC,; value was 3808 ppm and the 4-
hr rat LC,, value was 4740 ppm). AEGL-2 values appear in Table 6 below and calculations are

in Appendix A.
TABLE 6. AEGL-2 Values for Ethyl Mercaptan
10-minutes 30-minutes 1-hour 4-hours 8-hours
AEGL-2 150 ppm 150 ppm 120 ppm 77 ppm 37 ppm
(360 mg/m’) (360 mg/m3) (290 mg/m3) (190 mg/m3) (89 mg[m32

18
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7. RATIONALE AND AEGL-3
7.1 Human Data Relevant to AEGL-3

No human data are available for calculation of AEGL-3 values.
7.2 Animal Data Relevant to AEGL-3

A 4-hour LC,, value of 2770 ppm, LC value of 2489 ppm, and LC,, value of 2250 ppm
were calculated for mice, and a 4-hour LC,, value of 4740 ppm, LC,, value of 4120 ppm, and
LC,, value of 3808 ppm were calculated for rats (Fairchild and Stokinger, 1958).

7.3 Derivation of AEGL-3

The LC,, (2250 ppm) in mice exposed to ethyl mercaptan for 4 hours (Fairchild and
Stokinger, 1958) will be used to derive AEGL-3 values. The mouse data, rather than the rat
data, are selected for derivation of AEGL-3 values because more mice were tested and yielded a
better concentration-response curve. An intraspecies uncertainty factor of 3 will be applied and
is considered sufficient due to the steepness of the lethal response curve (a 4 hour exposure to
2600 ppm caused 40% lethality in mice, the 4-hr mouse LC,, value was 2770 ppm and at 3573
ppm for 4 hours 100% of mice died; the 4-hr rat LC,, value was 3808 ppm and the 4-hr rat LCj,
value was 4740 ppm) which implies limited individual variability. An interspecies uncertainty
factor of 3 will also be applied because the limited data suggest that the mouse is the most
sensitive species. Although an interspecies uncertainty factor of 10 might normally be applied
due to limited data, AEGL-3 values calculated utilizing a total UF of 30 would yield AEGL-3
values approaching or equivalent to the AEGL-3 values derived for hydrogen sulfide (8-hr H,S
AEGL-3 is 31 ppm; 8-hr ethyl mercaptan AEGL-3 would be 37 ppm). Because a robust
database exists for hydrogen sulfide and because data suggest that ethyl mercaptan is less toxic
than hydrogen sulfide, [the 4-hour rat LC,, value for ethyl mercaptan was 4740 ppm (Fairchild
and Stokinger, 1958), whereas, the 4-hour LC,, value for hydrogen sulfide was 444 ppm (Tansy
et al., 1981)], it would be inconsistent with the total data set to derive AEGL-3 values for ethyl
mercaptan that are in the range of the AEGL-3 values for hydrogen sulfide. Furthermore, use of
a total UF of 30 would yield a 30-minute AEGL-3 of 150 ppm, which is inconsistent with
available human data. Humans exposed to 112 ppm ethyl mercaptan for 20 minutes exhibited
only a slightly irregular, and decreased breathing rate (Shibata, 1966a). Thus, the total
uncertainty factor is 10. The concentration-exposure time relationship for many irritant and
systemically-acting vapors and gases may be described by c" x t =k, where the exponent, n,
ranges from 0.8 to 3.5 (ten Berge et al., 1986). To obtain conservative and protective AEGL
values in the absence of an empirically derived chemical-specific scaling exponent, temporal
scaling will be performed using n=3 when extrapolating to shorter time points (30-minutes, 1-
hour, and 4-hours) and n = 1 when extrapolating to longer time points (8-hours) using the ¢" x t =
k equation. The 30-minute AEGL-3 value is adopted as the 10-minute value because the point-
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of-departure was 4-hours. AEGL-3 values appear in Table 7 below and calculations are in

Appendix A.
TABLE 7. AEGL-3 Values for Ethyl Mercaptan
10-minute 30-minute 1-hour 4-hour 8-hour
AEGL-3 450 ppm 450 ppm 360 ppm 230 ppm 110 ppm
(1100 mg/m*) (1100 mg/m*) (860 mg/m’) (550 mg/m’) (260 mg/m’)

8. SUMMARY OF AEGLS

8.1. AEGL Values and Toxicity Endpoints

Table 8 summarizes the proposed AEGL values. AEGL-1 values were based on a NOEL for
irritation in rabbits. In the absence of data, AEGL-2 values are one-third of the AEGL-3 values;
this is considered a threshold for the inability to escape and is appropriate due to the steep
concentration-response curve for ethyl mercaptan. The AEGL-3 values are based on the LC,,
(2250 ppm) in mice exposed to ethyl mercaptan for 4 hours (Fairchild and Stokinger, 1958).

TABLE 8. Summary of AEGL Values for Ethyl Mercaptan
Classification 10-minute 30-minute 1-hour 4-hour 8-hour
AEGL-1 1 ppm 1 ppm 1 ppm 1 ppm 1 ppm

(2.5 mg/m®) (2.5 mg/m’) (2.5 mg/m’) (2.5 mg/m’) (2.5 mg/m®)

AEGL-2 150 ppm 150 ppm 120 ppm 77 ppm 37 ppm
(360 mg/m®) (360 mg/m®) (290 mg/m’) (190 mg/m®) (89 mg/m®)

AEGL-3 450 ppm 450 ppm 360 ppm 230 ppm 110 ppm
(1100 mg/m’) (1100 mg/m’) (860 mg/m’) (550 mg/m*) (260 mg/m’)
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8.2 Comparisons with Other Standards and Guidelines

TABLE 9. Extant Standards and Guidelines for Ethyl Mercaptan
Exposure Duration

Guideline 10 minute 30 minute 1 hour 4 hour 8 hour
AEGL-1 1 ppm 1 ppm 1 ppm 1 ppm 1 ppm
AEGL-2 150 ppm 150 ppm 120 ppm 77 ppm 37 ppm
AEGL-3 450 ppm 450 ppm 360 ppm 230 ppm 110 ppm
*NIOSH IDLH 500 ppm
*NIOSH REL 0.5 ppm
‘OSHA PEL 10 ppm

(ceiling)

YACGIH-TLV TWA 0.5 ppm
*MAK (German) 0.5 ppm
'MAC (Dutch) 0.5 ppm

*NIOSH (2004) Immediately Dangerous to Life and Health (IDLH) is defined by the NIOSH/OSHA Standard
Completions Program only for the purpose of respirator selection and represents a maximum concentration from
which, in the event of respiratory failure, one could escape within 30 minutes without experiencing any escape-
impairing or irreversible health effects. (Basis: Acute inhalation toxicity in animals, Fairchild and Stokinger, 1958).

"NIOSH (2004) REL is a 15-minute TWA exposure that should not be exceeded at any time during a workday.

COSHA (Occupational Safety and Health Administration). 1999. Air Contaminants Rule. 29 CFR Part 1910. Fed.
Reg. 58: 355345.

4ACGIH (2003).(American Conference of Governmental Industrial Hygienists, Threshold Limit Value - Time
Weighted Average) (ACGIH 2003) is the time-weighted average concentration for a normai 8-hour workday and a
40-hour workweek, to which nearly all workers may be repeatedly exposed, day after day, without adverse effect.

*MAK (Maximale Argeitsplatzkonzentration [Maximum Workplace Concentration]) Deutsche
Forschungsgemeinschaft (German Research Association) 2002 is defined analogous to the ACGIH-TLV-TWA.,

'MAC (Maximaal Aanvaaarde Concentratie [Maximal Accepted Concentration]). SDU Uitgevers (under the

auspices of the Ministry of Social Affairs and Employment), The Hague, The Netherlands 2000, is defined
analogous to the ACGIH-TLV-TWA.
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8.3 Data Adequacy and Research Needs

The data base for single inhalation-exposure animal studies is sparse and many of the studies
that do exist are dated and poorly reported. There are no clear data on human exposure
concentrations for short inhalation exposure durations. There were insufficient data to establish
a chemical-specific time-scaling relationship for ethyl mercaptan.

22
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AEGL-1 for Ethyl Mercaptan

Key study: Shibata, 1966b
Toxicity endpoint: NOEL for irritation in Rabbits: 10 ppm for a 20-minute exposure

Scaling: Values held constant across time

Uncertainty factor: 3 for intraspecies variability
3 for interspecies variability

10-min, 30-min, 1-hr, 4-hr, and 8-hr AEGL-1

10 ppm + 10=1 ppm
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AEGL-2 for Ethyl Mercaptan
Key study:  Fairchild and Stokinger, 1958

Toxicity endpoint: 5 of the AEGL-3 values

10-min AEGL-2 10-min AEGL-2= 450/3 = 150 ppm

30-min AEGL-2 30-min AEGL-2 =450/3 =150 ppm

1-hr AEGL-2  1-hr AEGL-2 = 360/3 =120 ppm
4-hr AEGL-2  4-hr AEGL-2 =230/3 =77 ppm

8-hr AEGL.-2 8-hr AEGL-2 =110/3 =37 ppm

A-3
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AEGL-3 for Ethyl Mercaptan
Key study: Fairchild and Stokinger (1958)

Toxicity endpoint: LC,, (2250 ppm) for a 4-hour exposure of used as an estimate of the lethality
threshold in mice.

Scaling: C’ xt = k(default for long- to short- time extrapolation)
(2250 ppm)® x 4 hr = 4.56 x 10" ppm’sr

C'x t = k(default for short- to long- time extrapolation)
(2250 ppm)' x 4 hr = 9000 ppmehr

Uncertainty factors: 3 for interspecies variability
3 for intraspecies variability

10-min AEGL-3  30-minute value adopted as 10-minute value = 450 ppm

30-min AEGI -3
C*x 0.5 hr =4.56 x 10'° ppm’shr
C* =9.12 x 10" ppm®
C =4501 ppm
30-min AEGL-3 =4501 ppm/10 =450 ppm

1-br AEGL.-3
C*x 1 hr =4.56 x 10" ppm’shr
C* =4.56 x 10" ppm®
C =3572 ppm
1-hr AEGL-3 =3572 ppn/10 = 360 ppm

4-hr AEGL.-3
C’x4hrs =4.56 x 10'° ppm’+hr
C* =1.14 x 10" ppm®
C =2251 ppm
4-hr AEGL-3 = 2251 ppm/10 =230 ppm

8-hr AEGL-3

C'x 8 hrs = 9000 ppm.hr

C' =1125 ppm

C =1125 ppm

8-hr AEGL-3 =1125 ppm/10 =110 ppm
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ACUTE EXPOSURE GUIDELINES FOR ETHYL MERCAPTAN

(CAS NO. 75-08-1)
AEGL-1 VALUES
10 minute 30 minute 1 hour 4 hour 8 hour
1 ppm 1 ppm 1 ppm 1 ppm 1 ppm

Key References: Shibata, Y. 1966b. Studies on the influence of ethylmercaptan upon the living body: II. On
the respiratory function and clinical findings in rabbits which inhaled ethyl mercaptan gas.
Shikoku Acta. Med. 22: 136-145.

Test Species/Strain/Number: rabbit/ male/6

Exposure Route/Concentrations/Durations: Inhalation/10, 100, 1000 ppm/20 minutes

Effects:

10 ppm: Unstable fluctuation in respiratory rate

100 ppm: Decreased respiratory rate (10%) and expiratory volume (10%). Increased tidal volume (20%)
1000 ppm: Decreased respiratory rate (40%) and expiratory volume (20%). Increased tidal volume (40%)

Endpoint/Concentration/Rationale: NOEL for irritation, decreased respirator rate/10 ppm

Uncertainty Factors/Rationale: Interspecies: 3.

Intraspecies: 3
Use of the full factor of 10 for either interspecies or intraspecies variability would yield AEGL-1 values <0.3
ppm which is inconsistent with the available human data. No mucosal irritation was noted in humans exposed to
0.4 ppm ethyl mercaptan 3 hours/day for 5 or 10 days (Blinova,1965).

Modifying Factor: Not applicable (1)

Animal to Human Dosimetric Adjustment: Not applicable

Time Scaling: Values held constant across time because minor irritation does not vary greatly over time.

Data Adequacy:

B-2
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1 ACUTE EXPOSURE GUIDELINES FOR ETHYL MERCAPTAN
2 (CAS NO. 75-08-1)
3
4 AEGL-2 VALUES
5 10 minute " 30 minute 1 hour 4 hour 8 hour
6 150 ppm " 150 ppm 120 ppm 77 ppm 37 ppm
7 Key Reference: Fairchild, E. J. and Stokinger, H.E. (1958) Toxicologic studies on organic sulfur compounds.
8 L. Acute toxicity of some aliphatic and aromatic thiols (Mercaptans). Am. Ind. Hyg. Assoc. J.
9 19:171-189.

10 Test Species/Strain/Number: See AEGL-3 Derivation summary table

11 Exposure Route/Concentrations/Durations: See AEGL-3 Derivation summary table

12 Effects: See AEGL-3 Derivation summary table

13 Endpoint/Concentration/Rationale:

14 3-fold reduction of AEGL-3 values. Considered threshold for the inability to escape. Supported by steep

15 concentration-response curve (a 4 hour exposure to 2600 ppm caused 40% lethality in mice, the 4-hr mouse

16 LC;, value was 2770 ppm and at 3573 ppm for 4 hours 100% of mice died; the 4-hr rat LC,, value was 3808

17 ppm and the 4-hr rat LC;, value was 4740 ppm).

18 Uncertainty Factors/Rationale: See AEGL-3 Derivation summary table

19 Total uncertainty factor:

.20 Interspecies:

21 Intraspecies:

22 Modifying Factor: NA

23 Animal to Human Dosimetric Adjustment: NA

24 Time Scaling: See AEGL-3 Derivation summary table.

25
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ACUTE EXPOSURE GUIDELINES FOR ETHYL MERCAPTAN
(CAS NO. 75-08-1)

AEGL-3 VALUES
10 minutes 30 minutes 1 hour 4 hours 8 hours
450 ppm 450 ppm 360 ppm 230 ppm 110 ppm

Reference: Fairchild, E. J. and Stokinger, H.E. (1958) Toxicologic studies on organic sulfur compounds. I. Acute
toxicity of some aliphatic and aromatic thiols (Mercaptans). Am. Ind. Hyg. Assoc. J. 19:171-189.

Test Species/Strain/Sex/Number: Swiss-derived mice, 10 males/exposure group

Exposure Route/Concentrations/Durations: Inhalation: 4-hr exposure to 0, 2600, 3150, 3573, 4438, or 4832 ppm

Effects: Concentration Mortality
0 ppm 0/10

2600 ppm 4/10

3150 ppm 7/10

3573 ppm 10/10

4438 ppm 10/10

4832 ppm 10/10

LCs,=2770 ppm.
LCy; = 2250 ppm (Determinant for AEGL-3)

Endpoint/Concentration/Rationale: 4-hr LC,, of 2250 ppm considered an estimate of the lethality threshold in mice

Uncertainty Factors/Rationale:

Intraspecies: 3- considered sufficient due to the steepness of the lethal response curve (a 4 hour exposure to 2600
ppm caused 40% lethality in mice, the 4-hr mouse LC;, value was 2770 ppm and at 3573 ppm for 4 hours 100% of
mice died; the 4-hr rat LC,, value was 3808 ppm and the 4-hr rat LC;, value was 4740 ppm) which implies limited
individual variability.

Interspecies: 3. The mouse is the most sensitive species. Also, although an interspecies uncertainty factor of 10
might normally be applied due to limited data, AEGL-3 values calculated utilizing a total UF of 30 would yield
AEGL-3 values approaching or equivalent to the AEGL-3 values derived for hydrogen sulfide (8-hr H,S AEGL-3 is
31 ppm; 8-hr ethyl mercaptan AEGL-3 would be 37 ppm). Because a robust database exists for hydrogen sulfide
and because data suggest that ethyl mercaptan is less toxic than hydrogen sulfide, [the 4-hour rat LCs, value for ethyl
mercaptan was 4740 ppm (Fairchild and Stokinger, 1958), whereas, the 4-hour LC,, value for hydrogen sulfide was
444 ppm (Tansy et al., 1981)], it would be inconsistent with the total data set to derive AEGL-3 values for ethyl
mercaptan that are in the range of the AEGL-3 values for hydrogen sulfide. Furthermore, use of a total UF of 30
would yield a 30-minute AEGL-3 of 150 ppm, which is inconsistent with available human data. Humans exposed to
112 ppm ethyl mercaptan for 20 minutes exhibited only a slightly irregular, and decreased breathing rate (Shibata,
1966a).

Total uncertainty factor : 10.

Modifying Factor: Not applicable

Animal to Human Dosimetric Adjustment: 