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NEW YORK STATE ELECTRIC & GAS CORPORATION
MANUFACTURED GAS PLANT SITE INVESTIGATION
MCMASTER STREET SITE

NYSEG Auburn Office:
73 Wright Avenue
Auburn, NY 13021

Project Coordinators:
J.C. Hylind - Corporate
A. Kruppenbacher - Area Contact

Site Location Section

Site Address: Tax Map #115.52, Block #1,
Parcel 3; McMaster Street,
Aubum; Cayuga County, NY

Site Description: The site is bordered by the
Owasco Lake Outlet to the north, a railroad right-
of-way to the east and south, and a gravel lot
and Gibraltar Energy Manufacturing to the west.

Property Owners/Land Use: Property owned by
Frank Rizzo and unknown (Parcel A). Currently
occupied by Austin Collision Shop.

Site History-Operations Section

Years of Operation: 1869-1904 (approx.); most
structures were demolished by 1940.

Predecessor Companiles:
1869-1901, Auburn Gas Light Co.
1901-1911, Auburn Gas Co.
1911-1936, Empire Gas & Electric
1936-1982, New York State Electric & Gas
Corp.

Opeorations Summary: Produced coal gas by
coal carbonization. Annual gas production was
35,000,000 cf in 1889 and 30,000,000 cfin 1899.

Site History-Environmental
Investigations Section

Contractors Retained: 1990-Present-
Atlantic Environmental Services, Inc.
Colchester, Connecticut (203) 537-0751
Contact: Dennis Unites

Work Actlvities to Date:
Historical research
Site reconnaissance
Surface soil sampling and analysis
Streambed sediment sampling and analysis
Surface water sampling and analysis

Findings Section

Materials Present:

Semi-volatile organic compounds (SVOCs)
including polycyclic aromatic hydrocarbons
(PAHs) (some are considered carcinogenic)
Cyanide compounds

Metals, including arsenic, mercury, nickel,
calcium, beryilium, chromium, iron and
cadmium

Location of Materials:
PAHs and metals found in streambed
sediments and surface soils.
Cyanide compounds detected in one
surface soil sample.

General Conclusions

Slightly elevated levels of polycyclic aromatic
hydrocarbons and metals, were detected at the
McMaster Street Site. These concentrations may
be attributable to MGP residues or to current or
past land use in the site vicinity. No risk
assessment can be developed without further
study, including subsurface investigations and
ground water quality analysis.
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"Legal Notice"

"This report was prepared by Atlantic Environmental Services, Inc. as an account of work sponsored
by New York State Electric & Gas Corporation (NYSEG). Neither NYSEG, nor any person acting on
its behalf: (a) make any warranty, express or implied, with respect to the use of any information,
apparatus, equipment, method, design, system, program or process disclosed in this report or that
such use may not infringe privately owned rights; or (b) assumes any liability with respect to the use
of, or for any damages, losses, costs, expenses or claims, resulting from or arising out of the use
of any information, apparatus, equipment, method, design, system, program or process disciosed
in this report.”



EXECUTIVE SUMMARY

The purpose of this program is to prioritize a number of former manufactured gas plant (MGP)
sites for New York State Electric and Gas Corporation (NYSEG). The site evaluated in this report is
the McMaster Street former MGP site in Auburn, New York. The intent of the program is to determine
if there is any imminent threat to human health or the environment at this site and to establish a
relative ranking of sites. The Site Screening and Priority Setting System (SSPS) developed by the
Electric Power Research Institute (EPRI) specifically for use with MGP sites was used to prioritize the
NYSEG sites.

MGPs were the primary source of producing combustible gas for heating, cooking and
illumination at 1,500 to 2,500 sites in the United States between 1816 and the 1950s. Gas was
manufactured from coke, coal and oil and had certain by-products and residues associated with the
processes. Coal tar was one of the by-products associated with the coal carbonization method of
gas production at the McMaster Street Site. The McMaster Street MGP was established circa 1869
and produced coal gas by coal carbonization until 1904.

The general approach used to investigate MGP residues at the McMaster Street Site was to
identify routes of exposure which may result in direct contact with MGP residues and to chemicaily
characterize the media associated with the exposure routes to evaluate potential health risks. The
SSPS calculates indicators of actual and perceived risks for each site evaluated. The actual risk is
determined from surface water, ground water, air, and direct contact exposure routes, [t predicts an
estimate of the imminent threat at the site based on available data. The perceived risk refiects
economic risks, public image impacts, and similar effects on the previously identified exposure
routes. The perceived risk score focuses on the single pathway of greatest risk.

The SSPS scores evaluate several site characteristics which include site size and current land
use, waste containment efforts, nearby ground water and surface water use, soil and hydrological
conditions, precipitation, chemical characteristics, and potential receptors. Site surveys, historical
data, state and federal publications as well as a field sampling and analysis program provided the
information needed to complete the SSPS analysis. The media sampled at the McMaster Street Site
in Auburn, New York included surface water, streambed sediments and surficial soils.

Analyses performed on the surface water samples did not detect any residues associated with
MGP processes in the Owasco Lake Outlet bordering the McMaster Street Site.

All of the streambed sediment samples (upstream SE-1, along site SE-2, and downstream SE-3),
had elevated levels of several metals when compared to background levels of metals in surficial
materials in the Auburn area as described by Shacklette and Boerngen (1984). Arsenic, calcium,
beryllium, chromium, and iron showed slight increases from upstream to downstream samples,
which could result from a variety of sources; the specific source is unknown (complete analytical
results are tabulated in Appendix H). All of the streambed sediment samples (SE-1, SE-2, and SE-3)
contained carcinogenic polycyclic aromatic hydrocarbons (C-PAHs) at total concentrations of 2.08
parts per million (ppm), 12.6 ppm and 3.87 ppm, respectively (total concentrations include estimated
(J) values). Other non-carcinogenic polycyclic aromatic hydrocarbons (PAHSs) were detected in
streambed sediment samples SE-1, SE-2, and SE-3 at levels of 3.51 ppm, 18.22 ppm and 11.04
ppm, respectively (total concentrations include estimated (J) values). Bis(2-ethylhexyl)phthalate,
dibenzofuran and 2-methyinaphthalene (SVOCs) were detected in SE-3 at concentrations of
0.26 ppm, 0.15 ppm and 0.12 ppm, respectively. Bis-(2-ethylhexyl)phthalate is ubiquitous in the
environment. Cyanide was analyzed for but was not detected in any of the streambed sediment
samples. The PAH and C-PAH concentrations detected in the along-site sediment sample (SE-2)
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are slightly greater than the maximum C-PAH concentration (13.2 ppm) detected in typical coastal
and estuarine sediments (Menzie, et al., 1991). The levels of PAHs and C-PAHs detected in the
upstream and downstream sediment samples are less than the maximum C-PAH concentration
detected in typical coastal and estuarine sediments (Menzie, et al., 1991). The C-PAHs, PAHSs,
dibenzofuran, and 2-methylnaphthalene may be related to former MGP residues, current/former land
use practices, or current/fformer adjacent land use practices.

All of the surface soil samples (SS-1, SS-2, SS-3 and SS4) contained C-PAHs at total
concentrations of 4.87 ppm, 149.60 ppm, 5.45 ppm and 2.49 ppm, respectively (total concentrations
include estimated (J) values). PAHs (non-carcinogenic) were detected at 4.27 ppm, 117.90 ppm,
6.37 ppm and 2.05 ppm in SS-1, SS-2, SS-3 and SS-4, respectively (total concentrations include
estimated (J) values). All of the detected concentrations of C-PAHs, except at sample location SS-2,
are similar to the upper range of typical urban background occurrences of C-PAHs (Menzie, et al.,
1991). A small quantity of 2-methylnaphthalene (SVOC) was detected in sample SS-1. Samples
$S-1, S§S-2, and SS-3 contained 0.42 ppm, 600.00 ppm, and 0.24 ppm bis(2-ethylhexyl)phthalate
(SVOC), respectively. The high concentration of bis(2-ethylhexyl)phthalate detected in sample SS-2
may be associated with plasticizers. Concentrations of arsenic, cadmium, chromium, mercury, and
nickel were noted to be higher than background concentrations of metals in the Auburn area as
described by Shackiette and Boemgen (1984). Cyanide was detected in surface soil sample SS-2
at a concentration of 9.6 ppm. The C-PAHs, PAHs, and 2-methylnaphthalene, and cyanide may be
related to former MGP residues, current/former land use or adjacent land use practices. The
elevated levels of metals in the surface soils could have originated from several sources and do not
necessarily indicate association with MGP residues. Soil samples were collected to assess former
MGP residues and were not taken in visually stained areas where contamination could be directly
attributed to current land use activities at the McMaster Street Site.

The McMaster Street Site in Auburn, New York received actual and perceived risk scores of 23.3
and 29.7, respectively. The SSPS scores reflect the assumption that subsurface MGP residues exist
at the McMaster Street Site, although no subsurface investigations were conducted. The answers
to and assumptions used to answer specific SSPS questions in order to ensure consistency between
sites are detailed in Appendix A. The breakdown of exposure route and individual question scores
also are listed in Appendix A.

The major route of exposure to MGP residues at the McMaster Street Site, based on available
data, was identified as direct contact with surficial soils. Streambed sediments and surficial soils at
the McMaster Street Site contained PAHs and C-PAHs which can be associated with MGP
operations, as well as combustion by-products and/or fuel oils. Only one sample contained cyanide
at relatively low concentrations. Cyanides at MGP sites are associated with purifier residue and are
complex cyanides which are stable under normal environmental conditions. Due to the history of
site use, it is very difficult to discriminate the source of the surface soil contamination.

The SSPS scores reflect the detection of PAHs, C-PAHs, and cyanide in surficial soils and
streambed sediments. However, the residues detected at the McMaster Street Site may be
attributable to the current practices at the site, which include auto body repair, or the adjacent
Gibraltar Energy Manufacturing. Other possible contributors include former site occupants
Shoemaker Coal and F. Rizzo Construction and former adjacent occupants Auburn iron Works, C.W.
Tuttle and Company Rolling Mill, City Fuel Company, and Auburn Tank Manufacturing Company.
Urban runoff may also have contributed to the compounds detected in the stream adjacent to the
McMaster Street Site. The areas of the site from which these samples were collected are not
restricted from public access due to the nature of the current land use.



It is recommended that additional sampling and further investigation be performed at the
McMaster Street Site to determine the source of contamination. Present and past site occupants,
adjacent site occupants, and any other possible contributors should be taken into consideration
when evaluating laboratory analyses and possible sources. In the future, if changes in land use at
the McMaster Street Site are proposed, including excavation or construction, a focused site
investigation should be conducted prior to any development action. These investigations might
include ground water and subsurface soil studies focusing in areas where former MGP structures
existed, and where contaminants were detected during the site screening evaiuation.
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1.0 INTRODUCTION

Combustible gas for heating, cooking, and illumination was manufactured from coke, coal, and
oil at 1,500 to 2,500 sites in the United States between 1816 and the 1950s. Manufactured gas was
the major gas fuel available during this period for the majority of the country. During the 1940s and
1950s, the manufactured gas industry encountered severe competition from natural gas. Natural gas
was being made more readily available through interstate pipelines, was less expensive and had a
higher Btu content than manufactured gas. Natural gas became the major base fuel. Eventually
manufactured gas processes were phased out and the plants were decommissioned.

The three major processes used to manufacture gas were coal carbonization, carburetted water
gas and oil gas. In the coal carbonization process, bituminous coal was heated in a sealed chamber
causing the distillation of gas from coal and the formation of coke. Carburetted water gas,
containing hydrogen and carbon monoxide, was produced by passing steam through a bed of
incandescent coke (or coal). The resultant "blue gas” was then passed through two chambers
containing hot firebrick in which oil was sprayed and the oil cracked into gaseous hydrocarbons and
tar. The oil gas process cracked oil alone into gaseous hydrocarbons, tar, and carbon. The
carburetted water gas and the oil gas processes used a variety of oil-based feedstocks such as
naphtha, gas oil, fuel oil, and residual oils.

The three processes produced similar by-products however, important differences exist which
affect the current character and toxicity of the wastes. Tars produced during coal carbonization were
high in phenols and base neutral organics. Tars produced by carburetted water gas and oil gas
processes contain lower amounts of these compounds. Substantial amounts of cyanide and
ammonia were produced by coal carbonization but only trace amounts of cyanide were produced
during carburetted water gas and oil gas processes.

A number of former MGP sites, operated by NYSEG or its predecessor companies, have been
investigated for potential risk to human health and/or the environment. If residues of the MGP remain
at the sites, they may pose health risks to the surrounding populations and the environment. The
sites were screened for size, current use, waste containment, nearby ground water and surface water
use, soil and hydrological conditions, rainfall, chemical characteristics, and potential receptors. The
information gathered through the screening effort was entered in the SSPS program in order to
assign risk-based priorities among sites. The goal of the screening is to identify and prioritize former
MGP sites that may then require further investigation.

During the priority setting, no attempt was made to determine the ultimate level of site
remediation which might be required. Site prioritization was conducted in order to enable NYSEG
to develop plans of action and resource allocation so that any potential risks posed by these sites
can be adequately addressed.

MCMASTER STREET SITE -1- SEPTEMBER 1991
AUBURN, NY



2.0 METHODOLOGY

The SSPS (Site Screening and Priority Setting System) is a menu-driven program designed for
IBM-compatible PCs. The Electric Power Research Institute (EPRI) developed SSPS to help utilities
manage former MGP sites, but it is a general tool that can be applied efficiently to many types of
sites. The SSPS assigns scores to individual site characteristics. The individual scores are used to
calculate risks associated with four potential routes of exposure, namely surface water, ground water,
direct contact and air. The scores are combined to produce final scores which are indicators of
actual risk and perceived risk at each site.

The SSPS is simple to use and requires information that is relatively straightforward to obtain.
It can screen and rank a large number of MGP sites for further investigation and analysis. It has
been tested with a number of MGP sites where complete risk analyses have been conducted and
has produced reliable rankings with a strong correlation between the SSPS risk scores and the
results of the remedial investigation risk analyses. The system does not attempt to determine the
ultimate level of site remediation.

The SSPS requires information regarding the site and the surrounding areas including site size
and current use, waste containment efforts, nearby ground water and surface water use, soil and
hydrological conditions, rainfall, chemical characteristics, and potential receptors. Initial site surveys
were conducted at the NYSEG Western Area and North Central Area sites on October 23 and 24,
1990. During these surveys, information regarding site size, current use, surface water use, general
soil conditions, waste containment, and potential receptors was recorded. Historical data, U.S.
Geological Survey (USGS), New York State Department of Environmental Conservation (NYSDEC),
Department of Health (DOH), National Oceanic Atmospheric Administration (NOAA), and Soil
Conservation Service (SCS) files and publications provided insights to nearby ground water and
surface water use, soil and hydrological conditions, rainfall, and waste containment.

The sampling program consisted of surface soil, surface water, and streambed sediment
samples collected on November 28, 1990. These media sampling points were chosen to assess the
chemical concentration at the potential exposure pathways that are present at the site. No wells for
ground water sampling exist at the site. Subsurface investigations were not conducted as part of
the site evaluation. The potential effects of MGP residues on ground water and subsurface soils at
the site were estimated for purposes of completing the SSPS forms. The quantities of potential MGP
residues in the subsurface at the McMaster Street Site were estimated by applying the geometric
mean concentration of residues associated with MGPs to a percentage of the average annual volume
of tar produced during the operational years of the plant. The geometric mean concentrations of
residues associated with MGPs were derived from the GRI-EPRI data base compiled by Atlantic
Environmental Services, Inc. The percentage of tar produced was estimated from the Radian Report.
The quantities of potential MGP residues in the subsurface at the McMaster Street Site and the
methods used to derive them are listed in Appendix A, questions 18 and 23.

MCMASTER STREET SITE -2- SEPTEMBER 1991
AUBURN, NY '



3.0 SCOPE OF WORK

The following sections describe the information gathered concerning site history, current land
use, physiography, hydrogeology, ground water and surface water use, sensitive habitats, and field
activities relating to the McMaster Street Site evaluation.

3.1 Site History

The McMaster Street Site is the location of the former McMaster Street MGP located in Auburn,
New York. The following site history is summarized on a Fact Sheet following the Title Page of this
report. The McMaster Street Site acquisition, organization, history, and available historical maps
(Figures B-1 through B-4), which were researched and compiled by NYSEG, are included in
Appendix B.

The site location is indicated on the Auburn, New York USGS Quadrangle map (Figure 1). The
McMaster Street MGP, first operated by Auburn Gas Light Company in 1869, provided coal gas by
coal carbonization, according to records provided by NYSEG. The Auburn Gas Company acquired
the Auburn Gas Light Company in 1901 and continued gas production until 1904. Figure 2 illustrates
the existence and configuration of structures at the McMaster Street Site from 1886 to 1982. The
1886 Sanborn Map (Figure B-1) illustrates the plant configuration, which consisted of coal sheds
adjacent to the rail lines, a retort (furnace) building next to the Owasco Lake Outlet, a purifier
building/meter house and a gas holder. The Auburn Iron Works was located immediately southwest
of the site. The site configuration remained essentially unchanged throughout the operational life
of the plant, according to the 1898 and 1904 Sanborn Maps (Figures B-2 and B-3). However, the
adjacent Auburn Iron Works became the C.W. Tuttle and Company Rolling Mill in 1904 and in 1941
was the site of City Fuel, according to Sanborn Maps (Figures B-3 and B4). Gas production was
35,000,000 cubic feet in 1889 and 30,000,000 cubic feet in 1839 (Radian Corporation, Unpublished).
The plant ceased operations in 1904 when gas manufacturing was shifted to the Clark Street MGP,
which was located 1/2 mile (0.8 km) to the west (downstream) of the McMaster Street Site. The
Auburn Gas Company was acquired by the Empire Gas and Electric Company circa 1911, which in
turn was acquired by NYSEG in 1936. According to NYSEG records, the gas plant was demolished
prior to 1940 as illustrated on the 1941 Sanborn Map (Figure B-4), when the property was occupied
by the Shoemaker Coal Company. According to NYSEG records, the property owners in 1982
included Auburn Tank Manufacturing Company, F. Rizzo Construction Company, and an unknown
owner (Parcel A).

3.2 Site Reconnaissance

3.2.1 Current Use

The McMaster Street Site is located in a mixed commercial/residential area in the downtown
section of Auburn, New York (Figure 1). The closest residence is greater than 300 feet (100 meters)
from the site. The site is roughly triangular in shape and is bordered by the Owasco Lake Outlet to
the north, a railroad right-of-way to the east and south, and a gravel lot and Gibraltar Energy
Manufacturing to the west. The New York State Prison is located across the river to the north. The
Green Street former gas holder, which served as a gas distribution holder for the McMaster Street
MGP and possibly for the Clark Street MGP, is located to the south, across Routes § and 20. An
adjacent land use map is provided as Figure 3.

MCMASTER STREET SITE -3- SEPTEMBER 1991
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The site is presently occupied by Austin Collision, an auto body repair and painting shop, and
is surrounded by open vegetated and gravel-covered land which is sporadically covered with various
types of debris. A large pile of PVC and corrugated plastic pipes and rusted metal scraps exists
west of and adjacent to the steel truss, electrical tower in the northwest portion of the site. Old
railroad ties were stacked along the retaining wall in the southwest corner of the site. Empty drums
used as construction markers by road construction crews were stacked along the southern retaining
wall, east of the stacked railroad ties. The ground and gravel around the tower debris and the
railroad tie debris contained oil spots, probably originating from cars previously parked in the vicinity.
A few empty drums, cement blocks, and wood pallets were observed in the wooded area in the
eastern part of the site. The former contents of the drums is unknown. One broken-down piece of
construction equipment is located in the vegetated area in the eastern part of the site. Brick rubble
and asphalt were dumped along the bank just west of the former dam. No odors, purifier wastes
or tars associated with MGP operations were observed on the ground or in the surface water at the
site. No tar seeps were observed along the Owasco Lake Outlet streambed, however, large boulders
inhibited observations west of the former dam. Public access to the site is not restricted. Evidence
of public usage was observed along the piers and the railroad tracks along the eastern border of the
site and along the flood plain north of the site and east of the former dam. Austin Collision and
Gibraltar Energy personnel work onsite. It is not a likely gathering place for children due to its
industrial use. The site is separated from the prison wall bordering the north side of the McMaster
Street Site by the Owasco Lake Outlet. Xerox copies of aerial photos of the McMaster Street Site
are included in the field data section of this report (Appendix C).

3.2.2 Physiography

The McMaster Street Site was surveyed by S.Y. Kim Land Surveyors, P.C., Latham, New York.
Figure 4 is a reduced topographic map of the site. The McMaster Street Site base map is included
in the pocket at the end of this report. Surveyor field notes are located in Appendix D.

The McMaster Street Site ranges in elevation from 670 feet above mean sea level (MSL) along
the southern boundary to approximately 660 feet MSL along the northern boundary. The eastern
part of the site slopes more steeply towards the Owasco Lake Outlet than the western part of the
site. There is a two-foot increase in elevation within 10 feet of the northern retaining wall in the
eastern part of the site. There is a minimum five-foot drop in elevation from the retaining wall along
the eastern half of the northern site boundary to the floodplain bordering the Owasco Lake Outlet
below.

The maximum 24 hour rainfall recorded in Skaneateles (approximately six miles northeast of
Auburn) in 1989 was 2.6 inches (Hadlen, 1989). Rainfall data for Auburn is incomplete for 1989.
Surface water runoff from the McMaster Street Site flows unrestricted to the Owasco Lake Outlet in
the western half of the site. The retaining wall and the two-foot increase in elevation along the
southern side of the northern retaining wall in the eastern part of the site restricts surface water runoff
from the eastern portion of the site. Ponding of rainwater was observed in the area behind the
collision shop during the initial site survey on October 23, 1990. Precipitation infiltration is restricted
by relatively impermeable surficial soils and by the fill covering emplaced at the site, however,
ponding creates the potential for infiltration. The wind speed at the site can be greater than 4 meters
per second, however the vegetative cover reduces airborne dust particles.
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3.2.3 Hydrogeology

Preliminary geologic and hydrogeologic information on the McMaster Street Site has been
obtained from Hutton (1971). The soils at the McMasten\Street Site are mapped as fill and disturbed
soils within the industrial area occupying the valley along\the Owasco Lake Outlet in central Auburn.
The existence of fill was verified during the surface soil sampling. According to Hutton, the closest
undisturbed soils are mapped as the Cazenovia Silt Loam, a moderately well drained to well drained
soil derived from reddish till with high lime content. These soils were probably present at the site
during MGP operations and are characterized by a moderately fine texture and typically contain
twenty-eight to thirty-five percent (28-35%) clay. The permeability of the soils are reported to range
from 0.20 to 0.63 inches per hour (1.4 to 4.4 centimeters per second). The soils are typically thin,
with bedrock present within ten feet of the surface. The bedrock underlying the site is the Onondaga
Limestone.

The depth to shallow ground water at the site is unknown. The Owasco Lake Outlet is
approximately six feet (at an elevation of 656 feet MSL) below the average elevation of the site (662
feet MSL). Shallow unconfined ground water probably discharges to the Owasco Lake Outlet,
indicating that the depth to shallow ground water at the site is within 6 feet of the surface. MGP
structures, mainly gas holders, were commonly constructed below grade and are assumed to be at
least within 3 feet (1 meter) of the shallow aquifer at the site. Information on other aquifers in the
site vicinity is unknown.

3.2.4 Ground Water and Surface Water Use

The McMaster Street Site in Auburn, New York is bordered by the Owasco Lake Outlet.
NYSDEC has classified the Owasco Lake Outlet as a Class D surface water body. According to
NYSDEC Water Quality Rules and Regulations, Class D surface waters are suitable for fishing and
for primary and secondary contact recreation. Water is not withdrawn from the Owasco Lake Outlet
for potable use. The City of Auburn receives its potable water supply from Owasco Lake. The City
intake is approximately 3.5 miles (5.6 km) upstream of the McMaster Street Site. The water supply
system served approximately 32,550 people in the early 1980s (Axelrod, 1984).

There is a city ordinance in Auburn which forbids homeowners to drill wells on their propetties.
USGS well records indicate that four domestic wells are located within 3.11 miles (5 km) of the site.
It is unknown if the wells are currently in use. According to Ted Medrek (Cayuga County DOH
employee of 20 years) there are no wells which are used in the Auburn City area.

3.2.5 Sensitive Habitats

One federally regulated wetland is located within 2.5 miles (4 km) of the site (NYSDEC Fish and
Wildlife Branch Wetland Maps). No endangered species are known to exist within 2 miles (3.2 km)
of the McMaster Street Site (NYSDEC Natural Heritage Files and Maps).

3.3 Field Activities

Prior to the performance of any field activities, a work plan, quality assurance/quality control
document and health and safety plan were submitted to and approved by NYSEG. The Health and
Safety Plan and the Quality Assurance/Quality Control Document are included in Appendices E
and F, respectively.
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The general approach used to investigate MGP residues at the McMaster Street Site was to
identify routes of exposure which may result in direct contact with MGP residues and to chemically
characterize the media associated with the exposure routes to evaluate potential health risks
associated with the site.

Exposure routes with the potential for direct contact identified at the McMaster Street Site
include:

» dermal contact/incidental ingestion of surface soils potentiaily contaminated by tars, fuel oil,
coal pile leachate or purifier residues; and

« dermal contact/incidental ingestion of surface water and sediments in the Owasco Lake
Outlet potentially contaminated by runoff or direct discharge.

Surface water, streambed sediment, and surface soils were sampled at the site. No wells for
ground water sampling are present at the site. Subsurface investigations were not conducted as part
of this study. The potential effects of MGP residues on ground water and subsurface soils at the site
were estimated using geometric mean concentrations of selected parameters commonly found in
the subsurface at MGP sites and the average annual volume of gas produced at the McMaster Street
MGP for purposes of completing the SSPS forms (see Appendix A, question 18 and 23 for details).
Sample locations and rationale are presented in Table 1.

3.3.1 Surface Water and Streambed Sediment Samples

A total of three (3) surface water samples were collected from the Owasco Lake Outlet at the
McMaster Street Site on November 28, 1990. Sampling locations are indicated on Figure 5. Surface
water samples were obtained from upstream (SW-1, between the railroad bridge and the State Street
bridge), mid-site (SW-2, along the former dam), and downstream (SW-3, by the ramp between Austin
Collision Shop and Gibraltar Energy Manufacturing) locations. These locations were selected to
evaluate the changes in water quality potentially attributable to ground water discharge or surface
water runoff from the McMaster Street Site into the Owasco Lake Outlet. Surface water samples
were collected according to Atlantic Procedure 1022 (Appendix G).

Surface water samples were analyzed for volatile organic compounds (VOCs) using EPA
Method 624, semi-volatile organic compounds (SVOCs) using EPA Method 625, metals using EPA

Method 200.7, lead using EPA Method 7191, chromium using EPA Method 7421, and cyanide using
EPA Method 335.

A total of three (3) streambed sediment samples were collected from the Owasco Lake Outlet
on November 28, 1990. Downstream SE-3 and along site sample SE-2 locations are coincident with
the surface water sample locations, while upstream sample SE-1 is located 50 feet west
(downstream) of surface water sample SW-1, due to the lack of sediment near SW-1 (see Figure 5).
Sediment samples were collected in accordance with Atlantic Procedure No. 1022 (Appendix G).

Sediment samples were analyzed for VOCs using EPA Method 8240, SVOCs using EPA Method
8270, metals using EPA Method 6010, lead using EPA Method 7191, chromium using EPA Method
7421, and cyanide using EPA Method 9010.

MCMASTER STREET SITE -10- SEPTEMBER 1991
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TABLE 1

SAMPLING LOCATIONS AND RATIONALE
AT THE MCMASTER STREET SITE, AUBURN, NEW YORK

SW-1 Upstream To evaluate potential changes in surface VOCs-EPA Method 624 Il
water quality which may be aftributable to the | SVOCs-EPA Method 625

SURFACE WATER

discharge of ground water or runoff of surface | Metais-EPA Method 200.7

SW-2 Mid-site
. water from the McMaster Street Site into the Lead-EPA Method 7191
Owasco Lake Outlet. Chromium-EPA Method 7421
Sw-3 Downstream Cyanide-EPA Method 335
STREAMBED SEDIMENT
SE-1 Upstream To evaluate potential changes in streambed VOCs-EPA Method 8240 |

sediment quality which may be attributable to | SVOCs-EPA Method 8270
the discharge of ground water or runoff of Metals-EPA Method 6010

SE-2 Mid-site .
surface water from the McMaster Street Site Lead-EPA Method 7191
L into the Owasco Lake Outfet. Chromium-EPA Method 7421
SE-3 Downstream Cyanide-EPA Method 9010
SURFACE SOILS
§8-1 Waest of the former coke shed area to evaluate potential VOCs-EPA Method 8240
I contamination from potential spills or the coke sheds. SVOCs-EPA Method 8270
Metals-EPA Method 6010
8s-2 West and downgradient of the former holder to evaluate Lead-EPA Method 7191
potential contamination from former holder contents. Chromium-EPA Method 7421
Cyanide~EPA Method 9010
“ S83 East of the former gas plant where debris was obsefved to
evaluate potential contamination from former MGP disposal
practices.
sS4 Behind the former gas plant buildings where debris was

observed to evaluate potential contamination from former MGP
disposal practices.

3.3.2 Surface Soil Samples

A ftotal of four (4) surface soil samples were collected at the McMaster Street Site on
November 28, 1990. Sampling locations are illustrated on the sampling locations map (Figure 5).
Surface soils were collected from 0.0 to 0.5 foot depth using dedicated stainless steel sampling
spoons. Surface soil samples SS-1 and SS-2 were grab samples. These sample areas could not
be gridded due to the abundance of debris in the sample area. Surface soil samples SS-3 and S54
are composite samples. These sample areas were not gridded due to scattered debris and dense
vegetation. Representative locations were chosen within each sample area. Sample areas are
detailed in the field data section, Appendix C of this report. Sample collection procedures are
outlined in Atlantic Procedure 1020 (Appendix G).
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Surface soil sample SS-1 was collected west of the former coke shed area. The gravel cover
prevented sampling in the former coke shed area. Surface soil sample SS-2 was located west of
the electrical tower, downgradient of the former gas holder. The debris pile prevented sampling over
the former holder location. Surface soil sample SS-3 was taken along the bank near the former dam,
east of the former purifier house. Surface soil sample SS-4 was located in the vegetated area behind
the former gas plant and the current car shop. Soil samples were collected to assess former MGP
residues, and were not taken in visually stained areas where contamination could be directly
attributed to current practices at the McMaster Street Site.

Surface soil samples were analyzed for the same parameters, using the same EPA methods, as
the streambed sediment samples.
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4.0 ANALYTICAL RESULTS

This section summarizes the analytical results of the sampling program conducted at the
McMaster Street Site in Auburn, New York. Appendix H lists the results of the analyses performed
by Wadsworth/Alert Labs on the samples collected from the various media at the site.

4.1 Surface Water Analytical Results

No volatile organic compounds (VOCs), semi-volatile organic compounds (SVOCs), or cyanides
were detected in any of the surface water samples collected from the Owasco Lake Outlet at the
McMaster Street Site. Elevated levels of zinc (0.032 ppm and 0.05 ppm) were detected in sediment
samples SE-1 and SE-2 (duplicate) when compared to the New York State Water Quality Standards
and Guidance Values (Zambrano, 1990). Zinc is not generally indicative of former MGP residues.

4.2 Streambed Sediment Analytical Results

The streambed sediment samples did not contain any VOCs. All of the streambed sediment
samples contained carcinogenic polycyclic aromatic hydrocarbons (C-PAHs) and non-carcinogenic
polycyclic aromatic hydrocarbons (PAHs) as summarized in Table 2. Complete analytical analyses
from which Table 2 is derived are tabulated in Appendix H. Appendix H includes field blank and trip
blank results. Sediment sample SE-1 (upstream) had a total of 3.51 ppm PAHs and 2.08 ppm
C-PAHs. Sample SE-2 (adjacent to the site) contained 12.6 ppm C-PAHs and 18.22 ppm PAHs.
Sample SE-3 (downstream) C-PAH concentration was 3.87 ppm and the PAH concentration was
11.04 ppm (total concentrations include estimated (J) values). Bis(2-ethylhexyl)phthalate,
dibenzofuran, and 2-methyinaphthalene (SVOCs) were detected in SE-3 at concentrations of
0.26 ppm, 0.15 ppm, and 0.12 ppm, respectively. Bis(2-ethylhexyl)phthalate is ubiquitous in the
environment. The C-PAHs, PAHs, dibenzofuran and 2-methylnaphthalene may be associated with
former MGP operations or current/former land use and adjacent land use. All of the streambed
sediment samples contained elevated levels of several metals when compared to background
concentrations which are summarized in Table 2. The background concentration of each metal was
derived from the background concentrations listed for the sampling location closest to Auburn, New
York in Shacklette and Boemngen (1984). Cyanide was not detected in any of the streambed
sediment samples collected at the McMaster Street Site.

The PAHs and C-PAHs detected in the McMaster Street Site streambed sediments showed an
increase between along-site and downstream samples. The upstream sample (SE-1) contained the
lowest concentration of PAHs and C-PAHs. This may be indicative of streambed contamination by
the McMaster Street Site, but is not necessarily attributable to the former MGP operations.
Contamination could have originated from several sources including past and current site activities,
such as MGP operations, Shoemaker Coal Company, F. Rizzo Construction and Austin Collision.
Other sources may include urban runoff or past and present adjacent site activities, including Auburn
Iron Works, C.W. Tuttle Company Rolling Mill, City Fuel Company, Auburn Tank Manufacturing
Company, and Gibraltar Energy Manufacturing (see Figures 2 and 3).

4.3 Surface Soil Sample Results

Surface soil analyses are summarized in Table 3. Complete analytical analyses from which
Table 3 is derived are tabulated in Appendix H. All of the surface soil samples (SS-1, $S-2, SS-3 and
S8-4) contained C-PAHs at total concentrations of 4.87 ppm, 149.60 ppm, 5.45 ppm and 2.49 ppm,
respectively (total concentrations include estimated (J) values). PAHs were detected at 4.27 ppm,
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TABLE 2

SEMI-VOLATILE ORGANIC AND INORGANIC COMPOUNDS DETECTED NGNS
AT THE MCMASTER STREET SITE, AUBURN, NEW YORK

vl L 130 1,50
: et ff(couommnnous mm:
rmcn BACKGROUND -
- CONCENTRATION: AT .
TSB"-VOMULE ORGANICS —
Bie(2-ethyhexyl)phthalate - - 0.26J
Dibenzofuran - - 0.18J "
2-Methynaphthalene - - 0.12)
NON-CARCINOGENIC PAHS
Anthrecene 0.17J 0.72) 0.584
Fiuoranthene 1.30 6.00 4.50
Fluorane - - 0.14) |
Naphthalene 0.11J - 0.12J
Phenanthwene 1.00 5.0 2.70
Pyrene "O.w 5.30 3.00
TOTAL f\ ~ 3.51/\/ 18227 11.04 10.00(1)
CARCINOGENIC PAHS =
Benzo(a)anthracene 0.55) 2.40) - jl
Berzo(b)fiuoranthene 0.38! 2.20J 0.93
Benzo (K)fluorarthene 0.324 1.204 0.000
Benzo(a)pyrene 0.24) 1.204 0.58J
Chrysene 0.5 2.90J 1.50J
Indeno(1,2,3-od) pyrene - 2.704 -
TOTAL T ~ 3 10.00(1)
~ BACKGROUND
INORGANICS CONCENTRATIONS
Arsenic 12.00 13.00 14.00 2.60(2)
Baryllium . hd 1.80 <1.00(2)
Calcium 94,000 100,000 110,000 5,200(2)
Chromium . . 65.00 30.00(2)
Iron * . 76,000 30,000(2)
Mercury 0.15 - 0.14 0.13(2)
Nicke! 35.00 22.00 80.00 15.00(2)
—~ None deatected
* Datected, but below background concentration.
J Detected, but below quantification limk (estimated value).
(1) Level baged on typical background concentrations at simllar sites.
(2) Shacidette and Boemgen (1984)
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TABLE 3

SEMI-VOLATILE ORGANIC AND INORGANIC COMPOUNDS DETECTED HjmanintSisiums
AT THE MCMASTER STREET SITE, AUBURN, NEW YORK

"zWWWMMm. 0.31J - -
NON-CARCINOGENIC PAHS
I Acenaphihena - - 0.000 -
" Anthracena 0.154 4.90) 0.25J 0.00
I Fluorantnene 1.90 62.00 2.80 1.00
Naphthalene 0.17J - 0.13J -
Phenanthwene 0.75J 19.00J 1.10 0.25J
Pyrene 1.30 32,004 2.00 c.61
TOTAL 427 117.90 6.37 2.06 10.00(1)
CARCINOGENIC PANS
" Benzo(a)anthracene o700 22.004 1.00 0.41J
" Benzo(bjtiuoranthene 077 27.00J 1.10 0.35
" Benzo(K)fluoranthene 0.0 27.004 1.10 0.36)
Benzo(g,h.iperylene 0.42J 8.00 - 0.21J
Benzo(a)pyrene 0.48) 20.004 0.7%J 0.254
Chrysene 1.20 30,004 1.40 0.74)
Indeno(1,2,3-cd)pyrene 0.48J 15.004 0.08J 0.184
TOTAL 10.00(1) It
— e ———
INORGANICS CONCENTRATIONS "
Arsenic 12.00 26.00 5.30 3.00 2.00{2) "
Cadmium - 0.64 0.84 - NA "
( Calcium 83,000 55,000 74,000 22,000 5,200(2) “
Chromium - . 78.00 - 30.00(2)
Mercury o.x 1.90 0.24 0.18 0.13(2) ||
Nickel 19.00 15.00 300.00 . 15.00(2) Il
Cyanide - 9.00 - - 500.00(1) ]
- None detected
-mmubmqum\Mwmmw
Q ot bt oo tmrtinion T Toimted vk
i e
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117.90 ppm, 6.37 ppm and 2.05 ppm in SS-1, SS-2, SS-3 and SS-4, respectively (total
concentrations include estimated (J) values). A small quantity (0.31 ppm) of 2-methylnaphthalene
(SVOC) was detected in sample SS-1. Samples SS-1, SS-2, and SS-3 contained 0.42 ppm, 600
ppm, and 0.24 ppm bis(2-ethylhexyl)phthalate, respectively. The high concentration of bis(2-
ethylhexyl)phthalate detected in sample SS-2 may be associated with plasticizers. All of the surface
soil sediments contained elevated levels of the various metals shown in Table 3. The background
levels of metals are derived from Shacklette and Boerngen (1984). Cyanide was detected in surface
soil sample SS-2 at a concentration of 9.60 ppm.

The PAHs, C-PAHSs, cyanide and 2-methylnaphthalene detected in the McMaster Street Site
surficial soils may be related to former MGP residues and/or former/current site and adjacent site
activities. The elevated levels of metals in the surface soils could have originated from several
sources and do not necessarily indicate association with MGP residues. Bis(2-ethylhexyl)phthalate
is ubiquitous in the environment, and is not associated with MGP residues. Soil samples were
collected to assess former MGP residues and were not taken in visually stained areas where
contamination could be directly attributed to current practices at the McMaster Street Site.
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5.0 SCREENING RESULTS

The McMaster Street MGP produced gas using the coal carbonization gas process. Residuals
commonly produced by coal carbonization were coal tar, coke, ash and clinker, purifier residues,
ammoniacal fiquors, and phenolic compounds. PAHs and C-PAHs which can be associated with
MGP operations, combustion by-products, and/or fuel oils were detected in surficial soils and
streambed sediments at the McMaster Street Site. Cyanide was detected in one surface soil sample
at the McMaster Street Site. MGP residues were not detected in surface water bordering the site.

The McMaster Street Site in Auburn, New York received an actual risk score of 23.3 and a
perceived risk score of 29.7 from the SSPS program. Direct contact with surficial soils containing
constituents associated with MGP residues was identified as the major route of exposure to MGP
residues at the McMaster Street Site. The SSPS scores reflect the assumptions that subsurface MGP
residues exist at the McMaster Street Site, although no subsurface investigations were conducted.
The answers to and the assumptions used to answer specific SSPS questions in order to ensure
consistency between sites are detailed in Appendix A. The breakdown of exposure route and
individual question scores is also listed in Appendix A.
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6.0 RECOMMENDATIONS

The major route of exposure to MGP residues at the McMaster Street Site, based on available
information, was identified as direct contact with surficial soils. Streambed sediments and surficial
soils at the McMaster Street Site contained PAHs and C-PAHs which can be associated with MGP
operations, combustion by-products, and/or fuel oils. PAHs and C-PAHs can be harmful if ingested
or through direct contact for extended periods of time. No subsurface investigations were performed
at the site. Due to the history of site use, it is very difficult to discriminate the source(s) of the

surface soil contamination.

It is recommended that additional sampling and further investigation be performed at the
McMaster Strest Site to determine the source of contamination. Current and former site occupants
and adjacent site occupants, and any other possible contributors should be taken into consideration
when evaluating laboratory analyses and possible sources. In the future, if changes in land use at
the McMaster Street Site are proposed, including excavation or construction, a focused site
investigation should be conducted prior to any development. This investigation should include
ground water and subsurface soil studies focusing in areas where former MGP structures existed,
and where contaminants were detected during the site screening evaluation.
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APPENDIX A

SSPS SCORES, ANSWERS AND ASSUMPTIONS QUESTIONNAIRE



SSPS DATA ENTRY FORM

Site Name: AUBURN-MMASTER STREET STTE Actual Risk: 23.3
Type of Site: MGP _STTE Perceived Rigk: 29.7
ACTUAL RISK: 23.3
Surface Water: 2.8
Target: 31.6
Runoff Potential: 1.7
Near-gurface Contamination: 17.1
Containment: 25.0
Mdability: 38.9
Subsurface Release Potential: 9.0
Subsurface Contamination: 17.1
Containment: 100.0
Mobility: 52.4
Observed Release: 0.0
Ground Water: 0.0
Target: 0.0
Release Potential: 4.8
Subsurface Contaminaticom: 17.1
Contaimment: 100.0
Mobility: 27.8
Observed Release: 75.0
Direct Contact: 46.3
Target: 67.5
Surface Cantamination: 68.6
Air: 5.1
Target: 41.6
Release Potential: 12.3
Subsurface Contamination: 68.6
Containment: 30.0
Mobility: 60.0
Observed Release: 0.0
PERCEIVED RISK: 29.7
Site Characteristics: 67.5
Surface Water: 21.1
Target : 31.6
Runoff Potential: 10.4
Near-gsurface Contamination: 100.0
Containment: 25.0
Mobility: 41.7
Subsurface Release Potential: 66.7
Subsurface Contamination: 100.0
Containment: 100.0
Mobility: 66.7
0.0

Cbserved Releasge:

.
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Ground Water:

Target:
Release Potential:

Subsurface Contamination:

Contairment:
Mobility:
Cbserved Release:
Direct Contact:
Target:
Surface Contamination:

Target:
Release Potential:

Air:

Subsurface Contamination:

Contaimment:
Mobility:
Observed Release:

Comunity Characteristics:

100.

100.
67.
67.

100.

41.
18.
100.
30.
60.

hOoOOODOOMNUNOUINOOOOOOO

Q1) Site Description: AITO REPAIR AND JUNK YARD - FORMER MSP SITE
Q2) Service Region: North Central

Service Division: Auburm

Neighborhood Type: Camercial
Q3) How is the surface water used?

Select the appropriate answer with the highest score.

Not currently used (score = 1)
Industrial (2)
Recreational (3)

| | 1]

Drinking water (5)

Irrigation, food preparation, or fishing (4)

Score: 4.0
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For each distance, check the appropriate row to indicate the mmber of -
pecple using the downstream surface water for the highest scoring purpose
above.

Digtance

Within Within Within Within
Population 5 km 3 km 1 km 1/2 km
0 (o) (0) (0) (0)
1 to 100 (1) (2) (3) (4)
101 to 1,000 (2) 3) _x @ _X (e)
1,001 to 10,000 x_ (3) x (4) (6) (8)
10,001 to 100,000 (4 (6) (8) (10)
100,001 and up (6) (8) (r0) ___ (12)

Q5) Check the appropriate downstream distance fram the site to the nearest of
each type of sensitive surface water envirorment:
Distance
Outside Within Within Within Within
Target 4 km 4 km 2 km 1 km 1/2 km
Coastal wetland X (0) (1) (6) (12) ___ (16)
Freshwater wetland x__(0) (1) (3) (7) (16)
Endangered species x (0) (1) (3) (8) _ (16)
Q6) What is the slope of the terrain near the site:

Slope of Terrain Between Site and Nearest Surface Water
Less 3% or 5% or 8% or N intervearirng
Onsite slope than 3% greater greater greater terrain

Less than 3% (0) (1) (1) X (2) (9)
Less than 5% (0) (1) (2) (2) (9)
Less than 8% (0) (2) (2) (3) (9)
8% or greater (0) (2) (3) (3) (9)
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B Q7) What is the expected mexdmum 24-hour rainfall over a year?
_ Less than 2 amn (0)
- - less than 5 an (1)
X Less than 8 am (2)
. 8 am or greater (3)
- Q8) What is the distance to the nearest body of surface water?
. Greater than 2 km (0)
- Iess than 2 km (1)
. Less than 1/2 km (2)
X less than 100 meters (3)
Score: _3.0
Q9) wWhat is the physical state of the wastes within one-tenth of one meter (10
~ an) of the site surface?

X Solid, consolidated and stabilized (0)

. Solid, unconsolidated and unstabilized (1)
— _ Powder or fine material (2)

. Liquid, gas, or sludge (3)

Score: _0.0
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Q10) How well is the site designed to reduce runoff?

-
—— Runoff blocked by high terrain (0)
X  Waste covered (1)
- — Exposed waste, sound diversion gystem (2)
- — Exposed waste, poor diversion system (3)
___ Site in surface water (4)
- Select the appropriate answer with the highest score.
-
- Score: _1.0
- Q11) Fill out the table below describing the wastes present within ane-tenth of
a meter (10 an) of the surface of the site. If data is not known exactly,
appraximations must be made. Include up to six chemicals.
- Chemical Waste Concentration Established Persistence Quantity
Name (pPpm) Values (ppm) (0-3) (kg)
- Arsenic 26,0 2.6 3 0.354
Cyanide 9.6 500 3 0.096
, Lead 570.0 700 3 7.46
- C-PAH 149.6 10 3 1.578
PAH 118.3 10 3 _1.265
Nickel 300.0 15 3 3.158
-
-
-
-
-
-
-
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Q12)

What is the physical state of all of the wastes at the site surface?

Solid, consolidated and stabilized (0)
Solid, unconsolidated and unstabilized (1)
Powder or fine material (2)

Liquid, gas, or sludge (3)

|11
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Q13) What is the distance fram the bottam of the site to the top of the water
- table?

Greater than 15 m (0)
. Less than 15 m (1)
' ILess than 5 m (2)
Iess than 1 m (3)
Site in water table (6)

Q14) What is the expected anmual net precipitation?

_ lesg than -25 cm (0)

Greater than -25 an (1)
Greater than 10 am (2)
Greater than 25 cm (3)

_ Score: _3.0

—

Q15) What is the permeability of the goil between the site and the water table?

- ___ Less than 1 x 107 (0)
__ Greater than 1 x 107 (1)

- _X  Greater than 1 x 107 (2)
___ Greater than 1 x 107 (3)
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Q016) What is the mobility of the primary chemicals in the saturated zane?

Greater than 10,000 (0)
Less than 10,000 (1)
Less than 100 (2)

Iess than 1 (3)

X

Default value greater than §102000 -assummgthe

Q17) How well is the site designed to reduce leaching and subsurface release?

___ Non-permeable barrier and no panding (0)
___ Non-permeable barrier and ponding (1)
__ Inadequate barrier ard no pording (2)
_X Inadequate barrier and ponding (3)

Score: 3.0

018) Fill out the table below describing all of the wastes present at the site.
If data is not known exactly, appraximations must be made. Include up to

six chemicals.
Chemical Waste Concentration — Established Persistence Quantity
Name (pom) Values (ppom) (0-3) (kg)
VOCs 706.6 1.0 2 36.96
PAH 52,889.0 10 3 2766.3
Cyanide 9.6 500 3 0.096
Arsenic 12.0 2.6 3 0.354
Nickel 300.0 15.0 3 3.158
Mercury 1.9 0.1 3 0.023
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 Iilograms) from the GRI ERI data base.

6.0

Q19)

Fill out the table below describing wastes that have been detected in the
nearest body of surface water. If wastes have not been detected, enter
zeros for the concentratians. If a waste release was detected by sight
or smell but not sampled amalytically, an approximation must be made.
Include up to six chemicals.

Chemical Waste Concentration Goverrment
Name (ppb) Standard (ppb)

Page 2 of 18



Q20)

How is the ground water used?

Not currently used (score = 1)

Industrial with altermative (2)

Drirnking water with altermative or industrial with no
alternative (6)

Drinking water with no altermative (9)

Select the appropriate answer with the highest score.
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Q21)

For each distance, check the appropriate row to indicate the mmber of
people using the downgradient drinking water for the highest scoring
purpose above:

Distance
Within Within Within Within
Population 5 km 3 km 1 km 1/2 km Onsite
0 X (0) x___(0) x___(0) x __(0) x_(0)
1 to 100 (4) (6) (8) (10) (20)
101 to 1,000 8) ___ (12) (16) (20) (0)
1,001 to 10,000 (12) (18) (24) (30) {40)
10,001 to 100,000 (16) (24) (32) (35) 45)
100,001 and up (20) (30) (35) (40) (50)

Downgradient is defined as being within 45 degrees of the gradient. If
the ground water direction is not known, assume the worst possible
direction.

Q22)

What is the distance fram the bottam of the site to the top of the aquifer
in use?

Greater than 50 m (0)
Iess than 50 m (1)
legs than 25 m (2)
Iless than 5 m (3)
Site in aquifer (6)

NRRN.
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Q23)

Fill out the table below describing wastes that have been detected in the

ground water.

If wastes have not been detected, enter zeros for the

concentrations. If a waste release was detected by sight or smell but not
sampled analytically, an approximation must be made. Include up to six

chemicals.

Chemical Waste Concentration Government
Name (ppb) Standard (ppb)
BRenzene 195.6 0.0
Xvliene 214.1 5.0
Toluene 94.1 5.0
Cyanide 106.1 100.0
Nephthalene 237.6 10.0
Benzo (a) pyrene 32.9 0.0

Q24)

Indicate the distance fram the site to the nearest instance of each of the

land uses below:

Distance

Outside

Land Use 4 km
Camercial/
Industrial

(0)

Within
4 km

(1)

Within
2 km

(2)

Within
1 km

National
Parks x

(0)

(1)

(1)

(3)
(2)

X

Within
1/2 km

Onsite

(6) x (9)

(3) (4)

Agriculture

(0)

(1)

(1)

(2)

(4) (6)

Residential

(0)

(1)

(3)

(5)

(8) (15)
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Q25)

Indicate the mmber of people living or working within each of the
specified distances.

Digtance
Within Within Within Within
Populaticn 5 km 3 km 1 km 1/2 km Onsite
0 (0) (0) 0 ______(0) (0)
1 to 100 (9) (12) (15) (18) X _(28)
101 to 1,000 (12) (15) (18) (21) (31)
1,001 to 10,000 (15) (18) X (21) X (24) (34)
10,001 to 100,000 X (18) b.4 (21) (24) (27) (37
100,001 and up (21) (24) (27) (30) (40)

Q26) Check the appropriate distance fram the site to the nearest of each type
of sensitive enviromments, without regard to direction:
Digtance
Outside Within Within Within
Target 2 km 2 km 1 km 1/2 km Onsite
Coastal wetland x __ (0) (1) (2) (3) (6)
Freshwater wetland (0) _X __(0) (1) (2) (6)
Endangered species x__(0) (0) (1) (2) (6)
Q27) What is the vapor pressure of the primary wastes?

1 x 10® mm Hg or less (0)
Greater than 1 x 10 mm Hg (1)
Greater than 1 x 107 mm Hg (2)
Greater than 10 mm Hg (3)

ol | ]
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031) Fill out the table below describing the wastes present at the surface of

the site.

Include up to six chemicals.

Chemical Waste

If the data is not known exactly, approximations must be made.

Concentration Established Persistence Contaminated

Name (pom) Values (pgm) Area (nf)
Arsenic 26.0 2.6 3 304.0
Cyanide 9.6 500 3 100.0
Lead 570.0 700 3 304.0
C-PAH 149.6 10 3 304.0
PAH 118.3 10 3 304.0
Nickel 300.0 15 3 204.0
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Assumed 100 squazenetezsror cmposite

samples: (SS:2 through SS-4).  Used visually

e,stinatedeactent forSanpleSS 1 4'sc_mare _
i_;_',nebexs) e :

Score: _24.0

Q32)

Fill out the table below describing wastes that have been detected in the
air. If wastes have not been detected, enter zeros for the concentra-
tions. If a waste release was detected by sight or smell but not sampled
analytically, an appraximation must be made. Include up to six chemicals.

Chemical Waste Concentration Govermment
Name (ppm) Standard (ppm)
None detected 0 --

Score: 0.0

Q33)

What steps have been taken to reduce public access to the site?

Full barrier and guard (0)
Full barrier (1)

Guard (2)

Incamplete barrier (3)

No barrier, no guard (4)

el 1 1]

Score: 4.0

Q34)

What is the distance fram the site to the nearest residence or gathering
point for children?

100 m or more (1)
10 m to 100 m (2)
0 to 10 meters (5)
Onsite (10)

1] e
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Q35)

What is the distance fram the site to the nearest ground water well in
use?

10 km or more (1)
1 km to 10 km (3)
100 m to 1 km (6)
less than 100 m (10)

Q36)

What are the characteristics of the site wasteg?

Other types of wastes (1)
Acute, deadly toxdns (4)
Carcinogens (7)
Radiocactive wastes (10)

X

Select the appropriate answer with the highest score.

Q37)

Is offsite contamination evident?

No (1)

Yes, has been measured (7)
Yes, is visible (9)

Yes, has been smelled (10)

x

Select the appropriate answer with the highest score.

Score: 7.0
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Q38) Describe the area near the site:

NERANE

Rural (1)

Agricultural (2)
Industrial (3)

Camercial (4)
Residential /Cammercial (8)
Residential (9)

Urban (10)

Q39) What is the total volume of soil that is contaminated above regulatory
limitg?

X

Iess than 10 i (1)
More than 10 ot (2)
More than 100 i (3)
More than 1,000 o (4)
More than 10,000 n® (5)

1.0

Q40) How is ansite larnd used?

JEN

Other (1)
Agricultural (2)
Residential (6)
Industrial (9)
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APPENDIX B

SITE CHRONOLOGY AND HISTORICAL MAPS



AUBURN, NY
McMASTER STREET MGP SITE

Location:
Owner:
Acquisition and Organization
NYSEG
to
Empire Gas & Electric Co.
Organized: April 11, 1911
Acquired: December 31, 1936
to
Auburn Gas Company
Organized: December 18, 1901
Acquired: August 11, 1911(?)
to
Auburn Gas Light Company

Organized: January 28, 1850
Acquired: December 28, 1901

Remarks:

and

200 feet east of north end McMaster Street
Unknown, Parcel A; Frizzo Construction Co.; Auburn Tank & Mfg. Co.

Citizens Light & Power Company
of Auburn, NY (gas Department)
Organized: May 7, 1900
Acquired: October 9, 1905

Operated from circa 1869 to 1905 by Citizens LIght and Power and successors.

Real Estate Divestments or Acquisitions:

1982 Owners:

Auburn Tank and Manufacturing Co.
Frizzo Construction Co.

Unknown (Parcel A, 1982 map)

b:21.jch



TABLE 1

CHRONOLOGICAL SEQUENCE OF EVENTS AT THE McMASTER SITE

1869

circa 1904

post 1904

1940

Present

J5-4

Coal gas manufacturing begins (Auburn Gas Co.)
Coal gas manufacturing shifted to newer Clark
Street plant; McMaster Street plant placed on
standby.

Plant demolished, some debris pushed into
Owasco River.

Eastern (triangular) section of site sold to
Shoemaker Coal Company.

Site now vacant land owned by F. Rizzo
Construction.
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- APPENDIX C

-. ATLANTIC ENVIRONMENTAL SERVICES, INC.
SITE SURVEYS, SAMPLING FIELD DATA, AND AERIAL PHOTOGRAPHS
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AUSTIN COLLISION SHOP
AND DEBRIS AT THE
MCMASTER STREET SITE

ABANDONED ROAD
CONSTRUCTION EQUIPMENT
AND DRUMS BEHIND AUSTIN
COLLISION SHOP AT THE
MCMASTER STREET SITE
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APPENDIX D

S.Y. KIM LAND SURVEYOR, P.C.
FIELD DATA
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APPENDIX E

HEALTH AND SAFETY PLAN



HEAITH AND SAFETY PLAN
This Health and Safety Plan (HASP) addresses the health and safety
practices that will be employed by all site workers participating in the
preliminary investigation of the NYSBEG manufactured gas plant sites. The HASP
takes into acocount the specific hazards inherent to the sites and presents
procedures to be followed by Atlantic Envirommental Services, Inc. (Atlantic) and
its subcontractors in order to avoid and, if necessary, deal with potential
health and/or safety problems. All activities performed under this HASP will
camply with OSHA Regulations 29 CFR Part 1926 and 1910, particularly 1910.26.
This plan is based on an initial assessment of health amd safety risks
associated with the sites. The plan will be updated if necessary as additional
information is obtained on the materials present at the sites and their
associated health ard safety risks. For example, additional hazardous substance
data sheets may need to be included as more data are gathered.
Medical Surveillance Program
Atlantic maintains a contimuous in-house medical surveillance program
designed specifically for field personnel engaged in work at sites where
hazardous or toxic .materials may be present. Atlantic employs a campany
physician, Dr. Martin Cherniak, who is a specialist in occupational health.
Yearly camprehensive examinations are conducted on all field personnel on
Atlantic's staff.
Dr. Cherniak's address and telephone number are:
Office:
Ilawrence & Memorial Occupatiocnal Health Center
Suite 2B, 404 Thames Street

Groton, Connecticut 06340

Telephone: 203-445-4551



Upon employment with Atlantic and prior to performing any major site

investigation activities, all field personnel undergo a camplete physical

examination,

including a detailed medical and occupatiocnal history. ‘The

following tests are performed as part of the examination:

Camplete blood workup (38 analyses), including screens for
particular toxicants anticipated at various types of sites (see
Bxhibit E-1 for list of recammended blood tests).

Urine analysis, including screens for metals and indicators of
proper kidney and liver function.

Pulmonary Function
Electrocardiogram
Chest X-ray

Hearing and eye exam

Upon campletion of these tests, the physician certifies whether personnel

are fit for field work in general, and fit to use all levels of respiratory

protection, in particular.

In the event that an employee of Atlantic or any other member of the field

team is exposed to same form of hazardous substance or wishes to be rechecked

because he shows symptams of exposure, he must inform the site safety supervisor

who will send the employee for an examination. The campany's physician also acts

as a consultant to all subcontractors participating in the field effort and will

provide information on health risks associated with variocus chemical substances

when needed. Material Safety Data Sheets for potential site contaminants are

presented in Exhibit E-2.
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on for Medical ies

Before field work on the site commences, each person who will be working
there or dbserving the operations will camplete a medical data sheet that
includes the following information:

1. Name, address, hame phone

2.  Age, height, weight

3. Name of persaon to be notified in case of emergency

4. All prescription and non-prescription medications currently being

used

5. Allergies

6. Particular sensitivities

7. Does he/she wear contact lenses

8. Short medical history including list of previous illnesses

9. Name of personal physician and phone
These data sheets will be filled cut before any work begins on the site. Their
maintenance will be the responsibility of the designated site safety supervisor
(see Exhibit E-3 for sample data sheet).

In the event of an incident where a team member becames exposed to or
suffers from an acute symptom of exposure to site materials, a copy of his/her
medical data sheet will be presented to the attending physician upon arrival at
the hospital.

First Aid for Imjuries Incurred During Field Work

All injuries, no matter how slight, will be reported to the site safety
supervisor immediately. An accident report (Exhibit E-4) will be campleted by
the safety supervisor for all accidents.

First-aid equipment will be available onsite under the control of the site
safety supervisor.

When possible, site workers will refrain from administering first aid for
serious injury or illness and await the arrival of professional paramedics at the
site to take the appropriate action. Unless they are in immediate danger,
injured persons will not be moved until paramedics can attend to them. Some

injuries, such as severe cuts and lacerations or burns, may require immediate
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treatment. Any first aid instructions that can be cbtained from doctors or

paramedics, before an emergency-response squad arrives at the site or before the
injured person can be transported to the hospital, will be followed closely.
First Aid Bquipment List
The first aid kit that will be kept at the site will consist of a
weatherproof container with individually sealed packages for each type of item.
The kit will include at least the following items:

Gauze roller bandages, 1 inch and 2 inch
Gauze campress bandages, 4 inch
Gauze pads, 2 inch

Adhesive tape, 1 inch

Bandaids, 1 inch

Butterfly bandages

Triangular bandages, 40 inch
Ampules of ammonia inhalants
Antiseptic applicators or swabs
Burn dressing and sterilized towels
Surgical scissors

Eye dressing

Emergency eye wash

Tourniquet

Alcchol

Hydrogen peroxide

Record of Injuries Incurred Onsite

Occupational Injuries and Illnesses Form (OSHA 200)
All occupational injuries and illnesses that are required to be recorded

® & O & & & & & & & o 0 0o 90

under the Occupational Safety and Health Act will be registered on OSHA Form 200
(Exhibit E-5). Occupational injuries and illnesses will be recorded by the site
safety supervisor within 48 hours of occurrence as required by statute.
Employer's First Report of Injury
This form (Exhibit E-6) will be campleted by the site safety supervisor for
all accidents involving worker injury at the site. Follow-up procedures will
include investigation of each accident or near-miss by the safety engineer to

assure that no similar accidents that may lead to injuries occur.
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Training Programs

Formal health and safety training and specific onsite training are
essential aspects of any successful investigation of a site suspected of
containing bhazardous or potentially hazardous materials. The following
subsections address both formal health and safety training requirements and a
specific onsite training program.

Health and S8afety Training

All of Atlantic's field persomnel have attended a health and safety
training course in which they were taught the potential hazards of site work and
how to avoid and deal with them. A list of Atlantic personnel who may work at
the NYSEG sites are provided below with the titles and dates of the most recent
safety courses they attended.
ATTANTIC PERSONNEL OOURSE DATE

James Gould Health and Safety Training for 9/16/88
Hazardous Waste Activities -
Geraghty and Miller

Anna Sullivan Health and Safety Training for 8/13/90
Hazardous Waste Activities -
Geraghty and Miller

Peter Georgetti Health and Safety Operations at 10/19/90
Hazardous Materials Sites -
Geo-Envirommental Consultants

The training courses consist of classroom instruction, field
demonstrations, use of respirators, use of appropriate protective clothing,
and written and field tests. The training covers the OSHA and HAZWOPER

requirements. They cover the following topics:

1. Identification of hazardous substances

2. Properties of hazardous substances

3. Routes of exposure

4. Toxicity of different substances ard their synergistic effects

5. Practical considerations in health and safety management

6. Physical properties of chemicals

7. References for threshold limit values (TLV), lower explosion
limits (LEL), toxicity data, cross references
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8. Technical assistance organization
9. Air monitoring and survey instruments
10. Site entry and egress procedures
11. Heat stress monitoring
12. Levels of personal protection
13. Controlling access to work zones and other contaminated areas
14. Persannel decontamination
15. Equipment decontamination
16. Site/area safety planning

Everyone attending the courses was tested for the fit of their personal
respirator and was trained in using self-contained breathing apparatus and
Level B equipment. The courses also emphasized the importance and procedures
of decontamination.

Health and safety training is an ongoing activity at Atlantic. Yearly
refresher courses or site-specific training programs are presented as needed
to keep field personnel up to date with proper health and safety practices.

Levels of Protection for Site Workers

Levels of protection specified by the EPA refer largely to requirements

for respiratory protection. The lists below stipulate equipment for
respiratory, clothing, and other types of protection that will be required for
different tasks during the NYSEG site investigation. The designated levels of
protection are based on evaluation of potential hazards and risks associated
with work at the NYSEG site, and Atlantic's experience on other MGP sites.
Based an HNu (PID) readings in the work zone for each site activity, the

criteria for maintaining or revising levels of protection are as follows:

Background (ambient) Level D - Splash suit, rubber boots and goggles

5-50 ppm above ambient Level C - Facepiece respirator, splash suit,
rubber boots, gloves ard goggles

50-500 ppm above ambient level B - Positive Pressure SCBA, hooded

disposable coveralls, rubber boots,
gloves ard radio.

500~1000 prm above ambient level A - Positive Pressure SCBA, chemical
resistant encapsulated suit, inner
and outer gloves and two-way radio.

If HNu (PID) readings greater than 50 ppm are detected, work will be
stopped and workers will retreat and call for advice.
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Anticipated Levels of Protection for Specific S8ite Activities
Site Activity Health Risk level of Protection

1. Topographic Survey Low Modified D
2. Surface Soil Sampling Low Modified D
3. Surface Water Sampling Low Modified D
4. Sediment Sampling Low Modified D
5. Air Sampling Low Modified D

Modified Ievel D protection consists of long pants and shirts, and
gloves and goggles (if needed) when sampling.
Signatures of Field Team Members and Observers

THIS SITE HEALTH AND SAFETY PLAN HAS BEEN READ BY:

(Signatures of site investigation team members and observers who have

been through site safety briefing and have read this health and safety plan.)
Name Signature Date Fimm Phone

Anna Sullivan 11/1/90 Atlantic Env.  (203)537-0751
Peter Georgetti 11/13/90  Atlantic Env.  (203)537-0751
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Anticipated levels of Protection for Specific Site Activities
Site Activity Health Risk level of Protection

1. Topographic Survey Low Modified D
2. Surface Soil Sampling Low Modified D
3. Surface Water Sampling Low Modified D
4. Sediment Sampling Low Modified D
5. Air Sampling Low Modified D

Mcodified Ievel D protection consists of long pants and shirts, and
gloves and goggles (if needed) when sampling.

S8ignatures of Field Team Members and Observers

THIS STTE HEALTH AND SAFETY PIAN HAS BEEN READ BY:

Signatures of site investigation team members and observers who have

been site safi briefing and have read this health and saf lan.

Date Fimm Phone

11/1/90 Atlantic Env. (203)537-0751

11/13/90  Atlantic Env.  (203)537-0751
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EXHIBIT E-1 RECOMMENDED BLOOD TESTS

MEDICAL SURVEILLANCE PROGRAM

FUNCTION TEST. "EXAMPLE

Liver: Blood Tests Total protein, albumin
globulin, total bilirubin
(direct bilirubin if total is
elevated).

Kidney: Blood Tests Blood urea nitrogen (BUN),
creatinine, uric acid.

Blood-Forming Function: Blood Tests Complete blood count

(CBC) with differential and
platelet evaluation, including
white cell count (WBC), red
blood count (RBC),
hemoglobin (HGB),
hematocrit or packed cell
volume (HCT), and desired
erythrocyte indices.
Reticulocyte count may be
appropriate if there is a
likelihood of exposure to
hemolytic chemicals.

NOTE:  From Occupational Safety and Health Guidance Manual for Hazardous
Waste Site Activities; October 1985; DHHS (NIOSH) Publication

No. 85-115.
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No. 316

Material Safety Data Sheet
From Genium's Reference Collection BENZENE
Genium Publishing Corporation (Revision D)

1145 Catalyn Street Issued: November 1978

Schenectagyl.sf;l;;-::g;w% usa . cemum rususina core. | Revised: Apnli 1988
SECTION {. MATERIAL IDENTIFICATION 25
Material Name: BENZENE 0

Description (Origin/Uses): Uscd in the manufacture of medicinal chermcals, dycs, linoleum, auplane dopes,
varmishes, and lacquers; and as a solvent for waxes, resins, and oils.

HMIS
Other Designations: Beazoi; Phene; Phenylhydride; C H,; NIOSH RTECS No. CY'1400000; H 2
Manufacturer: Contact your supplier or distributor. Coansuit the latest edition of the Chemicalweek R '0 I 4
Buyers Guide (Genium ref. 73) for a list of suppliers. PPG S 2
*See secr. 8 K 4
SECTION 2. INGREDIENTS AND HAZARDS % EXPOSURE LIMITS
Ca 100 OSHA PEL

Benzene, CAS No. 0071-43-2
8-Hr TWA: | ppm

15-Min Ceiling: 5 ppm
Action Level: 0.5 ppm

ACGIH TLV, 1987-38
TLV-TWA: 10 ppm. 30 mg/m*

Toxieity Data®
D | M
*See NIOSH, RTECS, for additional data with refercaces Lo irritative, mutagenic, ;l::man. g‘::‘?gn', Lgﬁ m'gg: ppmv5 Min
tumongenic, aod reproductive effccts. Human, lnhziu.io:TCu: 210 ppm

SECTION 3. PHYSICAL DATA

Bolling Point: 176°F (80°C)

Melting Point: 42°F (55°C)

Vapor Pressure: 75 Torrs at 68°F (20°C)
Vapor Density (Alr = 1): >l

Water Solubllity (%): Slight

% Volatile by Volume: 100

Molecular Weight: 78 Grams/Moie

Specific Gravity (H O = 1): 0.87365 at 68°F (20°C)

Appearance and Odor: A colorless liquid; charactenistic aromatic odor.

SECTION 4. FIRE AND EXPLOSION DATA LOWER UPPER
Flash Point and Method Autoignition Temperawre Flammability Limits in Air
12°F(-11.1"C) CC 928°F (498°C) % by Volume 1.3% 711%

Extinguishing Media: Use dry chemical, foam. or carbon dioxide to put cut benzene fires. Water may be ineffcctive as an extinguishing
agent because it can scatter and spread the fire. Use water 10 cool firc-cxposed containers, flush spills away from exposures, disperse beazene

vapor, and protect personnci attempting (0 SIop an unignited benzene leak.

Unusuai Fire or Explosion Hazards: Benzene vapor is heavier than air and can collect in iow-lying areas such as sumps or wells.
Eliminate all sources of ignition there to prevent a dangerous flashback to the onginal liquid benzene. Danger: Explosive and lammable
benzene vapor-air mixtures can easily form at room temperagure; always use this material in a way that minimizes dispersion of its vapor o

general work areas.
Special Fire-fighting Procedures: Wear a seif-contained breathing apparatus (SCBA) with a full facepiece operaied in the pressure-

demand or positive-pressure mode.

SECTION S. REACTIVITY DATA

Benzene 1s stable in closed contawners dunng routine operations. [L does not undergo hazardous polymenzation.

Chemical Incompatibilities: Hazardous chemical reactions involving benzene and the following matenials are reporied in Geminm
reference 34: bromune pentafluoride, chlorine, chlonne trifluoride, chromic anhydride, nitryl perchioraic, oxygen, ozone, perchlorates,
perchiory! fluoride and aluminum chioride, permanganates and sulfuric acid, potassium peroxide, siiver perchiorate, and sodium peroxide.

Conditions to Avoid: Avoid all exposure to sources of ignition and (o incompatble chemicals.

Hazardous Products of Decompasition: Toxic gases like carbon monoxide (CO) may be produced during benzenc fircs.

Copyngnt © 1988 Gersum Pudlistung Corparsuon.
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No 11K RENZENE 18R

SECTION 6. HEALTH HAZARD INFORMATION

Beuzene 13 tisted as a suspecaed buman carcinogen by the ACGIH.

Summary of Risks: Prolonged skin contact with benzene of excessive inhalation of its vapor may cause headache, weakpess. Joss of

appetite, aod lassitude. Cantinued expasure can cause callspse, bronchitis, and pocumona, The most important heaith hazards are cancer

(leakenma), bone mumow effects, ad injuries to the blood-forming tissue from chronic low-level exposure.

Medical Coaditions Aggravated by Long-Term Exposure: Ailmeats of the hesrt, lungs, liver, kidneys, biood, and centrai

pervous sysizm (CNS) may be worsened by exposure. Admimister prepiacement and periodic medical exams emphasizing these organs'

funcuons and reassign workers who test posiive.  Target Organs:  Blood, CNS, bone marrow, eyes, and upper respiramory tract

(URT). Primary Entry: Skincontact, inhalstion. Acute Effects: Dizziness, meotal dullness, nsusea, headache, fatighe, and
giddiness. Chroaic Effects: Possibic caucer (leukemua).

FIRST AID

Eyes: immediately flush eyes, inciuding under the eyelids, geatly but thoroughly with plenty of running water for at jeast 15 migutes.

Skin: immedistely wash the affected ares with sosp and water.

Inhaiation: Remove the cxposed person to fresh air; restore and/or support his or her breathing as needed.

Ingestion: Never pive anything by mouth o someone who is gnconscious or coavuising. Do not induce vomiting because of the

posmibility of aspuation.

GET MEDICAL HELP (IN PLANT, PARAMEDIC, COMMUNITY) FOR ALL EXPOSURES. Seek prompt
medical assistance for further trestment, chssrvation, and support after first aid.

SECTION 7. SPILL, LEAK, AND DISPOSAL PROCEDURES

Spill/Leak: Notify safety personnet, pravide venulation, snd eiiminate all sources of igniticn immcdiately. Cleanup personnel need
protecuocn against contact with and inheiation of vepor (see sect. £). Contain large spills and coliect waste or absord it with an inert matenial
smtnmmmenmhmmhnpluwmuunulmchMhmm for disposal. Keep
waste out of sewers, watersheds, and waterways.

Waste Disposal: Cootact your supplier or a licensed contractor for detailed recommendations for dl:poal. Follow Federat, state, and
locai reguiauoas.

OSHA Designations

Air Contarmunaot (29 CFR 1910.1000 Subpart Z)

EPA Designations (40 CFR 302.4)

RCRA Hazardous Waste, No. U019

CERCLA Hazardous Substance, Reporubie Quantity: 1000 [bs (454 kg)

SECTION 8. SPECIAL PROTECTION INFORMATION

Goggles: Always wear protective eyegissses or chemical safety goggies. Where splashing is possible, wear a full face shield. Follow the
¢ye- and face-protecuon guidelines in 29 CFR 1910.133. Respirstor: Wear s NIOSH-spproved respirator per the NJOSH Pocket Guide
$o Chemical Hazards for the maximum-use concentrations and/or the exposure limits cited in section 2. Follow the respirator guidelines in
29 CFR 1910.134. For emergency or ncaroutine use (¢.g., Cleaning reactor vessels or sworage tanks), wear sn SCBA with a full facepiece
operated in the pressure-demand or positive-pressure mode. Waraing: Air-purifying respirawrs will noc protect workers in oxygen-
deficient atmospheres. Other: Wear impervious gloves, boots, sprons, gauntiets, etc., to prevent any possibility of skin contact with this
suspected humap carcinogen. Ventilation: Instail and operste general and local ventilation sysiems powerful enough (o maintain
airborne leveis of benzene beiow the OSHA PEL standard cited in section 2.

Safety Stations: Make cyewash stations, washing facilitics, and safety showers available in usc aod handling areas. Contaminated
Equipment: Contact lenses pose s sprcizl hazerd; soft ienses may absorb irritants and all leoses concentrate them. Do nor wear cootact
Jenses 1n any work ares. Remove contaminated clothing and lsuader it before wearing it again; clean this material from shoes and
equipment. Comments: Practice good personal hygiene; always wash tharoughly after using this material. Keep it off of your clothing
ad equipment. Avoid ramsferying it from your bands 10 your mouth while exting, drinking, or smoking. Do not eat, drink. or smoke in
any work area. Da not inhale benzeoe vapor!

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS

Storsge/Segregations Sione benrene in & cool, dry, well-ventilated sres away from sources of ignition and incompatible chemicals.
Special Handling/Storage: Protect contaimers from pitysical damage. Electrically ground and bond ali metai coutainers used in
shipping or wransferring operations. Follow all parts of 29 CFR 1910.1028.

Engineering Controis: All engieening systems (production, transportation, eic.) must be of maximum explosion-proof design (non-
sparking, electrically grounded and bonded, etc.)

Comments: If possible, substitute less toxic soivents for beazene; use this material with extreme caution and only if it is absolutely

essential.

Transvortation Data (49 CFR 172.101-23

DOT Shipping Name: denzenc DOT Label: Flammable Liquid IMO Label: Flammable Liquid
DOT Class: Flammabie Liquid DOT ID No. UN1114 IMO Class: 32
References: I, 2, 12, 73, 84-94, 100, 103. .
iudg—:'-mmm«m?-lmhpm-nm- P 4 by Pl lgoe. BS
s prepursies of such inforemnion, Coninm Pubilinhisg . . .
e accuracy of musadiity of such mfonmation for applecation . . .
,-“ s "‘ POSE oF for Consayuances of %S une. © 7 Medical Review: MIJ Hardies, MD
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Material Safety Data Sheet Mo 37
Genium Publishing Corporation <® p (R;;;;n‘ﬁ)

1145 Cataiyn Street
Schenectady, NY 12303 1836 USA Issued: August 1979

(518) 377-8855 QUM PUBLIBHNG CORP. Revised: Aprii 1986
ECTION 1. MATERIAL IDENTIFICATION —_ 0]

MALLBIAL LIAME 1o ot HIMIS

H: 2 00
QTHER DESIGNATIONS: Methyi Benzene, Methyi Benzol, Phenyimethane, Toluol, F3
C7Hg, CAS #0108-88-3 R: 0

PPE*

MANUFACTURER/SUPPLIER: Available from mamny suppiiers, including: . *See sect. 8 R1

Allied Corp., PO Box 2064R, Morristown, NI 07960; Telephone: (201) 455-4400 13

Ashiand Chemical Co., Industrisi Chemicais & Solvents Div., PO Box 2219, S 2

Columbus, OH; Telephone: (614) 889-3844 K 4

SECTION 2. INGREDIENTS AND HAZARDS % HAZARD DATA

Toluene ca 100  |8-hr TLV: 100 ppm, ar
CH; 375 mg/m>* (Skin)**
Man, Inhalation, 1CLo:
100 ppm: Psychotropic***

*  Current (1985-86) ACGIH TLV. The OSHA PEL is 200 ppm with an Rat, Oral, LD<py: 5000 mg/kg
acceptable ceiling concentration of 300 ppm and i acceptable Rat, Inhalation, LCLo:
maximum peak of 500 ppuv10 minutes. 4000 ppov4 hrs.

** Skin designation indicates that toluene can be shsorbed through intact Rabbit, Skin, LDgqy: 14 gmvkg
skin and coatnbute o overail exposure.

*se  Affects the mind. Humsn, Eye: 300 ppm

SECTION 3. PHYSICAL DATA i}

Boiling Point ... BIF (lll'C) Evaporanon Rate (BuAc = 1) ... 224
Vapor Pressure @ 20°C, mm Hg ... 22 Specific Gravity (HyO = 1) ... 0.866
Water Solubility @ 20°C, wt. % ... 0.05 Melting Point ... -139°F (-93°C)
Vapor Density (Air = 1) ... 3.14 Percent Volatile by Volume ... ca 100
Molecular Weigint ... 92.15
Appearance and odar: Clear, coloriess liquid with a characteristic aromatic odor. The odor is detectable © most individuails in
the range of 10 to |5 ppm. Because olfactory fatigue occurs rapidly upon exposure 1o toluene, odor is not & good warning
property.
SECTION 4. F AND E SION DATA LOWER| UPPER
Flash Point and Method Autoignition Temp. Flammability Limits In Air
40°F (4°C) CC 896°F (480°C) % by Volume 17 71

EXTINGUISHING MEDIA: Carbos dioxide, dry chemical, aicohol foam. Do not use 2 solid sreswm of water because the sgesm
wiil scater snd spread the fire. Use water spray 10 cool tanks/containers that are exposed (o fire ad 0 disperse vapors.
UNUSUAL FRE/EXPLOSION HAZARDS: This OSHA class [B flammable liquid is a dangerous fire hazard. It is a2 moderate fire
hazard when exposed 10 oxidizers, heat, sparks, or open flame. Vapors are heavier than eir and may travel a considerable
distance 10 an ignition source and flash back.

SEECIAL FIRE-FIGHTING PROCEDURES: Fire fighters should wear scif-contained breathing apparatus with full facepiece
operated in a positive-pressure mode when fighting fires invoiving toluene.

SECTION 5. REACTIVITY DATA
CHEMICAL INCOMPATIBILITIES: Tolueoe is stable in closed coutainers at room temperaure under normai siorage and
handling conditions. it does not undergo hazardous polymerization. This matenal is incompatibie with sgrong oxidizing
ageats, dinitrogen letraoxide, silver perchiorate, tetranitromethane, and uranium hexafluoride. Contact with these materiais
may cause fire or explosion. Nitric acid and wiueoe, especiaily in the presence of sulfuric acid, will produce nitrated
compounds that are dangerously expiosive.
CONDITIONS TO AYOID: Avoid exposure to sparks, open flame, hot surfaces, and all sources of heai and ignition. Toluene
will attack some forms of plastics, rubber, and coatings. Thermai decomposition or burning produces carboa dioxide and/or
carbon monoxide.

1986 Qeniura Publishing Carvorsacs.
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No.317 486 TOLUENE
SECTION 6. HEALTH HAZARD INFORMATION TLV |

laluenc 18 DOL CONSKIETEa § CAICINOEES Oy e A apu:onowen:mzym
imtauon of the eyes, nose, Upper TESPIRIOTY ract, and skin. Emsmwlwmfaahanmmufmgu.

weainess, confusion, jacrimation (teanng) snd paresthesia (a sensation of pnckling, tingling, or creeping oa the tkin that

has no objective cause). Exposwre o higher concentrations may cause headache, nsuses, dizxiness, dilated pupils, and
cuphona, and, io severe cases, may cause ynconsciousness snd desth. The liquid is irritating 1 the eyes and skin, Contact
with the eyes may cause tramsieot corneal damage, coojunctival aTitation, and bums if oot prompdy removed. Repeated
md/or projonged contact with the skin may cause drviag and cracking. [t may be absorbed through the skin in toxic

amounts. Ingestuon causes writstion of the gasromtestinal tract snd may cause effects resembiing thase from mhatation of
the vapor. Chronic overexposure o ioiuenc may cause revermble kidoey and liver injury. FIRST AID: EYE CONTACT

[ mmediately flush eyes, inciuding under evelids, with running waser for st least 1S minutes. Get medical ageuton if iritation
perssts.* SKIN CONTACT: Immedissely (lush sicin (for st least 1S minutes) while removing contammated shoes and
clothing. Wash exposed ares with 308p and water. Get medical agention if irritation perxists or if 8 large srea has been
exposed.® [INHALATION: Remove victim 10 fresh air. Restore snd/or support breathing as required. Keep victim warm and
qutet. Get medical heip.* [NGESTION: Give victm | © 2 glasses of water or milk. Coatact 3 poison control cemer. Do not
induce vomuting uniess directed 10 do 30. Transport victim © s medical facility. Never give anything by mouth to a person
who is unconscious or cogvuising.  * GET MEDICAL ASSISTANCE = Io piant, psramedic, community. Get medical help
for further mearment. observanon, sod support after first aid, if indicated.

SECTION 7. SPILL. LEAK, AND DISPOSAL PROCEDURES ___ - - -~

SPILIALEAK: Notify safety persomnei of large spiils or jesks. Remove all sources of hest and ignition. Provide maxiomm
expiosion-proof ventilation. Limit access to spiil ares 10 Decessary persomnci cnly. Remove ieaking covtainers © safe
place if feasible. Clesnup persomnei deed protection against contact with liquid and inhalation of vapar (sce sect. 8).

WASTE DISPOSAL: Absarb smati spills with paper towei or vermiculite. Contain large spiils snd colect if feasible, or
absarh with vermuculite or sand. Place waste soivent ar absorbent mio ciosed containers for dispossi using nonsparicing
wols. Liquid can be flushed with water 0 a opes holding sres for handling. Do not flush 10 sewer, watershed, or wakeTwey.
COMMENTS: Place in suitable cootainer for dispasal by a licensed contractor or bura in s spproved incinerator. Congider
rectaiming by distillation. Contaminated sbsorbent cag be buried in & sanitary lsndfill. Follow ail Federal, statz, and local
reguistions. TLm 96: 100-10 ppm.  Toluene is dexignaied as a hazardous wasee by the EPA. The EPA (RCRA) HW No. is
U220 (40 CFR 261). The repormabie quanaty (RQ) is 1000 by4S4 kg (40 CFR 117).

SECTION 8. SPECIAL PROTECTION INFORMATION: -
Provide generai and locai exhsust ventilation 10 meet TLV requuements. Veoalation fans and other efectrcsl service must be
nonsparking and have s explosion-pmof dexign. Exhsust Soods shouid have a face velocity of &t least 100 lfm (linear feet
per minute) and be designed to cspwre heavy vapor. For emergency or nonroutine exposures where the TLV may be exceeded,
use an organic chemical careridge respiracor if concenganion s less than 200 ppm and an spproved canister gas mask or seif-
contained bresthing apparatus with full facepiece if concentration is grester than 200 ppm.

Safery giasses or spiash goggies shouid be worn in all work aress. Neopreoe gioves, apron, face shield, boows, and other
approvriate protective clothing snd cquipment should be available and womn s pecessary 10 prevent skin and eye contact.
Remove contammated clothing imxnedistely md do not wear it until it has been property laundered.

Eyewash stations and safety showers thouid be readily svuilable m use zed handling sreas.
Contact lenses pose a special hazard; soft lenses may absorb irritants snd all lenses concentrate them.

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS N |
SIORAGE SEGREGATION: Smﬂl@Ldememunyﬁmonqumeﬂ.aonﬂm
Storage areas must meet OSHA requirements for class iB flsmmabie liquids. Use metal safety cans for handling small amounts.
Protect cootiners from phyzical demage. UnMummvamwm“m«mDo
mtmmammUcmmwmmmnmumwmhmm
smounts. SPECIAL HANDLING/STORAGE: Ground and boad metal containers and equipment 10 prevent static sparks whea
making transfers. Do not smoke in use or storage areas. Use nonsperking wois.  ENGINEERING CONTROLS: Preplacement
mdpawdmmdndmmmehve.hdmygmmlmmdbbdﬁnuﬂbem
Workers exposed 10 concentrations greater than ihe action leved (S0 ppm) shouid be examined at least once a year. Use of
aicohol can aggravare the oxic effecs of iolucoe.
COMMENTS: Emptied coutainers covtain producs residues. Handle accordingly!
Toluene = designated 32 3 haerines mbstence by the EPA (40 CFR 116). TOT Classification: Flammable liquid. UN1294.
Data Source(s) Code: 1-9, 12, 16, 2¢. 21. 24, 25, 34, 81 82. CR
{
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Material Safety Data Sheet No. 318
From Genium's Reference Collection - i
Genium Publishing Corporation @ ég,‘g\g S\{hxe‘i Isomers)
Schcnectlzllcfyf g%’m{;gg‘_{ﬁ%%é Usa Issued: November 1980
(518) 377-8855 cemum pususHinG corp. | Revised: August 1988
SECTION 1. MATERIAL IDENTIFICATION 26

Material Name: XYLENE (Mixed [somers) 0
Description (Origin/Uses): Used as a raw material for the production of benzoic acid, phthalic anhydride, isophthaiic o
and terephthalic acids and their dimethy! esters in the magufacture of polyester fibers; n stenlizing caigut; with &
Canadian balsam as oil-immersion in microscopy; and as a cleaning agent in microscopic technigues.

Other Designations: Dimethyibenzene; Xylol; CH, ;. CAS No. 1330-20-7 NFPA
Manufacturer: Contact your supplier or distributor. Consuit the latest edition of the Chemicalweek BMIS
Buyers Guide (Genium ref. 73) for a list of suppliers. - H 2 R 1
Comments: Aithough there are three differcnt isomers of xylene (ortho, meta, and para), the heaith and physicaa F 3 [ 3
hazards of all three somers are very simutar. This MSDS is wniten for a xylene mixture of ail three 1somers, R 0 s 2
which is usually commercial xyiene. PPG*
*See sect. 8 K 3

SECTION 2. INGREDIENTS AND HAZARDS % EXPOSURE LIMITS
Xylene (Mixed [somers), CAS No. 1330-20-7* . IDLH™ Levei: 1000 ppm
*0-Xylene, CAS No. 0095-47-6 OSHA PEL

m-Xylege, CAS No. 0108-38-3 8-Hr TWA: 100 ppm, 435 mg/m’

p-Xylene, CAS No. 0106-42-3 ACGIH TLVs, 1987-38
“*Check with your supplier io determine if there are additions, contam:nants, or TLV-TWA: 100 ppm, 435 mg/m’
impunties (such as beazene) that are present in reportable quantities per TLV-STEL: 150 ppm. 655 mg/m’
29 CFR 1910. Toxicity Data™"
oot ; d . ! city
..I.. taicly Hangcro;s o life am: health . . Human, [nhalatioa, TC, : 200 ppm

See NIOSH, RTECS (No. ZE2100000), for additional data with references Man, [nhalation, LC,_: 10000 ppav6 Hrs
to reproductive, uritative, and mutagenic cffects. Rat, Oral, LD : 4300 mgrkg
50

SECTION 3. PHYSICAL DATA

Boiling Point: 275°F 10 293°F (135°C to 145°C)* Water Solubility (%): lasoiuble

Molecular Weight: 106 Grams/Mole

% Volatile by Volume: Ca 100
Vapor Pressure: 7o 9 Torrs at 68°F (20°C)

Vapor Density (Air = 1): 3.7

Meiting Point: -13°F (-25°C)
Evaporation Rate: 0.6 Relative 1o BuAc = |
Specific Gravity (H,0 = 1): 0.86

Appearance and Odor: A clear liquid; aromatic hydrocarbon odor.

*Maleniais with wider and narrower boiling ranges are commercially avatlable.

SECTION 4. FIRE AND EXPLOSION DATA LOWER UPPER
Flash Point and Method Autoignition Temperature Flammability Limuts in Alr
81°F 10 90°F (27°C t0 32°C) 867°F (464°C) % by Volume 1% 7%

Extinguishing Media: Use foam. dry chemical. or carbon dioxide, Use water sprays (0 reduce the rate of burning and to cooi contatners.

Unusuali Fire or Explosion Hazards: Xylene vapor is heavier than air and may travel a considerabie distance to a low-lying source of
ignition and flash back.

Special Fire-fighting Procedures: Wear a seif-contained breathing apparatus (SCBA) with a full facepiece operated in the pressure-
demand or positive-pressure mode.

SECTION 5. REACTIVITY DATA

Xylene 1s stable in closed contamers during routine operauons. [t does not undergo hazardous poivmerization.
Chemical [ncompatibilities: This material may react dangerously with strong oxidizers.
Conditions to Avoid: Avoid any exposure {0 sources of ignition and to strong oxidizers.

Hazardous Products of Decomposition: Carbon monoxide (CO) may be evoived during xylene fires.

Copyngnt © | 988 Geruum Pudlishing Corvoration.
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SECTION7. SPILL. LEAK.. AND DISPOSAL PROCEDURES

SECTION 6. HEALTH HAZARD INFORMATION
Xyliene :s not listed as a carcinogen oy the IARC, NTP, or OSHA.
Summary of Risks: Liquid xyieae 1s 3 skan irritant and causes erythema, dryness. and defaming; prolonged contact may cause
biisiering. [nhaling xyiene can depress the central nervous system (CNS), and 1ngesung 1t can result in gastromtesunal disturbance; and
possibly hematemesis (vomuung blood). Effects on the eyes. kidneys, liver, lungs, and the CNS are aiso reported. Medical Conditions
Aggravated by Long-Term Exposure: Problems with eyes, skin, cearral nervous system, kidoeys, and liver may be worsened by
exposure (o xvlene. Target Orgzans: CNS. eyes, gastromtesunal tract, biood, liver, kidoeys, skin.  Primary Entry: Inhalauon.
siug contacvabsorpuion,  Acute Effects: Dizziness: exciement: drowsiness: incoordinauon; staggenng gait; umitauoa of eyes, 80se,
and throat: comeat vacuolization; anorexia; nausea; vomuting; abdomunai pawn; and dermauns. Chronic Effects: Reversibie eye
damage, headache, oss of appeute, atrvousness, paie skin, and skin rash.
FIRST AID: Eves. |mmediately flush eyes, including under the eyetids, geary but thoroughiy with pleaty of running water for at
lcast {5 munutes. Skin. [mmediateiy wash the affected area with soap and water. [nhalation. Remove the exposed person (o fresh
air; restore and/or suppor his or her breathing as needed. Have 2 traned person admumister oxygen.  [ngestion. Never give anything
by mouth (0 someoge who is unconscious or convulsing. Vomuting may occur spontanecusly, but do not mduce it. If vomiung shouid
occur, keep exposed person's head beiow his or her hips 0 prevent aspiration (breathing the liquid-xyleoe intw the lungs). Scvere
hemorrnagic poeumonitis with grave, possibly fatal, pulmonary injury can occur from aspiing very smail quantities ot xylese.

GET MEDICAL HELP (IN PLANT, PARAMEDIC, COMMUNITY) FOR ALL EXPOSURES. Seek prompt
medical assistance for further treatment, observation, and support after first aid. If exposure is severe,
hospitilization for at least 72 hours with careful monitoring for delayed onset of puimonary edema is

recommended.

Spill/Leak: Notify safety personncl, provide venulation, and elimnate ail sources of ignition immediately. Cleanup personnet aced

protection against contact with and ishalation of xylene vapor (see sect. 8). Coantain large spills and collect wasie or absord it with an inert
matenal such as sand, carth, or vermiculite. Use nonsparking tools 10 place waste liquid or absorbent inlo closabie containers for disposai.
Keep waste out of sewers, watersheds, and waterways.

Waste Disposai: Contact your supplier or a licensed conmactor for detailed recommendations. Follow Federal, state, and local
regulations.

OSHA Designations

Atr Contagunant (29 CFR 1910.1000 Subpart Z)

EPA Designations (40 CFR 302.3)

RCRA Hazardous Waste, No. U239
CERCLA Hazardous Substance, Reportabie Quantity: 1000 1bs (454 kg), per the Clean Water Act (CWA), section 311 (b) (9)

SECTION 8. SPECIAL: PROTECTION:INFORMATION:

Goggles: Always wear protecuve eyeglasses or chemical safety goggles. Where splashing is possible, wear a full face shieid as a
suppiementary protective measure. Follow OSHA eye- and face-protecuon regulations (29 CFR 1910.133). Respirator: Use a NIOSH-
approved respirator per the NOSH Pocket Guide 10 Chemicai Hazards for the maximum-use concentrations and/or the exposure Limits
cited in section 2. Follow OSHA respirator regulations (29 CFR 1910.134). For emergency or noaroutne use (leaks or cieaning reactor
vessels and storage tanks), wear an SCBA with a full facepiece operated in the pressure-demand or positive-pressure mode. Warning: Air-
pun{ying respiralors wtll not protect workers in oxygen-~deficient atmospheres. Other: Wear impervious gioves, boats, aprons, gauntets,
etc., s required by the specufics of the work operation (o prevent prolonged or repeated skin contact with xylene. Ventilation: iastall
and operate generat and local maximum, explosion-proof ventilation systems powerfui enough to maintain airbome levels of xyiene

beiow the OSHA PEL standard cited in section 2. Locat exhaust venulation is preferred because it prevents dispersion of xyleae inio
general work areas by eliminaung 1t at its source. Consuit the latest edition of Genium reference 103 for detalled recommendations.
Safety Stations: Make eyewash stauous, safety/quick-drench showers, and washing facilities available in areas of use and handling.
Contaminated Equipment: Contact lenses pose a special hazard: soft lenses may absorb irritants and ail lenses concenmate them. Do
not wear contact lenses 1o agy work area. Remove contaminated clothing and launder it before weanng it again; clean xylene from shoes
and equipment. Comments: Pracuce good personal hygiene; always wash thorougniy after using this material. Keep 1t off of your
clothing and equipment. Avoid transferring it from your hands 10 your mouth while eaung, drinking, or smoking. Do not eat, drink, or
smoke 10 apy work area. Do not inhale xylene vapor.

= SECTION-9: SPECIAL PRECAUTIONS - AND:COMMENTS::

Storage/Segregation: Store xylene m a cool, dry, weil-ventilated area away from sources of ignition and strong oxidizers. Protect

containers from physical damage.

Special Handling/Storage: Make sure ail engineering systems (production, ransportation) are of maximum expiosion-proof design.
Ground and bond all containers, pipelines, eic., used in shipping, transferring, reacting, producing, and sampling operations.

Transportation Data (49 CFR 172.101-2)
DOT Shipping Name: Xylene DOT Labei: Flammabte Liquid IMO Label: Flammabie Liquid

DOT ID No. UNI3Q7 DOT Hazard Class: Flammable Liquid IMO Class: 3.20r3.3

References: |, 2. 12,73, 84-94, 100, 103.
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Occupational Heaith Guideline for
Coal Tar Pitch Volatiles

INTRODUCTION

This guideline is intended as a source of information for
empioyees, employers, physicians. industrial hygienists,
and other occupational heaith professionals who may
have 2 need for such information. It does not attempt to
present all data; rather, it presents pertinent information
and data in summary form.

SUBSTANCE IDENTIFICATION

Anthracene

* Formula: CiHia

¢ Synonyms: None

* Appearance and odor: Pale green solid with a faint
aromatic odor. .

Phenanthrene

* Formuia: CiHio

¢ Synonyms: None

s Appearance and odor: Colorless solid with a faint
aromatic odor.

Pyrene

¢ Formuia: C,(H.
* Synoanyms: None
¢ Appearance: Bright yellow solid

Carbazole

¢ Formula: CuH.N

¢ Synonyms: None

* Appearance and odor: Colorless solid with a faint
aromatic odor.

Benzo(a)pyrene

* Formulia: C-nHu
* Synonyms: BaP, 3,4-benzopyrene

* Appesrance and odor: Colorless soiid with a faint
aromatic odor.

PERMISSIBLE EXPOSURE LIMIT (PEL)

The current OSHA standard for coali tar pitch volatiies
is 0.2 milligram of coal tar pitch volatiles per cubic
meter of air (mg/m?) averaged over an eight-hour work
shift. NIOSH has recommended that the permissible
exposure limit for coal tar products be reduced to 0.1
mg/m?* (cyclohexane-extractable fraction) averaged
over a work shift of up to 10 hours per day, 40 hours per
week, and that coal tar products be reguiated as occupa-
tional carcinogens. The NIOSH Criteria Document for
Coal Tar Products and NIOSH Criteria Document for
Coke Oven Emissions shouid be consulted for more
detailed information.

HEALTH HAZARD INFORMATION

* Routes of expogure
Coal tar pitch volatiles can affect the body if they are

inhaled or if they come in contact with the eyes or skin.
¢ Effects of overexposure

Repeated exposure to coal tar pitch volatiles has been
associated with an increased risk of developing bronchi-
tis and cancer of the lungs, skin, bladder, and kidneys.
Pregnant women may be especiaily susceptible to expo-
sure effects associated with coal tar pitch volatiles.
Repeated exposure to these materizls may also cause
suniight to have a more severe effect on a person’s skin.
In addition, this type of exposure may cause an allergic
skin rash. ’

* Reporting signs and symptoms

A physician shouid be contacted if anyone develops any
signs or symptoms and suspects that they are caused by
exposure to coal tar pitch volatiles.

* Recommended medical surveillance

The following medical procedures should be made
available 10 each employee who is exposed to coal tar
pitch volatiles at potentiaily hazardous jevels:

These recommendations refiect good industnal hygiene and medica! surveliance practices and their implementation wili
assist In achieving an effective occupational health program. However. they may not be sufficient to achieve comphance
with all requirements of OSHA requiations.

U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES
Public Heaith Service Centers for Disease Controt
Natonat institute for Occupatonal Safety ang Health
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1. Initici Medicai Examination:

—A complete history and physical examination: The
purpose 1s to detect pre-exssting conditions that might
place the exposed employee at increased risk, and to
establish a baseline for future health monitoring. Exami-
nation of the oral cavity, respiratory tract, bladder, and
kidneys should be stressed. The skin should be exam-
ined for evidence of chroaic disorders, for premalignant
and malignant lesions, and evidence of hyperpigmenta-
tion or photosensitivity.

—Urinalysis: Coal tar pitch volatiles are associated
with an excess of kidney and bladder cancer. A urinaly-
sis should be obtained to include at a minimum specific
gravity, albumin, giucose, and a microscopic on centri-
fuged sediment, as well as a test for red blood cells.

—Urinary cytology: Coal tar pitch volatiles are asso-
ciated with an excess of kidney and bladder cancer.
Employees having 5 or more years of exposure or who
are 45 years of age or oider should have a urinary
cytology examination.

—Sputum cytology: Coal tar pitch volatiles are asso-
ciated with an excess of lung cancer. Employees having
10 or more years of exposure or who are 45 years of age
or older should have & sputum cytology examination.

—14™ x 17" chest roentgenogram: Coal tar pitch
volatiles are associated with an excess of lung cancer.
Surveillance of the lungs is indicated.

—FVC and FEV (1 sec): Coal tar pitch volatiles are
reported 10 cause an excess of bronchitis. Periodic
surveillance is indicated.

—A compiete blood count: Due to the possibility of
benzene exposure associated with coal tar pitch vola-
tiles, a complete blood count is considered necessary to
search for leukemia and aplastic anemis.

—Skin disease: Coal tar pitch volatiles are defatting
sgents and can cause dermatitis on prolonged exposure.
Persons with pre-existing skin disorders may be more
susceptible to the effects of these agents.

2. Periodic Medical Examination: The aforementioned
medical examinations should be repeated on an annual
basis, and semi-annually for empioyees 45 years of age
or older or with 10 or more years’' exposure to coal tar
pitch volatiles.

* Summary of toxicology

Coal tar pitch volatiles (CTPV) are products of the
destructive distillation of bituminous coal and contain
polynuclear aromatic hydrocarbons (PNA's). These
hydrocarbons sublime readily, thereby increasing the
amounts of carcinogenic compounds in working areas.
Epidemiologic evidence suggests that workers intimate-
ly exposed to the products of combustion or distillation
of bituminous coal are at increased risk of cancer at
many sites. These include cancer of the respiratory
tract, kidney, bladder, and skin. In a study of coke oven
workers, the level of exposure to CTPV and the length
of time exposed were related to the development of
cancer. Coke oven workers with the highest risk of
cancer were those employed exclusively at topside jobs
for 5 or more years, for whom the increased risk of
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dying from iung cancer was 10-foid; all coke oven
workers had a 7-¥z-fold increase in risk of dying from
kidney cancer. Although the causative agent or agents
of the cancer in coke oven workers is unidentified, it is
suspected that several PNA's in the CTPV generated
during the coking process are involved. Certain indus-
trial populations exposed to coal tar products have a
demonstrated risk of skin cancer. Substances containing
PNA’'s which may produce skin cancer also produce
contact dermatitis; examples are coal tar, pitch, and
cutting oils. Although allergic dermatitis is readily
induced by PNA’'s in guinea pigs, it is only rarely
reported in humans from occupationsl contact with
PNA's; these have resuited largely from the therapeutic
use of coal tar preparations. Components of pitch and
coal tar produce cutaneous photosensitization; skin
eruptions are usuaily limited to areas exposed to the sun
or ultraviolet light. Most of the phototoxic agents will
induce hypermelanosis of the skin; if chronic photoder-
matitis is severe and prolonged, leukoderma may occur.
Some oils containing PNA's have been associated with
changes of follicular and sebaceous glands which com-
monly take the form of acne. There is evidence that
exposures to emissions at coke ovens and gas retorts
may be associated with an increased occurrence of
chronic bronchitis. Coal tar pitch volatiles may be
associated with benzene, an agent suspected of causing
leukemia and known to cause aplastic anemia.

CHEMICAL AND PHYSICAL PROPERTIES

¢ Physical data—Anthracene

1. Molecular weight: 178.2

2. Boiling point (760 mm Hg): 340 C (644 F)

3. Specific gravity (water = 1): 1.24

4. Vapor density (air = 1 at boiling point of anthrs-
cene): 6.15 '

5. Melting point: 217 C (423 F)

6. Vapor pressure at 20 C (68 F): Less than | mm Hg

7. Solubility in water, g/100 g water at 20 C (68 F):

Insoluble

8. Evaporation rate (butyl aceate = 1): Not applica.
ble
¢ Pbysical data—Phenanthrene

1. Molecular weight: 178.2

2. Boiling point (760 mm Hg): 340 C (644 F)

3. Specific gravity (water = 1): 1.18

4. Vapor density (air = 1 at boiling point of phen-
anthrene): 6.15 .

S. Melting point: 100.5 C (213F)

6. Vapor pressure at 20 C (68 F): Less than | mm Hg

7. Solubility in water, g/100 g water at 20 C (68 F):
Insoluble .

8. Evaporation rate (butyl acetate = 1): Not applica-
ble
* Physical data—Pyrene

. Molecuiar weight: 202.3

2. Boiling point (760 mm Hg): Greater than 360 C

(greater than 680 F)
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3. Specific gravity (water = |): 1.28

4. Vapor density (air = 1 at boiling point of pyrene):
6.9

5. Melting point: 150.4 C (303 F)

6. Vapor pressure at 20 C (68 F): Less than | mm Hg

7. Solubility in water, g/100 g water ar 20 C (68 F):
Insoluble

8. Evaporation rate (butyl acetate = |). Not applica-
ble
¢ Physical data—Carbazoie

1. Molecular weight: 167.2

2. Boiling point (760 mm Hg): 35S C (671 F)

3. Specific gravity (water = 1): Greater than |

4. Vapor density (air = | at boiling point of carba-
zole): 5.8

5. Melting point: 246 C (475 F)

6. Vapor pressure at 20 C (68 F): Less than | mm Hg

7. Solubility in water, g/100 g water at 20 C (68 F):
Insoluble

8. Evaporation rate (butyl acetate = 1): Not applica-
ble
* Physical data—Benzo(a)pyrene

1. Molecuiar weight: 252.3

2. Boiling point (760 mm Hg): Greater than 360 C

(greater than 680 F)
3. Spectfic gravity (water = 1): Greater than |
4. Vapor density (air = | at boiling point of

benzo(a)pyrene): 8.7

S. Melting point: 179 C (354 F)

6. Vapor pressure at 20 C (68 F): Less than ] mm Hg

7. Solubility in water, g/100 g water at 20 C (68 F):
Insoluble -

8. Evaporation rate (butyi acetate = 1): Not applica-
ble
* Resactivity

1. Conditions contributing to instability: None haz-
ardous

2. Incompatibilities: Contact with strong oxidizers
may cause fires and explosions.

3. Hazardous decomposition products: None

4. Special precautions: None
¢ Flammability

1. Flash point: Anthracene: 121 C (250 F) (closed
cup); Others: Data not available

2. Autoignition temperature: Anthracene: 540 C
(1004 F); Others: Data not available

3. Flammable limits in air, % by volume: Anthra.
cene: Lower: 0.6; Others: Data not available

4. Extinguishant: Foam, dry chemical, and carbon
dioxide
* Waming properties
Grant states that “coal tar and its various crude frac-
tions appear principally to cause reddening and squa-
mous eczema of the lid margins, with only small ero-
sions of the corneal epithelium and superficial changes
in the stroma, which disappear in a month following
exposure. Chronic exposure of workmen to tar fumes
and dust has been reported to cause conjunctivitis and
discoloration of the cornea in the palpebral fissure,
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either near the limbus or, in extreme cases, across the
whole cornea. Occastonaily, epitheiioma of the hd
margin has been attributed 1o contact with coai war.”

MONITORING AND MEASUREMENT
PROCEDURES

* General

Measurements to determine employee exposure are best
taken so that the average eight-hour exposure is based
on a single eight-hour sampie or on two four-hour
samples. Several short-time intervai samples (up to 30
minutes) may aiso be used to determine the average
exposure level. Air sampies should be taken in the
employee's breathing zone (air that wouid most nearly
represent that inhaled by the employee).

* Method

Coal tar products may be sampied by collection on a
glass fiber filter with subsequent ultrasonic extraction
and weighing. An anaiytical method for coal tar prich
volatiles is in the NJOSH Manual of Analytical Methods.
2nd Ed.. Vol. 1, 1977, available from the Government
Prinung Office. Washington, D.C. 20402 (GPO No.

017-033-00267-3).
RESPIRATORS

¢ Good industrial hygiene practices recommend that
engineering controls be used to reduce environmentai
concentrations to the permissible exposure level. How-
ever, there are some exceptions where respirators may
be used to control exposure. Respirators may be used
when engineering and work practice controls are not
technically feasible, when such controis are in the
process of being installed, or when they fail and need to
be supplemented. Respirators may also be used for
operations which require eatry into tanks or closed
vessels, and in emergency situations. If the use of
respirators is necessary, the only respirators permitted
are those that have been approved by the Mine Safety
and Heaith Administration (formerly Mining Enforce-
ment and Safety Administration) or by the National
Institute for Occupational Safety and Health.

» In addition to respirator selection, a complete respira-
tory protection program should be instituted which
includes regular training, maintenance, inspection,
cleaning, and evaluation.

PERSONAL PROTECTIVE EQUIPMENT

» Employees should be provided with and required to
use impervious clothing, gloves. face shields (eight-inch
minimum), and other appropriate protective clothing
necessary to prevent skin contact with condensed coal
tar pitch volatiles, where skin contact may occur.
* If employees’ clothing may have become contaminat-
ed with coal tar pitch volatiles, employees should
change into uncontaminated clothing before leaving the
work premises. »

¢ Clothing contaminated with coal tar pitch volatiles
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should be piaced in closed containers for storage unul it

can be discarded or unul provision is made for the
removal of coal tar pitch volatiles from the clothing. If
the clothing 1s to be laundered or otherwise cleaned to
remove the coal tar puch voiatiles, the person perform-
ing the operation should be informed of coal tar pitch
volatiles's hazardous properties.

* Employees should be provided with and required to
use splash-proof safety goggles where condensed coal
tar prich voiatiles may contact the eyes.

SANITATION

* Workers subject to skin contact with coal tar pitch
volatiles should wash with sosp or mild detergent and
water any areas of the body which may have contacted
coal tar pitch volatiles at the end of each work day.
* Employees who handle coal tar pitch volatiles should
wash their hands thoroughly with soap or mild deter-
gent and water before eating, smoking, or using toilet

fac:lities.

* Areas in which exposure to coal tar pitch volatiles
may occur should be identified by signs or other
appropnate means. and access to these areas should be

limited to authorized persons.

COMMON OPERATIONS AND CONTROLS

The following list includes some common operations in
which exposure to coal tar pitch volatiles may occur
and control methods which may be effective in each

case:

Operation

Liberation from
extraction and
packaging from coal tar
fraction of coking

Use as a binding agent
in manufacture of coal
briquettes used for fuel;
use as a dielectric in the
manufacture of battery
electrodes, electric-arc
furnace electrodes, and
electrodes for alumina
reduction

Use in manutacture of
roofing felts and papers
and roofting
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Controis

Process enciosure;
local exhaust
ventilation; general
dilution ventilation:
personal protective
equipment

Process enclosure;
local exhaust
ventilation; generat
dilution ventilation:
personal protective
equipment

Process enclosure;
local exhaust
ventilation; generai
dilution ventitation:
personal protective
equipment

Controls

Process enclosure;
local exhaust
ventilation; general
dilution ventilation;
personal protective
equipment

Operation

Use for protective
coatings for pipes for
underground conduits
and drainage; use as a
coating on concrete as
waterproofing and
corrosion-resistant
maternial; use in road
paving and sealing

Use in manufacture and Process enciosure;

repair of refractory local exhaust

brick; use in production ventilation; general
of foundry cores; use in dilution ventilation;
manufacture of carbon personal protective
ceramic items equipment

EMERGENCY FIRST AID PROCEDURES

In the event of an emergency, institute first aid proce-
dures and send for first aid or medical assistance.
* Eye Exposure

If condensed coal tar pitch voiatiles get into the eyes,
wash eyes immediately with large amounts of water,
lifting the lower and upper lids occasionally. If irritation
is present after washing, get medical attention. Contact
lenses should not be worn when working with these
chemicals.

¢ Skin Exposure

If condensed coai tar pitch volatiles get on the skin,
wash the contaminated skin using soap or mild deter-
gent and water. Be sure to wash the hands before eating
or smoking and to wash thoroughly at the close of
work.

¢ Breathing

If a person breathes in large amounts of coal tar pitch
volatiles, move the exposed person to fresh air at once.
If breathing has stopped, perform artificial respiration. .
Keep the affected person warm and at rest. Get medical
attention as soon as possible.

* Rescue
Move the affected person from the hazardous exposure.

If the exposed perscn has been overcome, notify some-
one else and put into effect the established emergency
rescue procedures. Do not become a casusity. Under-
stand the facility’s emergency rescue procedures and
know the locations of rescue equipment before the need

anses.

SPILL AND DISPOSAL PROCEDURES

* Persons not wearing protective equipment and cloth-
ing should be restricted from areas of releases until

cleanup has been completed.
* If coal tar pitch volatiles are released in hazardous

concentrations, the following steps shouid be taken:
1. Ventilate ares of spill.
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2. Collect reieased matenai in the most convenient and
safe manner for reclamation or for disposal in sealed
containers in a secured sanitary landfill,

* Waste disposal method:

Coal tar piuch volaules may be disposed of in sealed
containers in a secured sanitary iandfill.
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RESPIRATORY PROTECTION FOR COAL TAR PITCH VOLATILES

Condition

Minimum Respiratory Protection®
Required Above 0.2 mg/m°®

Particulate and Vapor
Concentraton

2 mg/m> or less

A chemical cartndge respirator with an organic vapor cartndge(s) and with a
fume or high-etficiency filter.

Any supptied-air respirator.
Any seif-contained breathing apparatus.

10 mg/m?* or less

A chemical cartridge respirator with a full facepiece and an organic vapor
cartndge(s) and with a fume or high-efficiency filter.

A gas mask with a chin-style or a front- or back-mounted organic vapor canister
ana with a full facepiece and a fume or high-efficiency filter.

Any supplied-air respirator with a full facepiece. heimat, or hood.

Any seif-contained breathing apparatus with a full facepiece.

200 mg/m? or less

A Type C supptied-air respirator operated in pressure-demand or other positive
pressure or continuous-flow mode.

A powered air-purifying respirator with an organic vapor cartridge and a high-
efficiency particulate filter.

400 mg/m? or less

A Type C supplied-air respirator with a full facepiece operated in pressure-
demand or other positive pressure mode or with a full facepiece, heimet, or hood
operated in continuous-flow mode.

Greater than 400 mg/m? or
entry and escape from
unknown concentrations

Self-contained breathing apparatus with a full facepiece operated in pressure-
demand or other positive pressure mode.

A combination respirator which includes a Type C supplied-air respirator with a
full facepiece operated in pressure-demand or other pasitive pressure or continu-
ous-flow mode and an auxiliary self-contained breathing apparatus operated in
pressure-demand or other positive pressure mode.

Fire Fighting

Self-contained breathing apparatus with a full facepiece operated in pressure-
demand or other positive pressure mode.

Escape

Any gas mask providing protection against organic vapors and particulates,
including pesticide respirators which meet the requirements of this class.

Any escape self-contained breathing apparatus.

*Only NIOSH-approved or MSHA-approved equipment shouid be used.



Occupational Heaith Guideline for
Naphtha (Coal Tar)

INTRODUCTION

This guideline 1s intended as a source of informauon for
employees. empioyers, physicians. industrai hygienists.
and other occupational heaith professionals who may
have a need for such informauon. It does not attempt to
present all data: rather, it presents pertinent information
and data in summary form.

SUBSTANCE IDENTIFICATION

* Formuia: C;Hs— C.H, (approximately)

» Synonyms: Naphtha. 49 degrees Be-coal tar type;
crude soivent coal tar naphtha: high-solvent coal tar
naphtha

¢ Appesrance and odor: Reddish-brown, mobile liquid
with an aromatic odor.

PERMISSIBLE EXPOSURE LIMIT (PEL)

The current OSHA standard for coal tar naphtha is 100
parts of coal tar naphtha per million parts of air (ppm)
averaged over an eight-hour work shift. This may aiso
be expressed as 400 milligrams of coal tar naphtha per
cubic meter of air (mg/m?3).

HEALTH HAZARD INFORMATION

+ Routes of exposure

Coal tar naphtha can affect the body if it is inhaled,
comes in contact with the eyes or skin, or is swallowed.
¢ Effects of overexposure

1. Short-term Exposure: Overexposure to coal tar naph-
tha can cause lightheadedness, drowsiness. and uncon-
sciousness. It also may cause mild irritation of the eyes,
nose, and skin.

2. Long-term Exposure: Prolonged overexposure to coal
tar naphtha may cause irritation of the skin.

3. Reporting Signs and Symptoms: A physician shouid be
contacted if anyone develops any signs or symptoms
and suspects that they are caused by exposure 10 coal

tar naphtha.

e Recommended medical surveiliance

The following medical procedures shouid be made
available to esch employee who is exposed to coal tar
naphtha at potentially hazardous levels:

1. Initial Medical Screeming: Empioyees should be
screened for history of certan medical conditions
(listed below) which might place the employee at
increased risk from coal tar naphtha exposure.

—Skin disease: Coal tar naphtha is a defatting agent
and can cause dermatitis on prolonged exposure. Pes-
sons with pre-existing_skin disorders may be more
suscepuble to the effects of this agent.

—Liver disease: Although coal tar naphtha is not
known as a liver toxin in humans. the importance of this
organ in the biotransformauon and detoxification of
foreign substances should be considered before expos-
ing persons with impaired liver function.

—Kidney disease: Although coal tar naphtha is not
kaown as a kidney toxin in humans, the importance of
this organ in the elimination of toxic substances justifies
special consideration in those with impsired renal func-
tion.

—Chronic respiratory disesse: In persons with im-
paired pulmonary function, especially those with ob-
structive airway disesses. the bresthing of coal tar
naphtha might cause exacerbation of symptoms due 1o
its irritant properties.

2. Periodic Medical Examination: Any employee devei-
oping the above-listed conditions shouid be referred for
further medical examination.

¢ Summary of toxicology

Coal tar naphtha vapor is narcotic. Rats survived
continuous exposure at 3200 ppm for two months: at
1800 ppm some animais showed damage to the liver and
kidneys; above 1000 ppm there was evidence of narcot-
ic action. Rats exposed at 567 ppm and 312 ppm for 18
to 20 hours a day for 7 days had some reduction in
blood leukocytes, possibly the resuit of the presence of
benzene. There are few if any well documented reports
of industrial injury resuiting from the inhalation of

These recommendations reflect good industrial hygiene and medical surveiiance practices and their impiementation wiil

assist in achieving an etfective occupational heaith program. Howsver, they may not

be suiticient to achieve comptance

with all requirements of OSHA reguiations.

U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES
Pubhc Heaith Service Centers for Dissase Contro!
Nationat insttute for Occupatonal Ssfety ana Heatn
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naphtha. However. exposure to high concentrauons
might be expected 10 cause iightheadedness. drowsi-
ness. and possibly irritation of the eyes. nose. and throat.
Repeated or proionged contact with the liquid may
result 1n drying and cracking skin due to defatting
acuon. Coal tar (naphtha) is a non-uniform mixture of
aromauc hydrocarbons and may contain benzene.

CHEMICAL AND PHYSICAL PROPERTIES

* Physical data

I. Molecuiar weight: 110 (approximately)

2. Boiling point (760 mm Hg): 110 t0 190 C (230 10
3P

3. Specific gravity (water = ): 0.97

4. Vapor density (air = | at boiling point of coal tar

naphtha): 3 (approximateiy)

5. Melting point: Data not available

6. Vapor pressure at 20 C (68 F): Less than 5§ mm Hg

7. Solubility in water, g/100 g water at 20 C (68 F):
Insoluble .

8. Evaporauon rate (butyi acetate = 1): Greater than

!
* Rescurity

1. Conditions contributing to instability: Heat

2. Incompatibilities: Contact with strong oxidizing
agents may cause fires and explosions.

3. Hazardous decomposition products: Toxic gases
and vapors (such as carbon monoxide) may be released
in a fire involving coal tar naphtha.

4. Special precautions: Coal tar naphtha will attack
some forms of plasucs, rubber, and coarings,
¢ Flammsbility

1. Flash point: 38 to 43 C (100 to 109 F) (closed cup)

2. Autoignition temperature: 482 t0 510 C (900 to 950
F)

3. Flammable limits in air. % by volume: Da:a not
available

4. Extingwishant: Dry chemical. foam, carbon diox-
ide :
¢ Warning properties

1. Odor Threshold: Since the odor thresholds of the
main constituents of coal tar naphtha are below their
permissible exposure limits. the odor threshoid of coai
tar naphtha is assumed to be below the permussible
exposure limit.

2. Eye Irritation Levei: According to Grant. Gafafer
states that the naphthas cause conjunctival irritation.
Two of the main constituents of coal tar naphtha,
xylene and toluene. cause noticeable eye irritation ar
concentrations of 200 and 300 ppm, respectively.

3. Evaluation of Warning Properties: Since the odor
threshold of the main constituents of coal tar naphtha
are well below their permissible exposure iimits, coal tar
naphtha is treated as a matenal with adequate warning
properties.

2 Naphtha (Coal Tar)

MONITORING AND MEASUREMENT
PROCEDURES

* Generai

Messurements 10 determine empioyee exposure are best
taken so that the average eight-hour exposure is based
on a single eight-hour sampie or on two four-hour
sampies. Several short-ime intervai sampies (up to 30
minutes) may aiso be used to determine the average
exposure level. Air samples shouid be taken in the
employee’s breathing zone (air that would most neariy
represent that inhaled by the empioyee).

¢ Method

Sampling and anaiyses may be performed by collection
of coal tar naphtha vapors using an adsorption tube
with subsequent desorpuon with carbon disulfide and
gas chromatographic analysis. Also, detector 1ubes cer-
tified by NIOSH under 42 CFR Part 84 or other direct-
reading devices calibrated to measure coal tar naphtha
may be used. An analytical method for coal tar naphtha
is in the NJOSH Manual of Analyticai Methods. 2nd Ed..
Vol. 3. 1977, available from the Government Printuing
Office. Washingion. D.C. 20402 (GPO No. 017-033-
00261-4).

026).

RESPIRATORS

* Good industrial hygiene practices recommend that
engineening controls be used to reduce eavironmental
concentrations to the permissible exposure level. How-
ever, there are some exceptions where respirators may
be used to control exposure. Respirators may be used
when engineering and work practice controis are not
technically feasibie, when such controls are in the
process of being installed, or when they fail and need to
be supplemented. Respirators may also be used for
operations which require entry into tanks or closed
vesseis, and in emergency situations. If the use of
respirators is necessary, the only respirators permirted
are those that have been approved by the Mine Safety
and Heaith Administration (formeriy Mining Enforce-
ment and Safety Administration) or by the National
Institute for Occupational Safety and Heaith.

* In addition to respirator selection, a compiete respira-
tory protection program should be instituted which
includes regular training, maintenance, inspection,
cleaning, and evaluation.

PERSONAL PROTECTIVE EQUIPMENT

* Empioyees should be provided with and required to
use impervious clothing, gloves, face shields (eight-inch
minimum), and other appropriate protective clothing
necessary {0 prevent repeated or prolonged skin contact

with liquid coal tar naphtha.
¢ Clothing wet with liquid coal tar naphtha shouid be

placed in ciosed containers for storage until it can be
discarded or until provision is made for the removai of
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coal tar naphtha from the clothing. If the ciothing 1s to
be laundered or otherwise cleaned to remove the coal
tar naphtha. the person performing the operation shouid
be informed of coai tar naphtha's hazardous properties.
¢ Non-impervious clothing which becomes wet with
liquid coal tar naphtha shouid be removed promptiy
and not reworn until the coal tar naphtha is removed
from the clothing.

* Empioyees shouid be provided with and required to
use spiash-proof safety goggies where liquid coal tar
naphtha may contact the eyes.

SANITATION

¢ Skin that becomes wet with liquid coal tar naphtha
shouid be promptly washed or showered with soap or
mild detergent and water to remove any coal tar
naphtha.

COMMON OPERATIONS AND CONTROLS

The following list includes some common operations in
which exposure to coal tar naphtha may occur and
control methods which may be effective in each case:

Controis

Process enclosure;
generai dilution
ventilation: personal
protective equipment

Operation

Use in preparation of
coail-tar paints

General difution
ventilation; personal
protective equipment

Use in preparation of
coumarone and indene

Process enclosure;
general dilution
ventilation; focatl

Use as a solvent in
rubber industry in
manufacture of water-
proot cloth, shoe exhaust ventilation;
adhesives. and rubber personal protective
tires equipment

General dilution
ventifation; focal
exhaust ventilation;
personal protective
equipment

Use as a solvent,
diluent, or thinner in
paint, varnish, and
lacquer ndustnes

General dilution
ventilation; local
exhaust ventilation;
personai protectve
equipment

Use in formuiations of
nitrocellulose and
ethyicellulose
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Controis

Generat dilution
ventilation; local
exhaust ventlation:
personal protective
equipment

Operation

Use as a solvent for
polymerzed styrol.
short-oil phenolic
varnishes, urea, resins,
maiamine, and other
synthetic resins: use as
a solvent for pesticides
as DOT and
Gammexane

EMERGENCY FIRST AID PROCEDURES

In the event of an emergency, institute first aid proce-
dures and send for first aid or medical assistance.
¢ Eye Exposure

If coal tar naphtha gets into the eyes, wash eyes
immediately with large amounts of water, lifting the
lower and upper lids occasionally. If irritation persists
after washing, get medical attention. Contact lenses
should not be worn when working with this chemical.
» Skin Exposure

If coal tar naphtha gets on the skin, promptly wash the
contaminated skin using soap or miid detergent. If coal
tar naphtha soaks through the clothing, remove the
clothing immediately and wash the skin using sosp or
mild detergent. If irritation persists after washing, get
medical attention.

* Breathing

If a person bresthes in large amounts of coal tar
naphtha, move the exposed person to fresh air at once.
If breathing has stopped, perform artificial respiration.
Keep the affected person warm and at rest. Get medical
sttention as soon as possible.

¢ Swallowing

If coal tar naphtha has been swallowed. do not induce
vomiting. Get medical attention immediately.

* Rescue

Move the affected person from the hazardous exposure.
If the exposed person has been overcome. notify some-
one eise and put mto effect the established emergency
rescue procedures. Do not become 2 casualty. Under-
stand the facility’s emergency rescue procedures and
know the locations of rescue equipment before the need

SPILL, LEAK, AND DISPOSAL
PROCEDURES

 Persons not wearing protective equipment and cloth-
ing should be restricted from areas of spilis or lesks unul
cleanup has been compieted.

¢ If coal tar naphtha is spiiled or leaked. the following
steps should be taken:

1. Remove all ignition sources.

2. Ventilate area of spill or leak.

3. For smail quantities. absorb on paper toweis. Evapo-
rate in a safe place (such as a fume hood). Allow
sufficient time for evaporating vapors to completely
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clear the hood ductwork. Burn the paper 1n a suitabie
location away from combusuble matenals. Large quan-
liles can be collected and atomizea in 2 suitable com-
bustion chamber. Coal tar naphtha should not be ai-
lowed to enter a confined space. such as a sewer,
because of the possibility of an expiosion.

* Waste disposai methods:

Coal tar naphtha may be disposed of:

1. By absorbing it 1n vermicuiste, dry sand. earth or a
similar matenal and disposing 1n a secured sanitary
landfill.

2. By atomizing in a suitable combustion chamber.

4 Napntha (Coal Tar)

REFERENCES

* Amencan Conference of Governmental Industnal
Hygienusts: **Naphtha (Coal Tar)."” Documentation of the
Threshoid Limu Values for Substances in Workroom Air
(3rd ed.. 2nd printing), Cincinnati, 1974,
* Amenican Industnial Hygiene Association: “Ben-
zene.” Hygiemic Guide Series, Detroit, Michigan, 1970.
* Amenican Industnial Hygiene Association: “Ethyl
Benzene.” Hygienmic Guide Series, Detron, Michigan,
1969.
¢ American Indusinal Hygiene Association: “Petro-
leum Naphtha.” Hygiemic Guide Series, Detroit, Michi-
gan, 1963.
e Amencan I[ndustrial Hygiene Associstion: *“To-
luene.” Hygienic Guide Series, Detroit, Michigan, 1964.
* Amenican industnial Hygiene Association: “Xylene,”
Hygienic Guide Series, Detroit, Michigan, 1971.
* Browning, E.: Taxicity and Metwbolism of Industrnai
Solvents, Elsevier, New York, 196S.
* Grant, W. M.: Taxicology of the Eye (2nd ed.), C. C.
Thomas, Springfield. Illinois, 1974.
* Sax. N. L.: Dangerous Propernies of Industrial Materrals
(3rd ed.), Van Nostrand Reinhold, New York, 1968.

September 1978



RESPIRATORY PROTECTION FOR NAPHTHA (COAL TAR)

Candition

Minimum Respiratory Protection®
Required Above 100 ppm

Vapor Concentration

1000 ppm or less

A chemical cartndge respirator with a full facepiece and an organic vapor
canndge(s).

5000 ppm or less

A gas mask with a chin-style or a front- or back-mounted organic vapor canister.
Any supplied-air respirator with a full facepiece, heimet, or hood.

Any seif-contained breathing apparatus with a full facepiece.

10,000 ppm or less

A Type C supplied-air respirator with a full facepiece operated in pressure-
demand or other positive pressure mode or with a full facepiece, heimet, or hood
operated in continuous-flow mode.

Greater than 10,000 ppm or
entry and escape from
unknown concentrations

Self-contained breathing apparatus with a full facepiece operated in pressure-
demand or other positive pressure mode.

A combination respirator which inciudes a Type C supplied-air respirator with a
full facepiece operated in pressure-demand of other positive pressure or continu-
ous-flow mode and an auxiliary self-contained breathing apparatus operated in
pressure-demand or other positive pressure mode.

Fire Fighting Seif-contained breathing apparatus with a full facepiece operated in pressure-
demand or other positive pressure mode.
Escape Any gas mask providing protection against organic vapors.

Any escape seif-contained breathing apparatus.

*Only NIOSH-approved or MSHA-approved equipment should be used.



I\;Iaterial Safety Data Sheet No. 351 |
rom Genium's Reference Collection
Genium Publishing Corporation ‘ ‘@ip (Sllm MONOMER

1145 Catalyn Street Issued: August 1979

Schemct:i((;);.sl;;"rl’ -8853.‘;1836 UsA aemum pususina corr. | Revised: November 1988

Material Name: STYRENE MONOMER 3>
Description (Origin/Uses): Used widely in making polystyrene plastics, protective coatings, styrenated polyesters, 00
copolymer resins, and as a chemical intermediate. Styrene-butadiene rubber (SBR) is the most extensively used type
of synthetic rubber, NFPA
Other Designations: Phenyl Ethylene; Vinyl Benzene; Cinnamene; Ethylenylbenzene; HHMI'g R 1
Styrot; CH,CH=CH,; CAS No. 0100-42-5 F 3 I 3
Manufacturer: Contact your supplier or distributor. Consult the latest edition of the Chemicalweek g‘m.z S 2
Buyers’ Guide (Genium ref. 73) for a list of suppliers. *Secsect.§ K O
‘SECTION 2. INGREDIENTS AND HAZARDS. , EXPOSURE  LIMITS
Styrene, CAS No. 0100-42-5 Ca 100 OSHA PELs
8-Hr TWA: 50 ppm, 215 mg/m’
15-Min STEL: 100 ppm, 425 mg/m?
ACGIH TLVs (Skin®), 1988-89
TLV-TWA: 50 ppm, 215 mg/m®
TLV-STEL: 100 ppm, 425 mg/m’
*This material can be absorbed through intact skin, which contributes to
overall exposure. T“'F“Y Data** .
**See NIOSH, RTECS (WL3675000), for additional data with references to Human, [nhalation, LC, : 10000 ppm (30 Mins)
reproductive, mutagenic, tumorigenic, and irritative effects. Human, Inhalation, TC,,: 600 ppm
‘SECTION: 3:: PHYSICA
Boiling Polnt: 293°F (145°C) Molecular Weight: 104 Gmms!Mole
Melting Point: -23.08°F (-30.6"C) Solubllity in Water (%): Slight
Vapor Density (Alr = 1): 3.6 Specific Gravity (H,O = 1): 0.9059 at 68°F (20°C)

Vapor Pressure: 4.3 Torrs 22 59°F (15°C) and 10 Torrs at 87.44°F (30.8°C) % Volatile by Volume: Ca 100
Evaporation Rate (n-Butyiacetate = 1): 0.5

Appesrance and Odor: A colorless-to-yellow, oily liquid; sweet, pleasant aromatic odor at low conceatrations and unpleasant odor at high
concentrations. The odor recognition threshold (100% of test panel, unfatigued) is 0.15 ppm in air.
'SECTION:4:: FIRE :AND EXPLOSION DAT,;

Flash Point and Method: 88°F (31°C) CC | Autoignition Temperature: 914°F (490°C) | LEL: 1.i% wv | UEL 6.1% wiv

Extinguishing Media: Use foam, dry chemical, or carbon dioxide. Use water spray to cool fire-cxposed containers, to disperse the styrene
vapor.andlopmtectpenonnelwboueanemptingtosmputymelcak.lnd:ecaseofhrgeﬁm the fire-fighting should be done from a
distance or from a remote, explosion-proof position. Unusual Fire or Explosion Hazards: Styrene vapor is heavier than air and may travel
a considerable distance to & low-lying source of ignition and flash back to its origin. Violent polymerization inside heated containers of
styrene can occur at elevated temperatures; explosive rupturing of these containers is possible. Styrene vapor is uninhibited and can form
polymers that will block the vents or flame arresters of storage tankx. Speciai Fire-fighting Procedures: Wear a self-contained breathing

apparatus (SCBA) with a full facepiece operated in the pressure-demand or positive-pressure mode.
'SECTION 5. REACTIVITY. DA

Stability/Polymerization: S is stable in closed containers during routine operations. Hazardous polymerization can occur .lf the
inhibitor fails or if the styrene monomer is exposed to excessive hea, light, or catalytic materials such as peroxides and strong ncx_ds. .
Chemical Incompatibilitles: Styrene reacts dangerously with oxidizing materials such as chlorosuifonic acid, oleum, and sulfuric acid.
Additionally, it can self-polymerize if the inhibitor becomes depleted, is removed, or is otherwise rendered ineffective. Conditions to
Avold: Avoid any exposure 1o sources of ignition and to incompatible chemicals, especially catalytic materials that can initiate or promote
hazardous polymerization. Hazardous Products of Decomposition: Toxic gases such as carbon monoxide are formed by the thermal-

oxidative decomposition of styrene
'SECTION 6. HEALTH

Carcinogenicity: Styrene is not i a carcinogen by the NTP, IARC, or OSHA. Some studies indicate that styrene may be mutagenic
and teratogenic. Summary of Risks: Workers exposed to styrene vapor at 200 to 700 ppm experienced drowsiness, nausea, headache,
fatigue, dizziness, and possibly a metallic taste in their mouths. Exposures above 800 ppm are immediately irritating to the eyes, nose, and
the respiratory system. Repeated or prolonged skin contact with liquid styrene can cause defatting, dermatitis, and irritation, Excessive
exposure through inhalation can cause narcotic effects and even death. A death has been reported from a 30-minute exposure at 10000 ppm.
“Styrene sickness” has been described with symptoms of nausea, vomiting, and an intoxicated sensation. Medical Conditions Aggravated
by Long-Term Exposure: None reported. Target Organs: Skin, cyes, respiratory system, and the central nervous sytem (CNS). Prlmary
Entry: Inhalation, skin contact and absorption. Acute Effects: Skin and cye irritation; depression of the CNS symptomized by drowsiness,

Copyright © 1968 by Genines Peblisiving Corparation
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'SECTION 6. HEALTH HAZARD INFORMATION; cont.. -~ =
unsteady gait, weakness, and loss of coordination. Chronic Effects: None reported. FIRST AID: Eyes. Immediately flush eyes, including
under the eyelids, gently but thoroughly with flooding amounts of running water for at least 15 minutes. Skin. Rinse the affected area

with flooding amounts of water and then wash it with soap and water. If large skin areas are involved, continue to carefully monitor the
exposed person for signs of developing depression of the CNS, because liquid styrene can penetrate intact skin rapidly by absorption.
Inhalation. Remove the exposed person to fresh air; restore end/or support his or her breathing as needed. Have qualified medical personnel
administer oxygen as required. Ingestion. Uclikely. Should this type of exposure occur, slowly give the exposed person 4 to 8 glasses of
milk or water to dilute the material, but do not induce vomiting. Never give anything by mouth o someone who is unconscious or convuls-
ing. Get medical help (in plant, paramedic, community) for all exposures. Seek prompt medical assistance for further treatment, observa-
tion, and support after first aid. Note to Physician: Treat CNS effects symptomatically. Styrene is excreted as hippuric acid; urine levels of
this metabolite can be useful in determining the level of exposure to the styrene.

SECTION 7. SPILL, LEAK, AND DISPOSAL PROCEDURES: . .. . . ooooooo

Spil/Lesk: Notify safety personnel, evacuate unnecessary personnel, climinate all sources of ignition immediately, and provide adequal
ventilation. Cleanup personnel need protection against skin or eye contact with this liquid as well as inhalation of its vapor (see sect. 8).
Contain large spills and collect waste or absorb it with an inert material such as sand, carth, or vermiculite. Use nonsparking tools to

place waste liquid or absorbent into closable containers for disposal. Keep waste out of sewers, watersheds, and waterways. Waste

Disposal: Dispose of contaminated styrene promptly; do not store contaminated liquid styrene for any length of time. Reclamation of spilled
liquid styrene is not recommended; its reactivity and the possibility of contaminant-induced polymerization make reclamation unattractive.
Contact your supplier or a licensed contractor for detailed recommendations. Follow Federal, state, and local regulations.

OSHA Designations

Listed as an Air Contaminant (29 CFR 1910.1000 Subpart Z).

‘EPA Deslﬂ:adons (40 CFR 3024)
CERCLA Hazardous Substance, Reportable Quantity: 1000 1bs (454 kg), per the Clean Water Act (CWA), § 311 (b) (4).

| Goggles: Always wear protective eyeglasses or chemical safety goggies. Where splashing is possible, wear a full face shicld. Follow

SECTION 8. SPECIAL PROTECTION INFORMATION

OSHA eye- and face-protection regulations (29 CFR 1910.133). Respirator: Use 2 NIOSH-approved respirator per Genium reference 88
for the maximum-use concentrations and/or the exposure limits cited in section 2. Foliow OSHA respirator regulations (29 CFR 1910.134).
For emergency or nonroutine operations (spills or cleaning reactor vessels and storage tanks), wear an SCBA. Warning: Air-purifying
respirators will not protect workers in oxygen-deficicnt atmospheres. Other: Wear impervious gloves, boots, aprons, and gauntlets, etc., to
prevent prolonged or repeated skin contact with this material. Ventilation: Install and operate general and local maximum, explosion-proof
ventilation systems powerful enough to maintain airborne levels of this material below the OSHA PEL standard cited in section 2. Local
exhaust ventilation is preferred because it prevents dispersion of the contaminant into the general work area by eliminating it at its source.
Consult the latest edition of Genium reference 103 for detailed recommendations. Safety Stations: Make emergency eyewash stations,
safety/quick-drench showers, and washing facilities available in work areas. Contaminated Equipment: Contact lenses pose a special
hazard; soft lenses may absorb irritants, and all lenses concentrate them. Do not wear contact lenses in any work area. Remove contaminated
clothing and Jaunder it before wearing it again; clean this material from your shoes and equipment. Comments: Practice good personal
hygiene; always wash thoroughly after using this material and before cating, drinking, smoking, using the toilet, or applying cosmetics. Keep
it off your clothing and equipment. Avoid transferring it from your hands to your mouth while eating, drinking, or smoking. Do no¢ cat,
drink, or smoke in any work area. Do not inhale its vapor.

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS

Storage/Segregation: Store styrene in closed containers in a cool, dry, well-ventilated area away from sources of ignition and strong
oxidizers. Keep them out of direct sunlight. Protect containers from physical damage. Outside, isolated, or detached storage is recom-
mended. Special Handling/Storage: Contamination of storage facilitics, especially with polymerization initiators, must not occur. Store
styrene in its original containers and remove from the storage area only the amount that is immediately needed. Control inventory carefully.
Prolonged storage is strongly discouraged, and a first-in, first-out rotation system may be useful for proper stock rotation requircments.
Check the styrene at least weekly to determine the inhibitor and polymer content if the material is being stored for any period of time in
excess of 30 days at 90°F (32°C). Large tanks of styrene should be stored under a nitrogen blanket. Engineering Controis: Make sure all
engineering systems (production, transportation) are of maximum explosion-proof design. Ground and bond all containers and pipelines, etc.,
used in shipping, transferring, reacting, production, and sampling operations to prevent static sparks. Other: Iphibited styrene can polymer-
ize from frictional heat in a running centrifugal pump if the flow of the liquid is stopped.

Transportation Data (49 CFR 172.101-2)

DOT Shipping Name: Styrene Monomer, Inhibited IMO Shipping Name: Styrene Monomer, Inhibited
DOT Hazard Class: Flammable Liquid IMO Label: Flammable Liquid

ID No. UN2055 IMO Hazard Class: 3.3

DOT Label: Flammable Liquid IMDG Packaging Group: II

DOT Packaging Exceptions: 49 CFR 173.118
References: 1,38, 84-94, 100, 116, 117, 120, 122.

Judgments a3 to the suitshility of information herein for purchaser’s purposes are

ecesuarily ‘Pll!_ﬂﬂﬂ’l ru‘wnibility..'mmfom, although reasonabie care has Prepared by PJ Igoe, BS

e o o tormin e U Ce | naustial Hygiene Review: DI Wilson, CIH
as to the accuracy of suitability of such informatioa for application to . . .

purchaser's intended purposes or for consequeaces of its use. ¢ | Medical Review: MJ Hardies, MD
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MSDS # __533
PHENOL (Revision B)

MATERIAL SAFETY DATA SHEET
GENIUM PUBLISHING CORPORATION
1145 CATALYN ST., SCHENECTADY, NY 12303 USA (518) 377-8854 T | lsued:  September, 1980

Revised: September, 1985
From Genium's MSDS Collection, to be used a3 a refereace.

SECTION 1. MATERIAL IDENTIFICATION | 1"

MATERIAL NAME: pHENOL
OTHER DESIGNATIONS: Carbolic Acid, Hydrobenzene, Oxybenzene, Phenic acid, Phenyl Hydrate, Phenyl hydroxide,

Phenylic acid, Phenyl alcohol, CAS #000 108 952, C H.OH 9

MANUFACTURER/SUPPLIER:  avaiiable from many suppliers, including:

Dow Chemicai USA
2020 Dow Center
Midland MI 48640 (517) 636-1000

SECTION 2. INGREDIENTS AND HAZARDS % HAZARD DATA
PHENOL ca 100] 8 hr TNA: 5 ppm,
@-Oﬂ 19 mg/m> (Skin) 5
STEL: 10 ppm, 38 mg/m

* Current OSHA PEL and ACGIH TLV/STEL (1984-85) (Skin) notation indicatey _l40 mg/kg . _J
a potential contribution to overall exposure via absorption through Rat, oral LDLo:
the skin. Mamglkg
NIOSH recommends 2 10 hr. TWA of 20 ng/l3 with a ceiling of 60 nc/l3 Rat, skin LD50:
for any 15 minute period. 669 mg/kg
SECTION 3. PHYSICAL DATA
Boiling Point € 1 atm ............ 359.4°F (131.9°C) Specific Gravity (HZO;I):
Vapor pressure @ 25°C ............ 0.35 Solid: 1.017 @ 25/4°C
Vapor density (Air=1) ............ 3.24 Liquid: 1.0576 @ 41/4°C o o
Solubility in water (% by wt.) ... 8.4 @ 20°C Melting POINT .....ccecesooee 109.4%F (33°C)
(Sol. in all proportion @ temp. >66°C) Volatiles, § by vol € 20°C .. ca 100
................. e ememememmemmtemmammeaameasssssesessceeos - <0.
APPEARANCE § ODOR: White crystalline solid with a charac- | yiporation ;;“!(ggsz'l) 105(:3
teristic sharp medicinal sweet, tangy odor which is de- H Viscosity, C‘ ; """ 9; 12
tecEable above 0,05 ppm, Phenol turns pink or red if it | Molecular weight ....... eeen. 94
contains t. or light, .+
SECTION 4. FIRE AND EXPLOSION DATA : Lower Upper
Flash Point and Method Awoignition Temp. Flammability Limits in Air
175°F (79°%0) c.c. 1319%F (715°0) % by volume 1.5 8.6

EXTINGUISHING MEDIA: Carbon dioxide, dry chemical, or alcohol type foam. Do not use a solid stream of water
since the stream will scatter and spread the fire. Use water spray to cool fire-exposed tanks/containers.
Phenol presents a moderate fire hazard when exposed to heat, flame, or oxidizers. When heated, it remits
toxic fumes and vapors which will form explosive mixtures with air. Solid phenol burns with difficulty,
giving off a heavy smoke.

Firefighters should wear self-contained breathing apparatus and full protective clothing when fighting fires
involving phenol. NOTE: Water containing phenol can cause severe chemical burns.

SECTION 5. REACTIVITY DATA

This material 'is stable at room temperature under normal handling and storage conditions. It does not undergq

hazardous polymerization. Phenol is incompatible with strong oxidizing agents and halogens. Reaction with
calcium hypochlorite is exothermic and produces toxic fumes which may ignite. Hot phenol is corrosive to
many metals, including aluminum, lead, magnesium, and zinc. Reaction with these materials causes phenol to
become discolored. Do not heat phenol above 122°F (90°C).

Thermal decomposition or burning produces oxides of carbon and water.

Copprighi © os Wit Saes, Gt Publishing Corpormsion (;liﬂﬁlllﬂl'"tllllJE:‘ilTV(;
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Revised 9/85

MSDS # _ 355 iscued-3/80  _PMENOL (Rev, B)

SECTION 6. HEALTH HAZARD INFORMATION - TLY 5 oom or 19 mg/m3 (Skin) |
{LE5G. L5 4 general Prowoplasmic polson wnicn stconosmw'ﬁ%m
ino3rytion, vapor inhalation, or ingestion. Vapors of pherol are i{rritating to the eyes, nose, and tnroat.
e ilquid is rapidly absorbed through tue sikin. Cuntact with the skin causes a white wrinkled disceloration
f:llowed by a savere burn or systemic poisoning If not properly removed. Intense burning and pain from skin
1sntact may ve delayed. Absorption of phenoi through skin may cause sudden collapse, or death. Symptoms
devalop rapidiy. When ingested, phenol causes burning of the gastrointestinal tract, and-blotches on the 11psH
and in the mouth. Headache, nausea, dizziness, dyspnea, shock, convulsions, and death may (ollow exposures
0y any route. Chronic exposure to low concentrations of phenol may cause digestive disturbances, nervous
dizorders, skin eruptions, and death due to liver and kidney damge. The TLV is set to prevent systemic
geiscning.

52257 AlD: EYE CONTACT: Immediatery flush eyes, including under eyelids, with copious amounts of running
witer tor at least 30 minutes. GCet mediral attention! (Inplant, community, paramedic ). SKIN CONTACT:
cmediately Tlush skin for at least 30 minutes while removing contaminated clothing and shoes. Get medical

viantion! INHALATION: GRemove victim to fresh air. Restore and/or support breathing as necessary. Keep

._.,-;on warn and quiet. iransport to a medical facility. INGESTION: Cive victim large quantities of milk or

waer a3 quickly as possible. Induce vomiting by touching back of throat with finger. Do not give fluids or
induce vomiting if victim is unconscious or is having convulsions. Contact a physician or Poison Control

MR

SECTION 7. SPILL, LEAK AND DISPOSAL PROCEDURES

Motity satfety personnel of spills or leaks. Remove all sources of heat and ignition. Provide maximum
explosion-proof ventilation. Evacuate all personnel from area, except for those involved in clean-up. Close
the leak immediately, if possible. Absorb small spills on paper, vermiculite or other absorbenmt and place
in 2 closed metal container for disposal. Dike large spills and allow material to cool and solidify. Shovel
solid into steel containers for disposal. Flush spill area thoroughly with water and collect flushings and
wash water for disposal. Do not allow phenol to enter scwer, watersheds, or waterways! Notify proper
authorities including the National Response Center (800-424-8802). Clean-up personnel must wear a self-
¢ontained breathing apparatus and full personal protective clothing and equipment. DISPOSAL: Burn contami-
nated waste in an approved incinerator. Pheno! may be recovered by charcoal absorption, solvent extraction o
steam stripping. A concentration of 1% by weight is required for economical recovery. Phenol is water solublef
and is amenahie ro hinlasical nr chemiral axidarion. Solutions can be chemically oxidized by chlorine.
chlorine dioxide, or other oxidants. Phenol content of watcr supply not to exceed 0.001 mg/L. (DO NOT
flush phenol down drains.) RCRA Hazardous Wastc ? U188 Reportable Spill Quantity ... 1000 1bs.

SECTION 8. SPECIAL PROTECTION INFORMATION

Provide general and local exhaust ventilation (explosion-proof) to meer TLV requirements. When phenol is
heated, vapor inhalation can be a serious hazard without proper precaution. For ecmergency or nonroutine
exposures where the TLV may be excecded, use an appropriate NIOSH-approved full face respirator. Fume. hoods
should naintain a minimm face velociry of 100 1fm. All electrical service in use or storage areas should
have an explosion-proof design. L
DANGER! Avoid any contact with this material. Full protective equipment, including splash goggles, faceshield
impervious gleves, apron, boots, impervious shirt and trousers, hard hat with brim, acid suit and respirator
should be available and worn as appropriate. Remove contaminated clothing immediately and do not reuse until
it has been properly laundered. . :

Eyewash stations and safety showers should be tcadily available in use and handling areas.

Contact lenses pose a special hazard; soft lcnscs may absorb and all lenses concentrate irritants.

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS

Store in cinsed containers in a cool, dry, well-ventilated area away from hcated surfaces, open flame and
ignition sources. Outside or detached storage is preferrcd. Protect containers from physical damage.

Phenol is a very dangerous compound. Do not brcathe vapor or allow liquid to come in contact with the skin.
Wear appropriate protective equipment and remove contaminated clothing immediatcly. Use extreme caug}on when
transporting phenol to prevent leaks. Vent containers before heating and do not heat above 140 F (60°C). Do
not cat or smoke in areas where this material is being used or handled. Do not allow employees who have
diseases of the central nervous system, liver, kidney, or lungs to work in arpa of phenol exposure. Provide
preplacement and periodic medical exams to emplovees working with phenol. Do not allow untrained workers to
handle this material (see also ASTM D2286-Sampling and llandling Phenol).

[CC 6 DU - Class B Poison. LABEL: POISON
DATA SOURCFEIS) CODE (See Glosaarvy 2_12, 15, 19, 23.24, 31 31, 37. 38, 59, 79. R.
: APPROVALS Q{C{ Vecncecn- 1/H5
lulgereme 2 :;- ::'uuuﬂm AL ImA Rerin (o (Urcheser s PurprIes are aeccssaniy Pt . T
resgrem v Yerefnre, althmeg hay the wn of wiiwmenun, -
o Ry ke s s e v v veirre=. | INDUST. HYGIENE/SAPETY st/ //-4s
Ry 43 10 R KUSTL ¥ OF SQIaRbY o] WK DI s (o0 aDPIN oo (0 (T RAVCT + nie wbred (ol perees =
ut 0 oD rue e €8 of iy uae
MEDICAL REVIEW: CQ=%;> Dec 55—
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Material Safety Data Sheet No. 385

from Genium's Reference Collection ETHYL BENZENE

Genium Publishing Corporation (Revision A)

1145 Catalyn Street .
Schenectady, NY 17303-1836 USA Issued: August 1978
(518) 377-8855 aemum pusustina core. | Revised: November 1988

SECTION 1. MATERIAL IDENTIFICATION: ~“ "' Ry 1
Material Name: ETHYL BENZENE 0
Description (Origin/Uses): Used as a solvent and as an intermediate in the production of styrene monomer. Q‘o
Other Designations: Phenylethane; Ethylbenzol; C.H.C H,; CAS No. 0100414 NFPA
Manufacturer: Contact your supplier or distributor. Consult the latest edition of the Chemicalweek HMIS
Buyers’ Guide (Genium ref. 73) for a list of suppliers. g %

Ethyl Benzene, CAS No. 0100-41-4 OSHA PELs
8-Hr TWA: 100 ppm, 435 mg/m’

15- Min STEL: 125 ppm, 545 mg/m’
ACGIH TLVs, 198889
TLV-TWA: 100 ppm, 435 mg/m’

' SECTION 4. FIRE: AND. EXPLOSION: DAT,

TLV-STEL: 125 ppm, 545 mg/m*
Toxicity Data*

*See NIOSH, RTECS (DA0700000), for additional data with references to Human, [nhalation, TC, ,: 100 ppm (8 Hrs)
reproductive, irmitative, and mutagenic effects. Rat, Oral, LD,;: 3500 mg/kg
SECTION 3.:PHYSICAL, .DATA G S
Bolling Point: 277°F (136°C) Molecular Welght: 106 Grams/Mole
Melting Polnt: -139°F (-95°C) Solubility in Water (%): Slight
Vapor Pressure: 7.1 Torrs at 68°F (20°C) Specific Gravity (HO = 1): 0.86258 at 77°F (25°C)

Vapor Density (Air = 1): 3.7
% Volatile by Volume: Ca 100

Appearance and Odor: A clear, colorless, flammable liquid; characteristic aromatic hydrocarbon odor.

Flash Point and Method: 64'F (18°C) CC LAutoignition Temperature: 810°F (432.22°C) l

Extinguishing Medla: Use foam, dry chemical, or carbon dioxide to put out ethyl benzene fires. A water spray may be ineffective in ex-
tinguishing the fire, because it can scatter and spread the buming liquid. Use water spray to cool fire-exposed containers of ethyl benzene, to
disperse ethyl benzene vapor, and to protect personnel attempting to stop an ethyl benzene leak. Unusual Fire or Explosion Hazards: This
liquid can readily form explosive vapor-air mixtures, especially when heated. Ethyl benzene vapor is heavier than air and may travel a con-
siderable distance to a low-lying source of ignition and flash back to its origin. Special Fire-fighting Procedures: Wear a self-contained
breathing apparatus (SCBA) with a full facepiece operated in the pressure-demand or positive-pressure mode. ’

SECTION: 5. :REACTIVITY: DATA . =

Stability/Polymerization: Ethyl benzene is stable in closed containers during routine operations. Hazardous polymerization cannot occur.

- Chemical Incompatibilities: Hazardous chemical reactions can occur between ethyl benzene and strong oxidizing agents, acids, ammonia,
and bases. Conditions to Avoid: Avoid any exposure to sources of ignition such as heat, sparks, open flame, and lighted tobacco products,
etc., and to incompatible chemicals. Use caution when entering confined spaces, particularly low-lying areas where explosive concentrations
of ethyl benzene vapor may be present. Provide good ventilation to such areas to prevent the concentration of this vapor. Hazardous Prod-
ucts of Decomposition: Thermal-oxidative degradation can include toxic gases such as carbon monoxide and/or aromatic hydrocarbon gases.

'SECTION 6. HEALTH HAZARD INFORMATION = - -

Carcinogenicity: Ethyl benzene is not listed as a carcinogen by the NTP, IARC, or OSHA.

Summary of Risks: Ethyl benzene vapor is severely irritating to the cyes and to the mucous membranes of the respiratory system. Sus-
tained inhalation of excessive levels can cause depression of the central nervous system (CNS) characterized by dizziness, headache,
narcosis, and coma. Skin contact with liquid ethyl benzene causes iritation; dermatitis and defatting can also develop. The acute oral toxicity
of ethyl benzene is low; however, ingestion of it presents a serious aspiration hazard. Aspirating even 2 small amount into the lungs can
result in exiensive edema (luags filled with fluid) and hemorrhaging of the lung tissue. No systemic effects are expected at the levels that
produce pronounced, unignorable, disagreeable skin and eye irritation. The TLVs cited in section 2 are sct to prevent this intolerable
irritation, Medical Conditions Aggravated by Long-Term Exposure: None reporied. Target Organs: Skin, eyes, respiratory system, and
CNS. Primary Entry: Inhalation, skin contact Acute Effects: Lrritation of the skin, eyes, and respiralory system. Also, cardiac-rhythm dis-
turbance du¢ to scnsitization: acute bronchitis, bronchospasm, pulmonary and larypgeal edema; euphoria; headache; giddiness; dizziness;
and incoordipation, as well as possible depression; confusion; and coma. Chronic Effects: None reporied. First Aid: Eyes. Immediately

Copyright & 1983 by Genium Publishing Corparation
Any commezcial sae of reproduction without the poblisher's permistion is prohidited




No.385 ETHYL BENZENE 11/88

‘SECTION: 6..HEALTH HAZARD . INF ORMATION;:cont.:. i

SECTION 7. SPILL,_ LEAK, AND DISPOSAL.PROCEDURES . . .

flush eyes, including under the eyelids, gently but thoroughly with flooding amouats of running water for at least 15 minutes. Skin. Rinse
the affected area with pleaty of water, then wash it with soap and water. Inhalation. Remove the exposed person to fresh air; restore and/or
support his or her breathing as needed. Have qualificd medical personnel administer oxygen as required. Ingestion. Unlikely. Should

this type of exposure occur, the aspiration hazard must be considered. Do not induce vomiting unless directed to do so by a physician. To
prevent aspiration by spontancous vomiting, keep the victim's head low (between his or her knees). Get medical help (in plant, para-
medic, community) for all exposures. Seck prompt medical assistance for further treatment, observation, and support after first aid. Note
to Physician: Professional judgment is required as to whether or tot to induce vomiting because of the possibility of aspiration. A gastric
lavage may be administered, followed by saline catharsis, if this procedure is appropriate to the specific incident. Monitor cardiac and
pulmonary functions.

'SECTION - 8. SPECIAL. PROTECTION INFORMATION .

Spill/Leak: Notify safety personnel, evacuate unnecessary personnel, eliminate all sources of ignition immediately, and provide adequate
explosion-proof ventilation. Cleanup personnel need protection against skin or eye contact with this liquid as well as inhalation of its vapor
(see sect. 8). Contain large spills and collect waste or absarb it with an inert material such as sand, earth, or vermiculite. Use nonsparking
tools to place waste liquid or absorbent into closable containers for disposal. Keep waste out of sewers, watersheds, and waterways. Waste
Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow Federal, state, and local regulations.

OSHA Designations !

Listed as an Air Contaminant (29 CFR 1910.1000 Subpart Z).

EPA Designations (40 CFR 302.4)

CERCLA Hazardous Substance, Reportable Quantity: 1000 Ibs (454 kg), per the Clean Water Act (CWA), §§ 311 () (4) and 307 (a).

Goggles: Always wear protective eyeglasses or chemical safety goggles. Where splashing is possible, wear a full face shicld. Follow
OSHA eye- and face-protection regulations (29 CFR 1910.133). Respirator: Wear a NIOSH-approved respirator per Genium reference 88
for the maximum-use concentrations and/or the exposure limits cited in section 2. Follow OSHA respirator regulations (29 CFR 1910.134).
For emergency or nonroutine operations (spills or cleaning reactor vesscls and storage tanks), wear an SCBA. Warning: Air-purifying
respirators will not protect workers in oxygen-deficient atmospheres. Other: Wear impervious gloves, boots, aprons, and gauntlets, etc., to
prevent prolonged or repeated skin contact with this material. Ventilation: Install and operate general and local maximum, explosion-proof
ventilation systems powerful enough to maintain airborne levels of this material below the OSHA PEL standard cited in section 2. Local
exhaust ventilation is preferred because it prevents dispersion of the contaminant into the general work area by eliminating it at its source.
Consuit the latest edition of Genium reference 103 for detailed recommendations. Safety Stations: Make emcrgency eyewash stations,
safety/quick-drench showers, and washing facilities available in work areas. Contaminated Equipment: Contact lenses pose a special
hazard; soft lenses may absorb irritants, and all lenses concentrate them. Do not wear contact lenses in any work area. Remove contami-
Dated clothing and launder it before wearing it again; clean this material from shoes and equipment. Comments: Practice good personal
hygiene; always wash thoroughly after using this material and before eating, drinking, smoking, using the toilet, or applying cosmetics.
Keep it off your clothing and equipment. Avoid transferring it from your hands to your mouth while eating, drinking, or smoking. Do not
cat, drink, or smoke in any work area. Do not inhale ethyl benzene vapor.

'SECTION 9. SPECIAL”PRECAUTIONS AND COMMENTS ___ =

Storage/Segregation: Store ethyl benzene in closed containers in a cool, dry, well-ventilated area away from sources of ignition and
strong oxidizers. Protect containers from physical damage. Special Handling/Storage: Outside, isolated, detached, or remote storage is
recommended for large quantities of ethyl benzene. Isolate bulk storage arcas from acute fire hazards. Englneering Controls: Make sure
all engineering systems (production, transportation) are of maximum explosion-proof design. To prevent static sparks, electrically ground
and bond all containers, pipelines, etc., used in shipping, transferring, reacting, production, and sampling operations. Other: Use safety
cans for ransferring small amounts of ethyl benzene.

Transportation Data (49 CFR 172.101-2)

DOT Shipping Name: Ethyl Benzene

DOT Hazard Class: Flammable Liquid

ID No. UN1175

DOT Label: Flammable Liquid

DOT Packaging Exceptions: 49 CFR 173.118
DOT Packaging Requirements: 49 CFR 173.119

IMO Shipping Name: Ethylbenzene
IMO Hazard Class: 3.2

IMO Label: Flammable Liquid
IMDG Packaging Group: Il

References: 1, 26, 38, 84-94, 100, 116, 117, 120, 122.

Judgments as to the suitability of information herein for purchaser’s purposes are

necessarily purchaser’s respoasibility. Therefore, although reasonabie care has Prepmd b)’ PI Igoe’ BS
been taken in the preparation of such information, Geaium Publishing Corp. : : iawr® 1
m»mﬁe&mmmaﬁmwmdﬁity Industrial Hygxene Review: DJ Wilson, CIH
as to the accuracy or suitability of such information for application to

purchaser’s intended purposes or for consequences of its uss, 7

Medical Review: W Silverman, MD

Copyright © 1938 by Genium Poblishing Corp
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Material Safety Data Sheet No. 409

From Genium's Reference Collection CRESOL
e o
Schenectady, NY 12303-1836 USA Issucd: December 1978

aemum pususuing core. | Revised: August 1988

5 10 TER E : ) 6
M
PN SOZIE O

Description (Origin/Uses): Uscd as a solvent, disinfectant, fumigant; in photographic ‘ ‘
developers and explosives; and to make synthetic resins.

ortho** mata and para*®
Other Designations: Cresylic Acid; CH,C,H,OH; CAS No. 1319-77-3 NFPA HMIS NFPA
Manufacturer: Contact your supplier or distributor. Consult the latest edition of the Chemicaiweek H 3 R 1
Buyers’ Guide (Genium ref. 73) for a list of suppliers. F 2 1 4
*See Genium Industrial MSDS 560 for data specific to ortho-cresol. R4 S 4
**Fire diamond for Cresol mixture Not Found. - PPG K 1

ECTION 1ING SURE LIMIT
OSHA PEL (Skin**)
Cresol, CAS No. 1319-77-3
ortho-Cresol, CAS No. 0095-48-7 8-Hr TWA: 5 ppm, 22 mg/m* (All json:cxs)

meta-Cresol, CAS No. 0108-39-4
para-Cresol, CAS No. 0106-44-5 ACGIH TLYV (Skin®*), 1987-38
*Cresol is a commercial mixtyre of three isomers (ortho, meta, and para). TLV-TWA: 5 ppm, 22 mg/m’

Contact your supplier to determine the percent by weight of each isomer and to
determine if hazardous ingredients/contaminants such as phenol,

xylene, or benzene are present in reportable quantities.

® * ® »

Toxicity Data®*®

**This material can be absorbed through intact skin, which contributes to Rat, Oral, LD, ; 1454 mg/kg
overall exposure. Mouse, Oral, LD, : 760 mg/kg
+#+See NIOSH, RTECS (GOS5950000, mixed cresol; GO6125000, meta; Rabbi, Skin, LD..: 2000 mg/kg

GO6300000, ortho; GO6475000, para), for additional data with references to
reproductive, tumorigenic, mutagenic, and irritative effects.

‘llalllng P#lnt‘ Water Solubllity (%): Slight
Specific Gravity (H,0 =1): 1.1 Molecular Weight: 108 Grams/Mole

Vapor Pressure* pH: Acidic -

Appearance and Odor: A coloriess, yellowish, brownish yellow, or pinkish liquid that darkens upon exposure to air and light; phenolic
odor. Appearance and odor depend upon the supplier and the exact composition of the purchased cresol.

*Contact your supplier to determine the specific physical properties of the cresol product.

Flash Point and Method Autoignition Temperature Flammability Limits in Air
* * % by Volume * *

Extinguishing Media: *Contact your supplier for this data. Cresol burns; treat it as a moderate fire hazard and a slight explosion hazard
when exposed to heat or flame. Use foam, dry chemical, carbon dioxide, and water spray to extinguish cresol fires.

Special Fire-fighting Procedures: Wear a self-contained breathing apparatus (SCBA) with a full facepiece operated in the pressure-
demand or positive-pressure mode.

3E Ve

Cresol is stable in closed containers at room temperature under normal storage and handling conditions. It cannot undergo hazardous
polymerization.

Chemical Incompatibilities: This material reacts dangerously with chlorosulfonic acid, nitric acid, oleum, and strong oxidizing agents.

Conditions to Avoid: Hot cresol can anack copper, aluminum, magnesium, zinc, and lead. Stainless stecl is rccomn.lcmgled for use with
cresol. Avoid direct contact with incompatible chemicals or exposure to sources of ignition. Many organic polymers wiil dissolve or soften
when exposed to hot cresol.

Hazardous Products of Decompaositlon: Toxic gases such as carbon monoxide and heated cresol and/or cresol derivatives like phenol
may be produced during fires.

Copyright © 1968 Geniam Prilishing Corporsion.
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. Clisno.lliéted‘asabyd: NTP,IC,OtOSHA. o

Summary of Risks: Cresol is corrosive to any body tissue it touches. Skin absorption can occur and may lead to delayed, possibly
fatal, systemic poisoning. Absorption of cresol causes central nervous system (CNS) depression characterized by mental confusion,
depression, dyspnea, irregular and rapid respiration, and weak pulse. Damage to the liver, kidoeys, luogs, skin, and eyes are aiso
expected from exposure to cresol. Exposures to cresol are emergencies; immediately consult a qualified physician.

Medical Conditlons Aggravated by Long-Term Exposure: Preexisting kidoey or hepatic (liver) problems. _
Primary Entry: Skin absorption/contact, inhalation.  Acute Effects: Skin and eye burns, difficuity in breathing, and respiratory
failure. Chronic Effects: [nfrequently, prolonged skin contact with cresol resuits in a chronic disorder catled ochronosis, which is a
darkening of the skin, conjunctiva, and cartilage of the nose and cars. . .

FIRST AID: Eyes. Immediately flush eyes, including under the eyelids, gently but thoroughly with plenty of ruoning water for at
least 15 minutes. Treat for eye bums. Skin. immediately wash the affected area with soap and water because of the increased exposure
hazard from skin absorption. Watch for chemical skin burns and treat them accardingly. If contact is gross, remove contaminated clothes
and shoes under the safety shower. Further washing of skin with isopropyi alcohol or 20% glycerine in water, followed by a water rinse,
may be useful. Inhalation. Remove exposed person to fresh air; restore and/or support his or her breathing as needed. Have trained
personnel administer oxygen.  Ingestion. Call a poison control center, Never give anything by mouth to someone who is uncon-
scious or cqtt:hvulsing. If he or she is responsive, give exposed person 1 to 2 glasses of milk or water to drink to dilute the material. Induce
vomiting with emetic,

GET MEDICAL HELP (IN PLANT, PARAMEDIC, COMMUNITY) FOR ALL EXPOSURES. Seek prompt
medical assistance for further treatment, observation, and support after first aid. NOTE TO PHYSICIAN: Wash
the affected skin area with a mixture of polyethyiene glycol 300/industrial methylated spirits (PEG 300/IMS-2:1
by volume) or a similar preparation that wiil absorb the phenolic component. Personnel administering this
treatment should wear rubber gioves. Hospitalize persons with serious exposures to monitor acidosis, shock,
convuisions, and fluld balance. Thorough cleaning of the exposed person is required, especially matted hair, skin
foids, and underneath fingernails, where the cresol may concentrate.

ECTION 7. SP ISPOSAL PROCEDURE R :
Spili/Leak: Notify safety personnel, provide ventilation, and eliminate all sources of ignition immediately. Limit access to the spiil arca
to necessary personnel only. Cleanup personnei need protection against contact with and inhalation of cresol (see sect. 8). Co!:mn large
spills and collect waste. Use water spray 1o direct cresol away from incompatible chemicals (see sect. 5). Absorb the waste with sand, carth,
or vermiculite and place it into containers suitable for eventual disposal or reclamation. Do not flush waste to a sewer. )

Waste Disposal: Consider reclamation, recycling, or destruction rather than disposal in 8 landfill. Contact your supplier or a licensed
contractor for detailed recommendations. Follow Federal, state, and local regulations.

OSHA Designations

Air Contaminant (29 CFR 1910.1000 Subpart Z)

EPA Designations (40 CFR 302.4)

RCRA Hazardous Waste; No. U052

CERCLA Hazardous Substance, Reportable Quantity: 1000 Ibs (454 kg), per the Clean Water Act (CWA), Section 311 (b) (4) and the
Resource Conservation and Recovery Act (RCRA), Section 300}

Goggles: Always wear protective eyeglasses or chemical safety goggles. Where splashing is possible, wear a full face shield as a
supplementary protective measure. Follow OSHA eye- and face-protection regulations (29 CFR 1910.133). )
Respirator: Wear a NIOSH-approved respirator per the NIOSH Pocket Guide to Chemical Hazards (Genium ref. 88) for the maximum-
use concentrations and/or the exposure limits cited in section 2. Follow OSHA respirator regulations (29 CFR 1910.134). I-'ox: emergency
ornonmudneopendons(lcahorclelningmcmrmschmdMgelmks).wmeCBAwithafull facepieceopeweslm the
pressure-demand or positive-pressure mode. Warning: Air-purifying respirators will not protect workers in oxygen-deficient
atmospheres.  Other: Wear impervious gloves, boots, aprons, gauntlets, etc., to prevent skin contact with cresol. Ventilation: Instail
and operate both general and local exhaust ventilation systems powerful enough to maintain airbome concentrations of cresol below the
OSHA PEL standard cited in section 2.  Safety Stations: Make emergency eyewash stations, safety/quick-drench showers, and
washing facilitics available in work areas. Contaminated Equipment: Contact lenses pose a special hazard; soft lenses may absorb
irritants and all lenses concentrate them. Do not wear contact lenses in any work area. Remove conwnnmed clothing and launder it before
wearing it again; clean this material from shoes and equipment. Comments: Practice good personal hygiene; always wagh tho!oughly
after using this material. Keep it off your clothing and equipment. Avoid transferring it from your hands to your mouth while eating,

drinking, or smoking. Do not eat, drink, or smoke in any work area.
ECTION 9: SPECIAL PRECAUTIONS AND COMMEN
Storage/Segregation: Store cresol in a cool, dry, well-ventilated area away from incompatible chemicals (see sect. 5) and sources of

ignition. _
Special Handling/Storage: Preplan for routine use and emergency response. Build all storage facilities_of nonflammable matemls that
are resistant to chemical attack by cresol. Protect containers from physical damage. Avoid using alloys of zinc, copper, or brass in storage
and processing equipment that could be in contact with cresol.

Transportation Data (49 CFR 172.101.2)

DOT Shipping Name; Cresol DOT Label: Corrosive IMO Class: 6.1

DOT Hazard Class: Corrosive Material DOT ID No. UN2076 IMO Label: Poison

References: 1, 2, 26, 38, 84-94, 100, 112, 113, 114.

Judgments as 10 the suitability of information herein for purchaser's purposes sre Prepared by PJ Igoe, BS
necessanly purchaser's respoasibility. Therefore, although reasonsbie care has H
been takea in the preparation of such information, Geaium Publishing Corp. : : iew: ] Wilson, C
extends no warranties, makes 60 representations and assumet no respoasibility Industrial Hyglenc Review: D.

the accuracy or suitability of such information for application to . R .
:n‘:hllu‘l intended purposes or for consequences of its use. P Medical Review: MJ Hardies, MD
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Material Safety Data Sheet No. 624
From Genium's Reference Collection S NAPHTHALENE
Genium P:glésah(larlig Cgrpormon v
11 treet .
Schenectady, NY 12303-1836 USA Issued: November 1987
5 18) 377'8855 QENIUM PUBLIBHING CORP.
SECTION 1. MATERIAL IDENTIFICATION
Material Name: NAPHTHALENE
Description (Origin/Uses): Used as a moth repellant and in many industrial proccsses.
Other Designations: Naphthalin; Naphthene; Tar Camphor; C H,; HMIS
NIOSH RTECS No. QJ0525000; CAS No. 0091-20-3 H 2
Manufacturer: Contact your supplicr or distributor. Consult the latest edition of the : (2) :‘ :
Chemicalweek Buyer's Guide (Genium ref. 73) for a list of suppliers. PPG* S 1
*Seesect. 8 K 2
SECTION 2. INGREDIENTS AND HAZARDS % EXPOSURE_LIMITS
Naphthalene, CAS No. 0091-20-3 cal100 | IDLH® Levek 500 ppm
a ACGIH TLVs, 1987-38

TLV-TWA: 10 ppm, 50 mg/m*

N OSHA PEL
8-Hr TWA: 10 ppm, 50 mg/m*

Toxicity Data®*®
Child, Oral, LD, ,: 100 mg/kg
Man, Unknown, LD, .: 74 mg/kg

*Immediately dangerous to life and health Rat, Oral, LD 1250 mg/kg

**See NIOSH RTECS for additional data with references to irritative, mutagenic,

reproductive, and tumorigenic effects.

:SECTION 3. PHYSICAL DATA

Boiling Point: 424°F 218°C) Specific Gravity (H,0 = 1): 1.162 a168°F (20°C)
Vapor Density (Air = 1): 44 Meiting Point: 176°F (80°C)

Vapor Pressure: 0.087 Tomr at 77°F (25°C) Molecular Weight: 128 Grams/Mole

Water Solubllity: Insoluble % Volatile by Volume: ca 100

Appearance and Odor: White crystailine flakes; strong coal tar odor.

"SECTION 4. FIRE AND EXPLOSION DATA LOWER UPPER
Flash Point and Method Autoignition Temperature Flammability Limits in Air |
174°F (79°C) OC; 190°F (38°C) CC 979°F (526°C) % dby Volume 09 59

Extinguishing Media: Use water spray, dry chemical, of carbon dioxide Lo fight fires invoiving naphthalenc. Cuution: Foam or direct
water spray applied to molten naphthalene may cause extensive foaming.

Unususl Fire or Explosion Hazards: Naphthalene is a volatile solid that gives of{ flammablc vapor when heated (as in fire silua.l.ions).
This vapor is much denser than air and will collect in enclosed o low-lying areas like sumps. In thesce areas an cxplosive air-vapor mixture
may form, and extra caution i required 1o prevent any ignition sources from starting an explosion or fire,

Special Fire-fighting Procedures: Wear a self-contained breathing apparatus (SCBA) with a full facepicce operaled in the pressure-
demand or positive-pressure mode.

SECTION 5. REACTIVITY DATA

Naphthalene is stable in closed containers at room temperature under normal storage and handling conditions. It docs not undergo
hazardous polymerization.

Chemical Incompatibilities: Naphthalcne is incompatible with strong oxidizing agents, chromic anhydride, and mixtures of aluminum

trichloride and benzoyl chlonde.

Conditions to Avoid: Ignition sources like open flame, unprotecied heatérs, cxcessive heat, lighted tobacca products, and electric sparks
must not cccur in work afess where naphthaiene vapor may become concentrated.

Hazardous Products of Decomposition: Toxic gases like carbon monoxide are produced during firc conditions. Irritating, lammable
vapor forms below the meiting point because cven solid naphthalene has a significant vapor pressure.

Copyright © 1967 L; Corp .
Any et or lon withomt the publisher's prraisaion is probibiied s '
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No.624  NAPHTHALENE _ 11/87
SECTION 6, HEALTH HAZARD INFORMATIQON

Naphthalene is not listed as a carcinogen by the NTP, IARC, or OSHA.

Summary of Risks: Renal shutdown (kidney failure), hemolytic effects (breakdown of red blood cells), hematuria (blood in the
urine), oliguria (low volume of urine), jaundice, cye damage, and de‘;muion of the central nervous system (CNS) are the primary health
concerns associated with exposure to naphthalene. The AéGlH TLVs in section 2 are set io prevent cye damage. These recommended
exposure limits may not be low enough to prevent blood changes in genetically h itive individuals.

Medical Conditions Aggravated by Long-Term Exposure: Diseases of the blood, liver, and kidneys. Administer medical
exams emphasizing these organs. Target Organs: Eyes, skin, kidneys, liver, blood (red blood cell effects), and CNS.

Primary Entry: Inhalation, skin contact. Acute Effects: Inhalation of naphthalene vapor causes excitement, confusion, headache,
nausea, and loss of appctite. Chronic Effects: Increased incidence of cataracts.

FIRST AID

Eye Contact: Immediately flush eycs, including under the eyelids, gently but thoroughly with plenty of running water for at least 15
minutes Lo remove particles.

Skin Contact: Immediately wash the affected area with soap and water.

Inbalation: Remove victim to fresh air; restore and/or support his breathing as needed.

Ingestion: Cail a poison control center. Never give anything by mouth to someone who is unconscious or convulsing, Administer a
gastric lavage followed by saline catharsis. Monitor blood and eiectrolytic balance. Other sources recommend giving the victim scveral
glasses of water to drink.

GET MEDICAL HELP (IN PLANT, PARAMEDIC, COMMUNITY) FOR ALL EXPOSURES. Seek prompt
medical assistance for further treatment, observation, and support after first aid.

SECTION 7. SPILL, LEAK, AND DISPOSAL PROCEDURES

Spill/Leak: Notify safety personnel, provide ventilation, and eliminate all ignition sources immediately. Clesnup personnel need
protection againsi contact and inhalation of vapor (see sect. 8). Contain large spills and collect waste. Use nonsparking tools o place
naphthalene into closable containers for disposal. Keep waste out of sewers, watersheds, and waterways.

Waste Disposal: Consider reclamation, recycling, or destruction rather than disposal in a landfill. Contact your supplier or a licensed
contractor for detailed recommendations. Follow Federal, state, and local regulations.

OSHA Designations

Air Contaminant (29 CFR 1910.1000, Subpart Z)

EPA Designations (40 CFR 302.4)

RCRA Hazardous Waste, No. U165

CERCLA Hazardous Substance, Reportable Quantity: 100 Ibs (45.4 kg)

SECTION 8, SPECIAL PROTECTION INFORMATION

Goggles: Always wear protective eyeglasses or chemical safety goggles. Follow the eye- and face-protection guidelines of

29 CFR 1910.133.  Respirator: Use a NIOSH-spproved respirator per the NIOSH Pocket Guide to Chemical Hazards (Genium ref, 88)
for the maximum-use concentrations and/or the exposure limits cited in section 2. Respirator usage must be in accordance with the OSHA
regulations of 29'CFR 1910.134. IDLH or unknown concentrations require an SCBA with a full facepiece operated in the pressure-demand
or positive-pressure mode. Warning: Air-purifying respirators will nof protect workers in oxygen-deficient atmospheres.

Other Equipment: Wear impervious gloves, boots, aprons, gauntlcts, etc., as required by the specific work eavironment to prevent skin
contacL Ventiiation: Instail and operate general and local maximum explosion-proof ventilation systems of sufficient power to
maintain airbome levels of naphthalene below the OSHA PEL standard cited in section2.  Safety Statlons: Make eyewash stations,
washing facilities, and safety showers available in areas of use and handling. Contaminated Equipment: Contact lenses pose a special
hazard; soft ienses may absorb irritants, and all lcoses concentrate them. Do nos wear contact lenses in any work arca. Remove and launder
contaminated clothing before wearing it again; clean this material from shoes and equipment.

Comments: Practice good personal hygicne; always wash thoroughly after using this material. Kecp this material off of your clothing
and equipment. Avoid transferring this material from hands to mouth while cating, drinking, or smoking. Do not smoke, eat, or drink in
any immediate work area. Avoid inhalation of vapor!

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS

Storage Segregation: Store naphthalene in a cool, dry, well-ventilated area away from chemical incompatibles (see sect. 5).

Special Handling/Storage: Protect contaivers from physical damage. All bulk storage facilities must be built with an explosion-proof
design. All containers used in shipping/transferring operations must be electrically grounded to prevent static sparks. Use monitoring
equipment to measure the extent of vapor present in any storage facility containing naphthalene because of potential fire and explosion
hazards.

Comments: All operations with naphthalene must be done carefully to prevent accidental ignition of its flammable/explosive vapor. If
the weather is warm, more naphthalene vapor forms and the potential for explosion increases. Do not smoke in any use or storage arca!
Transportation Data (49 CFR 172.101-2)

DOT Shipping Name: Naphthalene DOT ID No. UN1334

DOT Hazard Class: ORM-A IMO Labei: Flammable Solid

IMO Class: 4.1 DOT Label: None

References: 1, 2 12, 7V R0, 10V DI
Judgments as to the switability of information herein ¢ rchaser’ 4 " A, P
cciscanty purchaier’s rsponsbity. Therefore. sihangn remonaile cummas . | APPOVals ‘e . -
been taken in the preparation of such information, Geaium Publishing Corp. : . o
audsaowamnu'a,nukanonprucnunomnrumnomponubilily __!ndu“’ Hyglene/Safety A
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Occupational Heaith Guideline for
Cyanide

INTRODUCTION

This guideline is intended as a source of information for
employees, employers, physicians. industnal hygienssts.
and other occupationai heaith professionals who may
have a need for such informauon. It does not attempt to
present all data; rather, it presents perunent information
and data in summary form.

APPLICABILITY

The generai guidelines contained in this document
apply to ail cyamdes. Physical and chemucal properties
of two specific compounds are provided for illustrauve

purposes.
SUBSTANCE IDENTIFICATION

Potassium cyanide

¢ Formula: KCN

» Synonyms: None

o Appesrance and odor: White solid with a faint
almond odor.

Sodium cyanide

» Formula: NaCN

¢ Synonyms: None

¢ Appearance and odor: White solid with a faint
almond odor.

PERMISSIBLE EXPOSURE LIMIT (PEL)

The current OSHA standard for cyanide is 5 milligrams
of cyanide per cubic meter of air (mg/m?®) averaged
over an eight-hour work shift. NIOSH has recommend-
ed that the permissible exposure limit be changed to a
ceiling of 5 miiligrams cyanide per cubic meter of air
averaged over a 10-minute period. The NIOSH Criteria
Document for Hydrogen Cyamide and Cyanide Salts
should be consulted for more detailed information.

HEALTH HAZARD INFORMATION

* Routes of exposure
Cyamde can affect the body if it is inhaled, if it comes in

contact with the eyes or skin, or if it is swallowed.
Sufficient cyanide may be absorbed through the skin.
especially if there are cuts to cause fatal poisonming.
o Effects of overexposure

1. Short-term Exposure: Inhalation or ingestion of cya-
nide saits may be rapidly fatal. Larger doses by inhala-
tion or swallowing may cause the person to rapidly lose
consciousness, stop breathing, and die. In some cases.
there are convulsions. At lower leveis of exposure. the
earlier symptoms include weakness. headache. confu-
sion. nausea. and vomiting. These symptoms may be
followed by unconsciousness and death. Occasionally.
convulsions occur. Milder forms of intoxicauon may
resuit only in weakness, dizziness, hesdache, and
nausea. The dust of cyanide saits is irnitating to the eyes.
In the presence of tears, it may cause the symptoms of
poisoning described above. The dust of cyanide salts
may produce irritation of the nose and skin. Strong
solutions of cyanide salts are corrosive and may pro-
duce uicers.

2. Long-term Exposure: Effects from chronic exposure
to cyanide are non-specific and rare.

3. Reporting Signs and Symptoms: A physician should be
contacted if anyone develops any signs of symptoms
and suspects that they are caused by exposure to
cyanide.

¢ Recommended medical surveillance

The following medical procedures shouid be made
available to each employee who is exposed to cyanide at
potentially hazardous levels:

1. Initial Medical Examination:

—A complete history and physical examination: The
purpose is to detect pre-existing conditions that might
place the exposed empioyee at increased risk, and to
establish a baseline for future heaith monitoring. Per-
sons with a history of fainting speils. such as occur in
various types of cardiovascular and nervous disorders,

These recommendations refiect goog industnat hygiene and medical surveiiance practices and therr impiementaton wil

assist in acieving an effective occupational heaith program. However, they may not be suf

ficient 10 achieve comphance

with ail requirements of OSHA regulations.

U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES
Pubihic reanh Service Centars tor Disease Controt
Nauonal insttute tor Cccupatonar Satety ang reaitn

September 1978

U.S. DEPARTMENT OF LABOR
Occucauona: Satety ana Heaitn Administrauon



and those unusually suscepuble to effects of anoxia or
with anemis wouid be expectea to be at increased risk
from exposure. Exammation of the cardiovascular, ner-
vous, and upper respiratory systems, and thyroid should
be stressed. The skin shouid be examined for evidence
of chronic disorders.

—Skin disease: Cyanide is a defatting agent and can
cause dermautis on proionged exposure. Persons with
pre-existing skin disorders may be more susceptible to
the effects of this sgent.

—14" x 17" chest roentgenogram: Cyanide causes
human lung damage. Surverilance of the lungs is indi-
cated.

—FVC and FEV (1 sec): Cyanide is a respiratory
irritant. Persons with impaired puimonary function may
be at increased risk from exposure. Periodic surveil-
lance 1s indicated.

2. Periodic Medical Examinenion: The aforementioned
medical examinations shouid be repeated on an annual
basis.

3. First Aid Kits: First aid kits should be readily availa-
ble in workplaces where there i1s 2 potential for the
release of cyanide. These kits should contain 3 minimum
of 48 ampules, each of 0.3 mi amyi nitrate, and complete
instructions for use. In addition. 2 physician’s kits
shouid be immediately svailable to trained medical
personnel. These kits should contain the above quantity
of amyi nitrate as well as sterile sodium nitrite solution
(3%) and sterile sodium thiosuifate solution (25%). All
of the above drugs should be repiaced at least biannual-
ly to ensure their potency.

¢ Summary of toxicology

The dust of cyanide salts, & source of cyanide ion, is an
asphyxiant due to an inhibitory action on metabolic
enzyme systems and can be rapidly fatal. Cyanide exerts
. this effect because it inactivates certain enzymes by
forming very stable compiexes with the metal in them.
Cytochrome oxidase is probably the most important of
these. since it occupies a fundamental position in the
respiratory process and is invoived in the ultimate
electron transfer to moiecular oxygen. Since cytoch-
rome oxidase is present in practically ail ceils that
function under aerobic conditions. and since the cya-
nide ion diffuses ecastly to all parts of the body, it is
capabie of suddenly bringing to a halt practicaily all
cellular respiration. In the presence of even weak acids,
hydrocyanic acid (HCN) gas is liberated from cyanide
saits; a few inhalations of higher concentrations of HCN
may be followed by aimost instantaneous collapse and
cessation of respiration; 270 ppm HCN is immediately
fatal to humans, 181 ppm is fatal after 10 minutes, 135
ppm after 30 minutes. and 110 ppm may be fatal in |
hour. The ingestion by humans of 50 to 100 mg of
sodium or potassium cyanide may also be fatal. At
lower levels of exposure to HCN, the earliest symptoms
of intoxjcation may inciude weakness, headache, confu-
sion, and occasionally nausea and vomiting; respiratory
rate and depth is usually increased initially and at later
stages becomes siow and gasping; if cysnosis is present,

- 2 Cyanide

it usually indicates that respiration has either ceased or
has been very inadequate for a few minutes. Humans
tolerate 45 to 54 ppm for ¥ to | hour without immed:-
ate or delayed effects. while 18 10 36 ppm may result in
some symptoms after an exposure of several hours.
Sodium cyanide dust is irritating to the eyes; in the
presence of tears it may liberate HCN, which can be
absorbed and cause systemic intoxication. Skin contact
with dust may be irritating; strong solutions on the skin
produce uicers which are siow in healing. Cyanide 1s
one of the few toxic materiais for which an anudote
exists; it functions as follows: First, amyi nitrite (inhala-
tion) and sodium nitrite (intravenously) are adminis-
tered to form methemogiobin, which binds firmiy with
free cyanide ions. This traps any circulating cyanide
ions. The formauon of 10 to 20% methemogiobin
usuaily does not involve appreciable risk, yet provides a
large amount of cyanide-binding substance. Second.
sodium thiosulfate is administered intravenously to in-
crease the rate of conversion of cyanide to the less toxic
thiocyanste. Methylene biue shouid not be sdminis-
tered, because it is a poor methemogiabin former and.
moreover. promotes the conversion of methemogiobin

back 10 hemogiobin.
CHEMICAL AND PHYSICAL PROPERTIES

* Physical dsta—Potassium cyanide

1. Molecular weight: 65.1

2. Boiling point (760 mm Hg): Dats not available

3. Specific gravity (water = 1): 1.55

4. Vapor density (air = I at boiling point of potas-
sium cyanide): Not applicable

5. Melting point: 635 C (1175 F)

6. Vapor pressure at 20 C (68 F): Essendally zero

7. Solubility in water, g/100 g water at 20 C (68 F):
71.6
8. Evaporation rate (butyl acetste = i): Not applica-
ble
¢ Physical data—Sodium cyanide

1. Molecular weight: 49

2. Boiling point (760 mm Hg): 1500 C (2732 F)
(extrapoiated)

3. Specific gravity (water = 1): 1.6 _

4. Vapor density (air = | at boiling point of sodium
cyanide): Not applicable

S. Melting point: 560 C (1040 F)

6. Vapor pressure at 20 C (68 F): Essentially zero

7. Solubility in water, g/100 g water at 20 Cc (68 F):
58
8. Evaporation rate (butyl acetate = i): Not spplica-
ble
¢ Reactivity

1. Conditions contributing to instability: None. Haz-
ardous if kept in closed continers. It may form toxic
concentrations of hydrogen cyanide gas when in pro-
longed contact with air in a closed area. o

2. Incompatibilities: Contact with strong oxidizers
such as nitrates and chiorates may cause fires and
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explosions. Contact with acids and acid salis causes
immediate formauon of toxic and flammabie hydrogen
cyamde gas.

3. Hazardous decomposttion products: Toxic gases
and vapors (such as hydrogen cyamde and carbon
monoxide) may be released when cyanide decomposes.

4. Special precaunons: Cyamde may react with
carbon dioxide in ordinary air to form toxic hydrogen
cyanide gas.
¢ Flammasbility

1. Not combustible
¢ Warning properties

1. Odor Threshold: No quanutauve information 1s
available concerming the odor threshold of sodium or
potassium cyanide. HCN, however, is evolved from
these substances in the presence of moisture. The Manu-
facturing Chemists Association states that “although
HCN has a charactenstic odor, its toxic action at
hazardous concentrations is so rapid that it is of no
value as a warning property.”

2. Eye Irritation Level: Cyanide (as CN) is not
known to be an eye irritant. However, according 1o
Grant, HCN can produce eye irritation after chronic
exposures.

3. Evaluation of Warming Properues: Although cya-
nide (as CN) has a negligible vapor pressure. in the
presence of moisture HCN can be given off. HCN does
not have adequate warning properties.

MONITORING AND MEASUREMENT
PROCEDURES

o Eight-Hour Exposure Evaluation

Messurements to determine employee exposure are best
taken so that the average eight-hour exposure is based
on a single ecight-hour sample or on two four-hour
sampies. Several short-time interval sampies (up to 30
minutes) may also be used to determine the average
exposure level. Air samples shouid be taken in the
employee’s bresthing zone (air that would most nearly
represent that inhaled by the empioyee).

o Celling Evaluation

Measurements to determine employee ceiling exposure
are best taken during periods of maximum expected
airborme concentrations of cyanide. Each measurement
should coasist of a ten (10) minute sampie or series of
consecutive samples toualling ten (10) minutes in the
employee's breathing zone (air that would most nearly
represent that inhaled by the employee). A minimum of
three (3) measurements shouid be taken on one work
shift and the highest of all measuremenis taken is an
estimate of the empjoyee’s exposure.

* Method

Sampling and analyses may be performed by collection
of cyamide with a cellulose membrane filter and an
impinger containing sodium hydroxide. followed by
analysis by direct potentiometry. An analvtical method
for cyanide is in the NIOSH Manual of Analiptical
Methods, 2nd Ed., Vol. 3. 1977, available from the
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Government Printing Office. Washington, D.C. 2002
(GPO No. 017-033-00261-4).

RESPIRATORS

¢« Good industrial hygiene practices recommend that
engineenng controls be used to reduce environmental
concentrations to the permissible exposure level. How-
ever, there are some exceptions where respirators may
be used to control exposure. Respirators may be used
when engineering and work practice controls are not
technically feasible, when such controls are in the
process of being installed. or when they fail and need to
be suppiemented. Respirators may also be used for
operations which require entry into tanks or closed
vessels, and in emergency situations. [f the use of
respirators is necessary, the only respirators permitted
are those that have been spproved by the Mine Safety
and Health Administration (formerly Mining Enforce-
ment and Safety Administration) or by the National
Institute for Occupational Safety and Heasith.

« In addition to respirator selection, a compiete respira-
tory protection program should be instiruted which
includes regular training, maintenance, inspection.
cleaning, and evaluation.

PERSONAL PROTECTIVE EQUIPMENT

 Employees should be provided with and required to
use impervious clothing, gioves, face shields (eight-inch
minimum), and other appropriate protective clothing
necessary to prevent any possibility of skin contact with
cyanide or liquids containing cysnide.

¢ If employees' clothing has had any possibility of
being contaminated with cyamide. cmployees should
change into uncontaminated clothing before leaving the
work premises.

¢ Clothing which has had any possibility of being
contaminated with cyanide should be placed in closed
containers for storage until it can be discarded or until
provision is made for the removal of cyanide from the
clothing. If the clothing is to be laundered or otherwise
cleaned to remove the cyanide, the person performing
the operation should be informed of cyanide's hazard-
ous properties.

e Where there is any possibility of exposure of an
employee’s body to cyanide or liquids containing cya-
nide, facilities for quick drenching of the body should
be provided within the immediate work area for emer-
gency use.

¢ Non-impervious clothing which becomes contami-
nated with cyanide should be removed immediately and
not reworn until the cyanide is removed from the
clothing.

« Employees should be provided with and required 1o
use dust- and splash-proof safety goggles where there is
any possibility of cyanide or liquids containing cyamde
contacting the eyes.

Cyanide 3



* Where there is any possibility that empiovees eyes

may be exposed to cyamde or liquids contaimng cya-
nide, an eve-wash fountain shouid be provided within
the immediate work area for emergency use.

SANITATION

» Skin that becomes contamsnated with cyanide shouid
be immedsately washed or showered with soap or miid
detergent and water to remove any cyamde.

* Workers subject to skin contact with cyanide shouid
wash with soap or mild detergent and water any areas
of the body which may have contacted cyanide at the
end of each work day.

¢ Eating and smoking should not be permitted in areas
where cyanide or liquids containing cyanide are han-
dled, processed, or stored.

¢ Empioyees who handle cyamde or liquids containing
cyanide should wash their hands thoroughly with soap
or mild detergent and water before eating. smoking. or
using touet faciliues.

COMMON OPERATIONS AND CONTROLS

The following list inciudes some common operations in
which exposure 1o cyanide may occur and control

Operation

Use of catcium
cyanamia in ferulizer on
soil; duning cnemica!
synthesis for
manutacture of
intermeaiates in
pharmaceuucals. dyes,
vitamins, piastics. and
seguastenng agents:
preparation of nitriles,
carbylamines. cyano
fatty acids. and
inorganic cyamaes

Use in cellulose
technotogy; paper
manufacture; in dyeing;
as cement stabilizers;
use in photography as
fixatives. and in
bluepnintung and
process engraving;
liberation in blast
furance gases orin
handling ot illurminatng

gas

Controis

Process enclosure:
local exhaust

ventilation; general
dilution ventiation;
personai protective

equipment

Process enciosure;
locat exhaust
ventiiation; generai
dilution ventilation;
personal protective
equipment

methods which may be effective in each case:

Operation Controis
Use as fumigants and Local exhaust
pesticides in ventitation; general
greenhouses, ships, ditution ventilation;
mitls, and warehouses; personal protectuve
use of cyanogen equipment
chioride as a waming

agent in fumigant gases
Use in metal treatment

Process enciosure;

in nitnding, tempernng, local exhaust

and case hardening ventilation; general
steel; coloring of metals dilution venuiation;
by chemical or personal protective
electrolytic process; equipment
cleaning and coating

metals; weiding and

cutting of heat-resistant

metals; liberation during

ore extraction and

metal purification

__ 4 Cyanide

EMERGENCY FIRST AID PROCEDURES

In the event of an emergency, institute first aid proce-
dures and send for first aid or medical asmstance.
¢ Eye Exposure

If cyanide gets into the eyes, wash eyes immediately
with large amounts of water, lifting the lower and upper
lids occasionally. Get medical attention immediately.
Contact lenses should not be wormn when working with
cyanides. '

» Skin Fxposure
If cyanide gets on the skin. immediately wash the

contamnated skin using soap or mild detergent and
water. If cyanide penetrates through the clothing.
remove the clothing immediately and wash the skin
using soap or mild detergent and water. Get medical
attention immediately.

e Breathing

If s person breathes in large amounts of cyanide, move
the exposed person to fresh air at once. If breathing has
stopped. perform artificial respiration. Keep the affect-
ed person warm and at rest. Get medical attention as
soon as possibie.

e Swallowing

When cyanide has been swallowed and the person is
conscious. give the person large quantities of water
immediately. After the water has been swallowed, try
to get the person to vomit by having him touch the back
of his throat with his finger. Do not make an uncon-
scious person vomit. Get medical attention immediare-

ly.
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* Rescue

Move the affected person from the hazardous exposure.
If the exposed person has been overcome, noufy some-
one eise and put into effect the established emergency
rescue procedures. Do not become a casuaity. Under-
stand the facility's emergency rescue procedures and
know the locauons of rescue equipment before the need
anises.

SPILL AND DISPOSAL PROCEDURES

* Persons not weanng protective equipment and cloth-
ing should be restncted from areas of spiils unul cleanup
has been compieted.

* If cyasnide is spilled, the following steps should be
taken:

1. Ventilate ares of spill.

2. Collect spiiled matenal in the most convenient and
safe manner for reclamauon, or for treatment in a
cyanide disposai system.

* Waste disposal method:

After treatment as in above. cyanide may be disposed of
In a secured sanuary iandfill.
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RESPIRATORY PROTECTION FOR CYANIDE

Conaition

Minimum Respiratory Protection®
Required Above § mg/m?

Particutate Concentration

50 mg/m?* or less

Any supptied-air respirator.
Any self-contained breathing apparatus.

Greater than 50 mg/ms* or

entry and escape from
unknown concentrations

Self-contained breathing apparatus with a full facepiece operated in pressure-
demand or other positive pressure mode.

A combination respirator which includes a Type C supplied-air respirator with a
full facepiece operated in pressure-demand or Other positive pressure or continu-
ous-flow mode and an auxiliary seif-contained breathing apparatus operated in
pressure-demand or other positive pressure mode.

Fire Fighting

Seif-contained breathing apparatus with a full faceptece operated in pressure-
demand or other positive pressure mode.

Escape

Any gas mask providing protection against hydrogen cyanide and parucuiates.

Any escape self-contained breathing apparatus.

*Only NIOSH-approved or MSHA-approved equipment should be used.



EXHIBIT E3
SAMPLE MEDICAL DATA SHEET



THE FOLLOWING INFORMATION IS REQUESTED TO DETERMINE YOUR
CURRENT MEDICAL STATUS

CONFIDENTIAL

Date

l. Name (Last. Fust, Miagie initiat)

3. Social Securty Numoer

2.Empioyes Adaress

(Number & Street)

City - State

Zip Code

4. Telephone Number

- 5 Sex* 6. Bintnh Date’ 7. Name ana Acaress of Person to Notity in an Emergency 8. Telephone Number
amM QaF
3. Personal Physician Adaress Telepnone Number 11. Type of Examinastion
"‘ Q Pre-Placsment
. O Periogic

10, which Division or Facility

Position

O Other (Specity)

12. 1.0. or Clock No.

13, Work Location

14. Please Chack il You Mave Ueen immunzed For: 15. Are You:
i O Tetanus Q Smalipox Q Polio O Others O Right Handed
3 Don‘t Know Q Oon't Know O Don't Know Q Don't Know O Left Hanced
. LAST DATE LAST DATE LAST DATE LAST DATE n Ambidextrous
16. Family History® CHECK EACH BOX (it answer 13 yes. state
RELATION AGE | STATE OF HEALTH IF DEAD. CAUSE AND AGE biooa retaionsmwp).  [vest no AELATION
Faiher Cancer
T Mother Diabetes
Spouse Swomach Trouble
Kidney Troudle
—  (3randparems Heant Troubie
Tuberculosis
Mental Disorder
Brotners Convutsions
na Arthritis
Sisters Allargies
Other
Chidren
pogp—— mm

.

) 17. Personal Mistory*
OO0 YOU HAVE. OR HAVE YOU EVER HAD ANY OF THE FOLLOWING. {Check Each Box)
YES| NO YESINO YES|{ NO
Jemia Femaie Oisorders Msiana
ithma Foot Troudie Nervous Brsstdown
Cancer. Cyst, Tumor or Growtn Frequent INdiQestion o Heandurn Nervous Troubls of Any Son
Lhest Pain or Shortness of Breatn Frequent or Pauntul Unnation Numbness, Weakness
) nils, Fever. Night Sweats Freq Troubie S 9 Paipastion or Pounding Heart
Chronic Cougn or Colas Gall Blsader Troubie Prostate Trouble
Convuisions, Fits. Goiter or Thyrowd Proplem Reaction from Medicines
- or Faling Sickness Haylever or Allergres Recent Gain or Loss of Weight
oughing Up. Spitting. or Headaches. Frequens or Severe Rhsumatiam or Arthritis
vamiting Blood Heant Troudtie Scariet Fever or Rheumatic Fever
epression or Excessive Worry Hemorrnowds or Rectat Troudte Skin Rash or Hives
1abetes. or Sugar  Unne Herma or Rupture Stomacnh Trouble. Uicers
Ouzziness High Blood Pressure Sweilng of Ankies or Feet
" Ear. Nose. or Throat Troudie Jaunace or Hepatitis Swollen or Peinful Joints
Epueosy Kidney Trouble or Biood n Urine Tubercuiosis or Pleunsy
Eye Troudie Liver Troudle Vancose Vens
Fainting “Lockad™ Knee or “Tricx Josnt™ Veneral Dissase
atgue. Chramic or Frequent Loss ot Appetins. Chromc Other S




——— — ———_—
18. Injunes: Please Check Any injurnes You Have Had

O Fractures/Broken Bones O Severe Cuts
O Severe Burns O Disiocations
0 Other Injury O None

U Loss of Consciousness
O Low Back Pain

0 Back Injury

O Loss of Arm. Leg.
Finger, Toe

19. Check Yes or No. i1 Yes, Give Details 1n Blank Area.

YES

NO

8. Any Time Loss From Work Past Two Years Due to INness.

b. Any Brace or Support Worn

¢ Discharged or Disqualilied From Armed Services
for Any Reason.

d. Military Service - Dates and Locations.

e. Applied for, or Received Workmen's Compensation.

1. Been Exposed to Work With Dusts, Radiation,
Excessive Noise, Chemicals.

g. Have You Been Unabie to Hold a Job Because of:

1. Sensitivity to Chemicals, Dust, Suniight, etc.

2. Inability to Perform Certain Motions.

3. Inability to Assume Certain Positions.

4. Other Medical Reasons.

. Been a Patient in a Hospital or Sanitarium.

L. Had Surgery Recommended or Performed
Date and Type.

J. Are You Taking Medicines Now.

k. Have You Been Tumed Down on a Physical Examnation or Been
Informed of Any Abnormal Findings From a Physical Examination.

L Do You'Smoka - It Yes, Quantity Per Day.

m. Do You tse Aicoholic Beverages - If Yes,
Quantity Per Day.

n. Have You Lived or Traveiled Qutside the Continental U.S.A.

0. Allergies.




EXHIBIT E4
ACCIDENT REPORT FORM



ACCTDENT REFCRT Report No.

SITE: PRQIECI‘ NO.:
Location:
Date of Report: Preparers Name:
Name and Address of Injured: SSN: Age:
Sex:
Years of Service: ___ Time on Present Job: Title/Classification: __
Division/Department: Date of Accident: Time:
Accident Category: ___ Motor Vehicle Property Damage Fire
___ Chemical Exposure ___ Near Miss ____ Cther
Severity of Injury or Illness: Non-disabling Disabling
Medical Treatment ____ Fatality
Amount of Damage: $ Property Damaged:
Estimated Number of Days Away from Job:
Nature of Injury or Illness:
CIASSTFICATION OF INJURY:
____ Fractures Heat Burns Cold Exposure
Dislocations Chemical Burns Frostbite
—__ Sprains Radiation Burns ____ Heat strcke
Abrasions Bruises Heat Exhaustion
___ lacerations Blisters Concussion
__ bPunctures — _ Toxic Respiratory ______ Faint/Dizziness
Bites Exposure Toxic
—— __ Toxic Ingestion Respiratory
Allergy
___ Dermal Allergy




Date Medial Care was Received:

Where Medical Care was Received:

Address (if off-site):

ACCIDENT LOCATION:

Was weather a factor:

Unsafe act by injured and/or others contributing to the accident (Be
specific, mist be answered):

Persanal factors (Improper attitude, lack of knowledge of skill, slow
reaction, fatigue):

Level of perscnal protection equipment required in Site Safety Plan:

Modifications:

Was injured using required equipment:
If not, how did actual equipment use differ froam plan:

Detailed narrative description (How did accident occur, why: giojects,
equipment, tools used, ciraumstance assigned duties) (Be specific):
]

(Use back of sheet, as required)



Witnesses to accident:

Signature of Preparer
Signature of Site leader




BEXHIBIT E6
OSHA FORM 200



't AHYNUEIS NYHL HILYT ON 3DVd 1SY7 3HL 40 NOILHOG SIHL AINO 1S0d

oY oN YHSO W
>

sneg —=

002 ON YHSO
s m—— - ITTITIT ST AR W10 ARUAUOg WAuLY 10 VONELIe)
e - - e - (m ooy k4
e w0 sovponmred K'Wi0L . NURI VSRR [USIOR N
1T o |
— — |
AU AP — — - [ SR SO S, _— _
..... — [ ———
——— [ENUE G e - - }
. - —_ )] JRNE W U T S —_—— . —
I -
—_— ———— ——— e I - - —_— | —
, ! .
- Tttt — S T —
Xk |
i G —_ . Y T § W LA _— —
B L]
»-wy \ ¢ ]
— — — -
B =% LI | _ —
1 - —
- } _—
i —
—t
P iy :
_m. #vios sovisndianing [V A oAb ¥
(17 B2 ) D ) D D | - T ) Q) o) ' ™
i e, (1Y wy s LY -— _f - _ 0 91 "y ) n :- . 0a
. " - - —— POQ: 140N I01139F SPURY 410G YO
2 i HiHiH] i bt _ i
ol sariemsem H vou “shshemr 110 voHnndwy Ay
) ” H 1] M mo® LY ™ Q1w wnioD ST i) M LS (ERA | Antratuis
“ ....J .ﬂn — w [ H t Pouie m) 10 sdegd _ .
niom e A "« 9 “ay vioa| 0 vod pros
i ot iﬁ " ' m M e letes o dmal, e _ AN 10 oup !..Hc._.__l_.“ 1von et
Srogmwn MRS yew way| 1io mescsf T 0T : Bl 2o i wunl pmiman]| nme way] saee waren P | Adep 10008 1 Do . w
e uinpes| 10 BAVO] fame gAvA| 1 W0V sy 2 AW v w0 gAvD] demraava| i Anpal Lo s .... -N. o vire oirp neyypeny
W Anus ou 3y 10 299 o mal v NIENI| napND i o k o ANV v "» my wml pwEed] woany sy ochum 9.0040/hi 0w )& woridhs 0P Lol
WIKI 0 Mu| wnv i wne muy oMyl e mugl iy Ay NIWND ¢ mivg] wrw miu3| wne sy sawgf mul nive s Dovbom ¥ soAnichi :ngh 19U Y 10U WA o) 8 )0, [F .
2 0MOM PULoY SN B U WY JO MO Eied
SAapnyiom 1WA vused Aapmson| _ oD ¢ 20 PO | W20 gy e Bt 50} Loind
B ovum | POy IDRSGUNES 2y Wy 10 SN0 20 dug)| u} eyl !old PRI 8 ADOQ |0 91190 30 1ind By} S1EMPUI Prry Ausyrdes ) SsAopS 0 o sadophuse Annyioe OB 190y R i eppns| Ay oug | -1ydnpuon
Soeent SAAPTIOM 18T YU eI} eIl e e ey vwieed g AvO XOBHS -l “ArpUOM 1901 Wi Seunin AN mauin 10 A 41 10 ueidimep jnea s m1u3 | uonpm vt suswtsedep i), 100 ‘i1 qof rnder wiuy W0 N gAY sw)| o my
L ]
o) M VON] Sy ey W[} & A Sounlvy 1919)00M] IR g | sy
o]
BEH TV 40 SwamaD pus ‘0 remsn ‘o, AUOF01 10 owemnO pue yo wesr | S 20 Aau) 40 verdieg | Ton Lotng wonwineng | ooy suskanuy } reong| moeg
9513A81 UO WawalelS
NS035 GO 295

6T000LEL SN SN O

29200y wownsmioniey | 109 30113 \BUL IHAC) IUUARIL DA 0

0200y uarc

Sutn Jusumeeniny _

T T etay

{ L1 18 P8 JONB® WS U8 aOr i1 0P Bogy
Q01 SIIOUE ©1 MRIURIL “UONOW 20 120 §O
VRIS WARTIOIBU03 (0 WO} BUAMOIIO] DUl JO BIDU 10 BUO SAOAUY Y SN
- I UOU BIDYL A8 EeuE FUCHIINIG WISUON A ‘e N
sumy dvscwen| #9230 e 1roae uonswiojun RIS 0 Peitnow 4 TOX EIEYS 3

61 18 wpUME) 0y

[0) 10 4P sitd oyl ¥4 Buwaissenbe; Duuved sog)
'I‘il‘.l“l‘lll;'
M0 P Bt S SIS LA S USRS ¢ W
Wt 0 9 Put GO0 18 M) HANG 2 Paanives % W) wys

10N

joqeq jo juawpedeq ST

$asSeUl| pue sauniuy
feunitednan( jo Arewwng pue 607
SIns1e1s 10Qe7 jo neasng



FLA IO € A AU YL 0 00 UG MIIAYAY IO § A3ANRTIW S UP |0 AEINOY
LU M1 G200 10 G 1 SUL 1UE 1257 00 PaSSAdo it 519 1tw
BWENPDA LG I PS40 PAACY B | NTWNOBIANT NHOM

AL ) 100 416D OF AIAAN JBUUOTID UIUM
O3} P YL 10 02 X AJg] VgAY WO LOMIRW Y AUL 1P PAIPIUIRW 3T
UL E I YE VT VERINT SANPRERRVENW EY I Y IVHETO N VR UL STVE IO O T )
LV N AU YU SR

DAE G 100 60 Cus RACEOTIAT 0y 30003y

Lep uOPa IO SO
ym o1 2710 PO L 2 A0 SE YN $A)NAE ARpours pur e
NOWA DU SUDOFDB e Y G Al 4l OH2ONU0Y .Jt.-_...:-?
YIS DITIATUL FUe N L1 A A Gigss SN U pabeRua Swig a0 g

Tu U VPR AT 1 F SE T80 A YIRS ADAE 0 ea PirA
HONE PSP GO (@S ALyl L s
SISP YN0 A IR $AUT AL B 1P DA L 3IE SR AP eOas
NSID BIAUM (A31)10 FANEIELILDE (AU 10 JINOUIITM AN0 19188
0 WDURS Wity 1AeAY A0W IURINe18A A0y QIS Tiw Ao e @
BWENS JOY) DIHUWINIBA #18 SUMIPIATC [#LISA0U JO SINAIAE UAUM SO D
POUOT 31 STALENA APV UIPT NS AU ARy I NIWHSITBVYISI

| PAFAS e

AWU0S.AT jeuoIssa mid
NS JO wvesAUd @ AD DIransd YENROUL UAAI (3ED ED0AW annb
ARUDIN 10U 00 YUY TUNIC) ©8 DU SIALTY ST N0Y SIYNeIR
2N U0 A0 TLATDMANS DUE JUA WIRAL A1) 2UC) JWAWIAN DIE
1 WU ON SACH 1URWIFA IEIPaY - 441 @ 40 $1p0 Buipuers
L ADUP 13UUDTHRO 1BLRA0NT PHIAISIEI 1 0 ueAud € AQ Paiatsy

WOR {DI® 1S4 UPHY SALITY BUA LPM) S0 INIWEVIRL TWII03IW

13 sed AW
FOIDIIIOI $HOLPINTING B 080d OO LitwA) Lbiuan Cue
b

1SRRG $40R00 01123 wPidluy  SABuRT)
$a138U1)) (RFUCHIANIIQ YD IIY B¢

3108324 10 LUC LBIDIA "UONICW PARNT
ING 1UOI1IDUOY 1IULD DuE FUUOUIUD § DNFUARY S ISING | Le
BACUASDURL ‘SIIATUAS 'ssey Buidy DIINDW INON  tajdwex )y

swnes )

Y WM P v usprong gy
8 (UWINQUNS “SIAMAIINW SARS 13)01ARN ytey BuIpiaas] Lo
pe: Buriuowou 1O S128))3 (WD SAR- ) 3300)0%} VOIIpR:
11001 JO $138)44 ‘FRITD UOTILT SANGAdWAL MO| O1 37t0dEd
SIO0® PUR AQIN0) BV IRy IMIUILUOIAUT |0 5103440
A0 DUR TUOHSPIUEA 18Dy 3aDUIUNE TaNOISIPIH  $0wer )
Ny M1a0) veyl 1) Slualy 1EDitAyy OF Ing LapionQq L

13 SUISE Pue "EIUSID BPAYIPIRUIIGY

WM $ZNWAY 13l AQ Buiuesiod RUAIE DRI UOIyierd

Nt SARIdS 3013N335U AQ Buiuosiod SIUIADS Duebio IO

‘$PLOIYDTIIN UOQIRI 10U Ag BuuoTiod '$ated JaYIC K0

NS LBRILIDAY DIvOUDW LOR)Y AQ Buuatiod HItIdW JAYID

IAIE WNwpE) T An3aw pesl AQ Suwotrog  txdwexy
(SR 01y 2120 ) O 1381 DunsAg) Buwotiog  Pf

218 “Buny ¢, IBUE) TAHUNY 1D SEEE SIIPP "HPWIYD 01 NP U0
saBU0d AN 10 sty $NBudryd Huownaug  sMowex 3
siusBy J1m0| 01 IR IVONIPUO) ArO1eidlay I

SAOOIMINGUT S0

e Pt HSOUITSAQ $,1I0M (RCO ‘SIRD

$ID PIIR)S) SOISAMEP JBUIO IR $1SO1TIQRE "S1800¢)IG Saj0uwsex 3
(tmoucaowneug) 1Bun 1 jo eI NG Q7

219 ‘SUCHEWWR( LI 0 SUING JEIDHBRY) 'SI8IN BWOIYS

‘e PO ‘SIURd SPOUOSING 1O SIRZHISUAS PUR SILRLII Assw

10O AQ PAMNRY YIE) 10 PWAF THIFUNEP 1PILU0)  SAdueN )

$APION( 10 1ITRBIQ LI NS (BUONIRD) €

A10631£D yoed )2pUnN PR
INOD 3Q OF 218 1PY) SAPI0SIP PUE SRS |0 sadAL Ayl 0 Bunsy aiajduwiod
Ayl PAINITUOD 3Q 01 KOU AP PUR “14AIMOY SN |PNTAL 210 FsaY)
UaAIb a0 AJOBA1EI YD O SAICWENI LN PLINIUL JO SHOMIND 104 SAITSIU
1 21QRMI0I3s BinAjissepd Jo MOdind 3yl N PINNIN AQ M LYY $4apI0
£1 PUE SAKTILI FLONPANIZO O SALIOHANFD Ayl SaaI6 Bunty Bumojio) 4|

1201003 1I3HP 10 "uonsabul ‘uoNAOSQe 'Uoe|PY
U1 AQ PIANED I AR UDIUM SIFEBUID 10 ST JLU0IYD Pue AN $IPND
Ul 1] WUSWAOKIWS UtiM PAIPIIOTIR 51017} (RIUBWUOINIAUY Ol AIMOCKS
AG pmtned "Anlus pUONEDNI0 Ve WOy BNt BUO UPUL SN0 iapiONp
1O UOIIPUDY PUWIOUQR AUR 81 3A0 KK 0 SSINTTL TWNOILYINIDO

$26INIt A 01 PAISDISUOD B4 “SIEILALD O) AINSOIND AU AU WO 0 SANG
a%eUs 4O 1235U) SE UONS 1AL jeunue woiy Bullinsal SuoIpuO) 13 LON

TUBWUGHAUD $10M 1 U 1UaR1W 26U § ButAjoAUY 218
O UR WO 10 LUIPIDIE OM B W) S1Neas ‘u:.l, © 019 ‘ueIndwe
‘ureads "IN IND B Se YNt Anfur AP S AHOCNY 1Y NOILVAND0

swontwijag

BQIS I0VA 113 AL 10 SRR LI OF
1330822 YIta IPRUI A O1 318 $H LA YLING N HPIOL JFNULe 2uL u 2By
L PN AN PUE 1504 ADEIIIR SARDKIOM DY) 01 AP LEYL PPE DUP AN
WM S8A0|TW2 YL SABD YIOM 31NN (O JAQWINY 343 ATRLINSE “PaTLILIUNE
30 11101 Y Sw) I VR BUINULIUDY 1 SAPD WIOM OSSN 8 AAACITWD Ve )

MAOIAME Syl O UCHINP Y 1t paIraual 3 Arw 3n10)  bed
10 Butuuny  BulT0d JO) PaNNLEs 1€ (EL [} WNIOD YIed 10 $[BI10) Alled
Z1PUR | "G P SUWNI0T U1 SARD O JQUINU PRY

€L PUR QY G 7L ‘G E T BUWNIOT LI £934I O IQUWINU PPY

9 PUF | 1ULINOT VI $31NLD JO IIQUNU PPY

o)

“193URIY NUSLT WA 1O IWARWAQIAWS JO LOIEUIW IR € PILULSICe)
YIum (118Ul 10 sdAa) By uBNOsgI Py SUWNIOY W ANue Byl §O 1By B
01 HRUE Ue PMY-YIISNYHL ININVAEId HO NOILYNINWIL

TIRUIL YORR 10) LWNIDY MO A[UD U1 YIIYD # LT

SSINTT 40 3dAL - 8 WBnoig
¢ suwnge)

AO1vUR|dx-) 195 SAVANHOM
1507 1NOHLMA SISSINITLHO SIUNINE - EL P g
wwnn

350 0) PIQE LONOYL UBAZ DY IOM PARY JOU PINOM 33
-AOIIWe Bl YDIWM U0 SAED AUR JO $SBUIN JO 1KUO 40 Ao
10 AZP oyl 8RNI 10U PINOYS SAED 1IN 150 §0 19QuUINU B |

11 YLm
v-:!!au AeWIou 9N (18 w0)ed 10U PRI Inq
qol 0 11 100 € \? DINIOM o {E)
10 "wutl )Ny
uey) ste] qof ®1p poynam sADLALE Y (2)

10 "I5Pq AN IOS
wot ¢ vo qol wyloue 01 Peubisse seam aAmduwd A ()
SaUj|} 0 Anful O AN YIYM
VO {IOU JO SAMINIFUOI) SARPNIOM |0 IAQUINY Byl JNU]
TALIAILOY
HYOM 0ILNBISIY JO SAVQ - -SAVANHOM LSOY - Zipwg
suwnioy

10 i) 10U "$23A0)duId AQ PIYIOM SAPD (INY WA RN
AJOISIY 204 01T UO PARRQ A |IPUS SABDIOM (501 JO SijeLL
133 SARPYIOM 130] JO 1AQUINY BL) AIPUNLED ) ARSSAIAL 3
ABW 31 "D 139404 AWl 1igd TKHE} Jensed (e vney
'8J23J0M UONITIISUOD ‘13400 NHUL LIELIBD $B AN LpYS
PaNpIYN AurinGas B Buiaey 10U $3AA0IMWA W3 I ION
B0 0} 2P 4BNOYT vasd payiom
$A2Y 10U PHNOM 33A0IHUA S1 YIIYM LD SABD AUl O SSAUIN
§0138U0 10 Asnlur JO AR Byl PPN LOU PINOYS SAP[ Y IIM
1501 JO RQWINU 3y UM 0 Ainfur jeuaiRpdnana jo asned
9Q IOU PINOI ING PINIOM ARY Pinim 3SADALID ayl YdIym
UD (10U 10 IMINDHKUOD) SAPOYIOM | 12quInU Ay I3V Y

HHOM WOU 3 AVMY SAVO - SAVONUYOM 1SOT - Lputy

aCE}EU

AI0VRURIOND 113G N HOM WON 4
AVMY SAVQ ONIATOANI SISSINTI HOSIIHNINI - Of pueg

wwnjo)
“AVNQEP 20334 104 BLANID YL JO 2I0LL {0 JUD SAAOALL SAPM|E
1 OUIS PAPIOI 3 15T BIOQ JO AL YIOM DAL IISA)
O $ARD 1O “NIOM WDy ABME SABD SAA[ALN )IIUM AJrl Auy
Aroieurdxd |ag

'SAYOMYOM LSOV HIIM SISSINTI O SIIWNINI ~ gpuey

o)
‘Rioleur)dxa-)1eg

'SHLVIQ UILVIIUSSINITI HOAYNINI ~ @pur

wwno)

Al 1PuRxd 1135 — g yBnoay )
wwnoe)

parmifiaes o pmou

Be1p JR18] SEM Yy SEIUNE BYL O AYPINQUILIE MOUASQE A1

10 ARD 1554 Byl 121U SISOUBPID 310JAQ PAINII0 YIOM WO

WUOSQE |1 110 "BIYE JO SISOUBRID PIILL |0 DIPR Ayl I3IUA

"SIBUHY 1RU0NHIINII0 204 Anlut UL PANSA UMM 1D

1R 10M YL JO ALP YL 1WA ‘sounln PuIednIIe 04
"SSINTTY 40 LISNO HO AMNINI 40 3Lv0 - @ vwnio)

Asoreueidxa-}195 ‘'HIBWNN 3113 HO ISYD - v vwh)

1a3TRLYY| PUE
s pur 801 D 10} &

ssunluj o 0 jo A 1
W0} 8y} §O WONOQ By 1€ Butufis AQ 21910W0T put N1 1)t $iL10)
Y1 Loyl ApLad peys gejos Aewuns \2.:.»- 3Y) J0g #lisuODsar vOtIad Iy

PRISOA W) AUL PUB IV SIFIOL UL 1N DIIRIVA AG
18NW $0132 JEaA 3yl BulINp $3SSBLYI I SAUPIU Ou ias At NBNDYIL VAAY

§NOSRY EUN 83810 U} UL 18T PR | AXNNQS 4 URYL 131F| O1 PADd 3g
150w AJOD S1y | PAISOd AJLEWIOITNI /2 S3aA0|Wa 0} S3UINU 3Jaum sadeid
10 701d AL U1 IUALYSIIQRISS Udea (@ PALSNd A Isnw JPaA 3y sy abed
1521 331 10 Ang PIOY At BuianIng uaPLNPL RUR SIPIOL AL 0 AdNd g

sluswannbay bunsoy

PIE 1511y AJUO PIAIOAUI IABY O) PAUSILAIIN SEM J319) 1N LUBUIPAIL |PIPIW
3A[0AUI O} IBNOYL AfRRIU' SEA LIIYM 1O DALRIAN 1OM 3 0L 10U DI
P 1310 St YIym Anhis LR Aduexd 403 MAPRINTAMIOU 39 0)
PUNDY JALP) |1 1NO P31 3Q PIPOYS SSAUNI 10 AINTUY UR 1O} AJLUa 210d ayy

8 LAUMDI Ul PAIAIUI YIL3P O 1D 3Y) PUL 1NO DAL AQ DINOUS 2| [FLLGFNY ]

SULININD Ut $313U AUR “SSAU|Y YL J0 DAIP UYL DUE TLIOM D) DALLTLAS SAPD
YI0A 150} $5301)) 1RUONPANI DO UL YIIm JFAD|SWA UP |+ “RJUIPYI 1ALINLE LY

P UWINIBD W PIFILD SABPIDM 1501 1O HAGIINL Y}

PUB £ PUR 7 SUWNIOD U DAI21UD $XI3YD PUR 'INO Patiy 37 PINOYS § WLR|0)
Ul AT BYE IO WO)Y ARME SAPPYIOM 150 JAL8| 1NG 1HAWIRAIL @ NPAW
Ao pannba 1shy 18 RA0IGIA PaINlL LR {1 "AHDWEYI J0Y APP ANy
M3U B DUR 1NO PAUN 3Q PINOYS A1jUA 1830 Ayl EL K06 R 9 2 Tt Suniod
Ul $3103 11D3)) R YNUM S$2UY{1 20 AInlul UB jO 3WOIINC PUP jUBLEd UR
we abueya e S alayl pauit1dl 3q 11nw Bl syl Ponad seak G aut buurp )

$33uj) 10 Aunliy 0 2WONNQ IO JO JuAIX T u sabuey)

da) »ayl pue dwa Jawi0) $334010wa 01 patiacd
o s boy -5 01 $$230y 13y ) JAPUN VNPT PapIO) e SALRIG 10
SIS URWNEL PUE GLIRIH JO TUAWLIRDAQ Ayl 10 0QET |0 Ivdwisedaq
AY) JO saaneIUFIds AQ BurADOD pur UOIIDAUSUL 0} (IUILLUSHUPISD Ayl 18
Ajlewsiou) 3)qeyiear 3 1w SBOT A1ejdr A3yl Ydiym O1 18AA JPPUR'ET Ayl 1O
Pud 31 BUIMO|I0] $IPRA [G] 31 10} PALRIZI DUP DRUEIIPLI 30 180w 6O

WAWYSHARIS Pyl W Sawr] 1P 18 JUA a1 2 1SPw
SARD JBPUBIRT GY LN OF DAIBPDN ADDD B "RIBUMIAEA 13IPdrd 50 BO| ayl
1 PSAD P udwdinbd Buissadosd P1Pp busn TUC eI AR 1P B ayl
ul Hew PUe 3)0d3:d 0] JQSSOd $1 11 1 Aayg) YW O HIDUNS | GP1SE
2Y) 1P PAVICIWIEU 3Q IS SPIO3AY IAYI0 UBNOL Y AduAD Y S )0 B
WIBR| SRR SARDYIOM {G) Y5 Ll BOP AU GO e AQEP I a1 PR 1310 ]

00Z ON VHSQ 24l 5 2jaPpuels
-13PUN DUE IKIEPPII APSRI "DIPRIAN P S 11 11 AQRIARILY §1 ONZ ON YHSO
L I0j ANNIAS v :odind 1eul 10} (¥ A AfW {007 ON YHSOE w0y
S| SESIAU|E PUP S3UNIUL IRLONE INDY0 MRIPPIODA) J@ 10 By P 1uateysh)
"QRISA YIS 10) URILIBW ISP QL1 1D 1Y YLIBSHE PUP ALDJES jPLOIINI0
3yl J0 srvaannbas burdaanpioda a0 1AGNS § oum raACchuA ey

$31RUY| | pLr $20101U) |PLOIIESNI) jO Asrwiwng pue Bo

‘€0S0Z ‘3 @ ‘voifiuiysepm *(6200-0221) 100l0ig uonINPeY y1omieded ‘10bpng pue

weweBeusyy 10 02140 e 0} pUB 21202 D 0 ‘woiBulusepm ‘(6200-02Z1) SWAISAS

W j0 UoISINg

1S J0QRT JO NRAING BY) 0} WEY) pues ‘wesis Bur

-deexypi081 S1} _o 129dse 5;8 Aue 10 Qreuwnise syt BuipreBe: sluaLILIOD Aue eaey

=o>= ‘Aue oy B 188, pue Buy pue p

5 'Bupydsees ‘suo » B

#1wp ay; Bulujejuew puv

10} ewy Butpnjou wioj swy) uo Aijue

eull ¢ 919|dwo3 0] SBINVIW OF O} wo:—::.t ¥ WOy BNEL jiIM N 1BY) BleuNISe

IN3IWILVLS 3UNSOTISIQ aWO

‘At

002 ‘ON YHSO 0§ tuonansisu g



BEXHIBIT E6
ARST REPORT OF INJURY FORM




1. INSURER HILE NUMBER/LARS Lac. Cose WORKERS' COMPENSATION COMMISSION
OF CONNECTICUT
2. EMPLOYER FILE NUMBER:
EMPLOYER'S FIRST REPORT OF
T T T COMECTIET FESTROTION WO R OCCUPATIONAL INJURY OR DISEASE

{Please typs or print in ink)

EMPLOYER INFORMATION

4. WCC FILE NUMBER

5. REASOM FOR REPORT  CHECK ALL THAT APPLY
LOST TIME — ONE OR MORE DAYS

MEDICAL/HEALTH CARE DT
OCCUPATIONAL DISEASE (Nete om 41 botew) [J
CORRECT PRIGR REPORT a

EMPLOYEE INFORMATION
6. EMPLOYER NAME: . 12 LAST NAME: FIRST NAME: M.L | 13 SOCIAL SECURITY NUMBER:

1. EMPLOYER MAIUNG ADORESS AND PHONE, inciuding Toum 14. ADDRESS — NUMBER AND STREET:

-

8. LOCATION W DIFFERENT FROM MAILING ADDRESS: 15. CY:

- STATE ar. 1

9. NATURE OF BUSINESS: 18, HOME PHONE: 17. DATE OF BIRTH: 18. AGE: | 19.

SEX:
e O
FEMALE [
20. OCCUPATION:
—
10. NAME OF WC INSURER: 21. DEPARTMENT:
22. OATE OF HIRE: 23. DATE CURRENT DUTIES BEGAN:
-y

11. POLICY NUMBER: POLICY PERICD 24. WEEKLY WAGE AT TIME OF INJURY:

INJURY OR EXPOSURE INFORMATION

N O

PAEPARER INFORMATION
SIGNATURE (FORM MUST BE SIGNED)

42. PREPARER'S MAME AND TITLE (TYPE OR PRINT):

25. DATE AND TIME OF NURY: T IF NC. PLACE WHERE INJURY OR EXPOSURE OCCURRED, INCLUDING TOWN
. A
' O
8. DESCRIBE TH WHICH RESL D 1M THE INJURY OR DISEAS A1, Utd O L1 € ON AL “TORS THJ ED OR CONTRIBUTER
70 THE HUURY O THE ONSET OF DISEASE ) N 9
P
s 1
T
A l
29. NAME THE OBJECT. SUBSTANCE. OR EXPOSURE WHICH DIRECTLY BROUGHT ABOUT THE INJURY OR DISEASE.
30, DESCRIBE THE INJURY OR DISEASE AND INDICATE PART OF BODY AFFECTED. b
31. PHYSICIAN (NAME ANO ADORESS): 2 FIRST AID 32 HOSPITAL (NAME AND ADDRESS): |
HOSPITAL :
EMERGENCY ROOM
OUT-PATIENT 1
#
34, DATEEMPLOYEA NOTWIED: | 35, TIME 36, DID EMPLOYEE 7. EXTENT OF ACCIDENT/HEALTH AND LIFE 1
w O LOSEONEOR .. [ IFNO.SKIP INSURANCE COVERAGE FOR EMPLOYEE:
WORNDAY MORE DAYS WORK? BOXES 32, 39,
¥ YES. GIVE DATE: | 40.0D ~FoR OCCUPATIONAL DISEASE |
EMPLOTEE \TE OF LAST EXPOSURE: | OATE OF DIAGNOSIS AS
ves O ok OCCUPATIONALLY RELATE

Form WCC-15  (10-85) SEE REVERSE SIDE FOR WAGE STATEMENT

Form LC-4708-2 Printedin U.S.*



BEXHIBIT E7
RECORD OF SAFETY MEETINGS



SAFETY MEETING RECORD

Safety Meeting Date/Time: 11/1/90 10:00 a.m.

Given By:

Dennis Unites

Topics Discussed:

Routes to hospitals for each site, sampling protocol,

decontamination measures, and level of protection.

11.

12.
3. 13.
4. 14.
5. 15.
6. le.
7. 17.
8. 18.
9. 19.
10. 20.




APPENDIX F

QUALITY ASSURANCE/QUALITY CONTROL DOCUMENT



QUALITY ASSURANCE PROJECT PLAN
This section presents those elements of project control which are necessary

to ensure quality of the overall preliminary investigation at the NYSEG MGP Sites

and outlines the procedures and guidelines Atlantic will follow to ensure the

reliable collection and handling of sampling and analysis data. This basic

elements normally included in an EPA Quality Assurance Plan and/or Quality

Assurance Project Management Plan are addressed in this section.

Brief Description of Field Activities
The field investigation program will consist of the following subtasks:

Topographic and Property Survey
Surface Soil Sampling

Surface Water Sampling

Sediment Sampling

Air Sampling

Each of these subtasks is discussed in detail in Section 2.0 of this Work

Plan.

Field Procedures

Atlantic Envirommental Services has developed a mmber of technical

procedures which have been applied to site investigations including work

performed at CERCIA sites. A list of relevant Atlantic procedures for the NYSEG

MGP Sites field investigation are as follows.

Procecure Number Procedure Title
1020 Field Procedures for Collection of Surface Soil
Samples
1022 Field Procedures for Collection of Surface Water
and Sediment Samples for Hazardous Waste
Determination



- 1040NY Sample Preservation for Solid and Liquid Matrices
for Work Conducted in New York State
- i 1041 Sample Chain-of-Custody Procedure
1042 Shipping Procedures for Envirommental Field
) Samples
-
1051 Operation and Calibration of the HNu Systems
- Photoionizer Model PI-101
-
1060 Cleaning Procedure for Sampling Devices Used in
Enviroomental Site Investigations
- Each of these listed Atlantic Technical Procedures are presented in
Appendix F.
-
Project Organization and Responsibility
-~ Atlantic will perform the quality assurance elements described in this
) sectiminaowrdmnewithEPAguidancetoassumcmsistercythxﬁx;ha:tﬂle
- program. Specific personnel have been identified who are responsible for
- implementing the quality control aspects of the project. Primary responsibility
- rests with the Project Manager.
) The following is a list of personnel responsible for various aspects of the
-
project.
- Function Person Responsible
- Sample Collection Amna Sullivan (Atlantic)
- QA/QC Coordinator Robert Breeding (Atlantic)
Data Quality Review Robert Breeding (Atlantic)
N Data Processing QA James Gould (Atlantic)
: Sample QA Anna Sullivan (Atlantic)
- Lab Analysis Jahn Flaherty (Wadsworth)
Iab QA Renee Gigliotti (Wadsworth)
- Overall Project Coordination Dennis Unites (Atlantic)
- .
The Project Manager, Dennis Unites, P.G., will assume prime responsibility
for technical, financial and scheduling matters. He will be Atlantic's principal
-
R point of contact with NYSEG and the DEC. James Gould, P.E., will be the Senior
- Technical Review for the project, responsible for overall technical content of
- F-2
-



Atlantic's work. Robert Breeding will coordinate the overall project QA/QC
program. Anna Sullivan will oversee all aspects of the field investigation.

‘Quality Assurance and Quality Comtrol

This section describes the QA/QC requirements for the field activities.

Field Instrument calibration and Preventative Maintenance

Atlantic procedure 1051 (HNu P1-101/Organic Vapor Meter) describes
calibration and maintenance procedures for HNu P1-101.

A master calibration/maintenance file will be maintained which will include
the following information:

. device/instrument serial and/or I.D. number;

. frequency of calibration;

. date of calibration;

. results of calibration;

. name of person performing the calibration; amd

J identification of calibration gas.

QA/OC Sample Collection and Frequency
Trip Blanks

A trip blank is an aliquot of deionized organic-free water that is sealed
in a sample bottle prior to initiation of field work Glass vials (40 ml) will
be used for VOA Trip Blanks. These sealed bottles are subsequently placed within
a cooler and accompany field persorml during the sampling activities. For each
day of aqueous sampling, a trip blank will also be sent for analysis. In this
manner, any possible cross-contamination occurring among samples during shipment
can be assessed. A trip blank will be taken for each day of aqueous volatile

organics sampling.



Field Blanks

A field blank is an aliquot of deionized, organic free water which has been
used to rinse the field sampling equipment after decontamination. A field blank
will be taken for each media sampled (i.e., for each type of equipment used) at
a frequency of one field blank per day per media. In this manner, any possible
Cross—contamination occurring among samples due to the repeated use of the same
sampling equipment can be assessed.

Replicate Samples

Replicate samples will be analyzed to check laboratory reproducibility of
analytical data from two aliquots of a sample taken at ane location.
Appmximatelytenpercerrtofﬂwtotalmmberofaquewssanpl&swillbe
replicated in order to evaluate the precision of the methods used.

Sample Identification System

Each sample will be designated by alphammeric code which will identify the
project site, sample type, sampling location, sample depth, ard addltlon
designation if needed. Replicates will not be specifically identified as such
in the sample mmber, but will have a different (sequential) mumber which will
be noted in the sample logbook.

The sample code will use the following format: Iockport~OGLS

. Date of Sampling

. Sample Type: SS (surface soil), SW (surface water), SE (sediment),
A (air)

. Sample Number
Where: QGLS-111290~-SS3
Irdicates: QGLS - Iockport State Road Site
111290 - November 12, 1990

SS - Surface Soil
3 - Sample Number 3

F-4



Sample Holding Times
Sample holding times are specified in Atlantic Procedure No. 1040NY.
Sampling Packaging and Shipping

Samples should be packaged and shipped according to Atlantic Procedure No.
1042. When sample shipments are to be sent, the receiving laboratory will be
telephoned on that day or the following morning, and notified of the shipment
date, airbill mummber, and number and type of samples being shipped. All samples
will be shipped in the afternoon (the end) of each day to ensure that samples
will be shipped within twenty-four (24) hours of sampling. Samples will be
labeled as per 40 CFR 261.4, "Research Samples" or "Envirormental Samples™.

ganple and Field Activity Documentation

Custody of samples must be maintained and documented at all times. Chain-
of-custody begins with the collection of the samples in the field. Procedures
are detailed in Atlantic Procedure No. 1041.

A bound/weatherproof master sample log shall be maintained by the field
team. The Field Operations Leader, or designee, shall record information related
to sampling or field activities. The information will include sample mumber,
sample time, shipping information, sample lowafim, sample description, sample
method used, weather conditions, field measurements, sampler’s name, unusual
events, etc.

A site logbook will be maintained by the Field Operations leader or
designee. The bock will contain a summary of the day's activities, including
site visitors, daily telephone contacts, and decision points.

QA Objectives for Precision, Accuracy and Completeness

Fnvirommental measurements have inherent 1imitations arising from equipment

problems, procedural deviations, and changes in ambient conditions. Most

F-5



envirormental measurements are analyses made for extremely low concentrations of

canstituents and are subject to chemical interferences, instrument limitation and

uncertainties that affect the accuracy of the determination. It is essential to

minimize these factors so that the measurements accurately reflect the character

of the sample collected.

AlldatagatheredduringthecourseoftheNYSEx;M;PSites‘b.x:lybyAtlantic

or processed by the laboratory will meet abjectives of accuracy, precision,

campleteness, representativeness, and camparability, as referenced in Stanley and

Verner (1983). These characteristics are defined below:

Accuracy ~ the degree of agreement of a measwrement, X, with an
accepted reference or true value, T, usually expressed as the
difference between the two values, X-T, or the difference as a
percentage of the reference or true value, 100 (X-T)/T. Accuracy is
a measure of the bias in a system.

Precision - a measure of mtual agreement among individual
measurements of the same property, usually under prescribed similar
conditions. Precision is best expressed in terms of the standard
deviation. Various measures of precision exist deperding upon the
"prescribed similar conditions". :

Campleteness - a measure of the amount of valid data cbtained from

a measurement system compared to the amount that was expected to be

Representativeness - expresses the degree to which data accurately
and precisely represent a characteristic of a population, parameter
variations at a sampling point, a process condition, or an
envirormental condition.

Camparability - expresses the confidence with which one data set can
be campared to another.
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ATLANTIC PROCEDURE NO. 1020

FIELD PROCEDURES FOR COLLECTION OF
SURFACE SOIL SAMPLES

Prepared By: we A h f/im ctﬁdﬂ

JOHN A.RIPP Y0/ TITLE
Reviewed By: W RA. Honaazk
EDMUND JﬁdRKE, P.E. TITLE U
Approved By:_%_u.légum RS _[Lhid (Svsis—
PAUL BURGESS/P.E. TTLE]
REVISIONS
NO. DATE PREPAREDBY REVIEWEDBY APPROVEDBY
1.
2.
3.
4.

ATLANTIC ENVIRONMENTAL SERVICES, INC.
COLCHESTER, CONNECTICUT




Procedure No. 1020
Revision No. 1

Date _____ April 21, 1989
Page 1 of 7

SECTION PAGE
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Procedure No. 1020

Revision No. 1

Date __ April 231, 1989

Page 2 of 7

SECTION 1.0: PURPOSE

To insure a standard procedure for collection of surface soil
samples for the identification of chemical parameters.

SECTION 2.0: SOOPE

The following procedure describes the logistics, chain-of-events,
collection techniques and documentatian requirements for collecting
surface soil samples designated for chemical analysis.

SECTION 3.0: RESFONSIBILITY
Project Manager - First
Field chemist, Geologist or Engineer - Second

SECTION 4.0: SUPPORTING PROCEDURES

Atlantic Procedure No. 1041 Sample Chain-of-Custody Procedure

SECTION 5.0: REQUIRED FORMS

Field Notebook No. 351, published by J.L. Darling Corp., Tacama,
Washington



Procedure No. 1020
Revision No. 1

Date _ _ April 21, 1089
Page 3 of 7

SECTION 6.0: PROCEDURE

6.1 Selection of Sampling ILocations
The selection of sampling locations in and arourd a project site

will be based an a review of existing site data, the site topography and
surface features, results of preliminary site surveys using portable
geophysicalardajrnmitorﬁgequipnentmﬁtheinitialestimatesasto
the extent of and migration pathways of the waste present. At the start
of the investigation, a mumber of surface soil samples are usually
allocated. Only after initial field recannaissance are the final

locaticns selected. At a minimum, the following should be included as
sampling points:

o Upgradient soil surfaces to determine background levels.

o Soil surfaces within the immediate area of cantamination.

oDowngradientsoils;rfacestodetemineastpreadof
cantamination resulting from storm water runoff.

Sampling locations may be selected in the following areas at the site:

o Argaswhe.rechemicalsmayhavebeenstored, handled or

disposed.

o Areas where motor vehicles hauling chemicals may have
traveled on the site.

o Areasmerewatermayhaveporﬂedduringstomeverms.



Procedure No. 1020
Revision No.

1
Date 11 1989
7

21
Page 4 of

6.2 Equipment List
'mefollowi:gistobecmsideredaminimmlistingofrequired
field equipment for collecting soil samples. Other tools required for
accessing soils beneath paved area, etc. should be included when
necessary.
O Boots, latex gloves, chemical resistant gloves, appropriate
level of protection.

O Sample comtainer - 1 each 1 liter glass jar with a teflon
lined cap.

O Teflon coated or stainless steel sample spoons.

O Wooden stakes and spray paint (highly visible)

© Field notebock

O Sample bottle labels

o Chain-of-custody forms
6.3 Order of Samples

Surface soil samples should be taken in all locatians prior to all
other site sampling events. This is to prevent the possibility of
Cross-contamination between sampling points by site persommel or equipment
(backhoe, drill rigs, equipment vehicles, etc. . . ). For consistency
with other sampling programs, the upgradient samples should be collected
first.



Procedure No. 1020
Revision No.

Date 21 1989
Page

6.4 location and Collection of Samples

Surface soils, deperdingupmtheco:maminantSOf interest, can be
either individual or composite samples. Composites represent samples
taken from a mumber of individual locatians which are equally blended to
form a sample representing a larger area. Certain state agencies are
discouraging the use of camposite samples when looking for arcmatic
volatile and halogenated volatile organic compourds because of dilution
and the difficulty of forming a "“true" camposite. Therefore prior to
sampling, the use of camposites should be checked with the agency which
will have final approval of actions regarding a site in which surface soil
samplesamusedindevelcpingcertainactimsregardj:gcleanup.

If statistical techniques are to be employed in collecting surface
soil samples using a randam grid, ﬂlepmcedureprovidedinmapterSOf

Methods of Soil Analysis, Part I by C.A. Black et al, American Society of

Agroncmy, Academic Press, N.Y. 1965 and Section I of EPA-SW 846 Test
Methods for Evaluating Solid Waste. Physical Chemical/Methods are
suggested protocols.

Once the general locations have been chosen, sampling can begin.
Nomallyasamplerepr&seﬂtingﬂmtothosimhwofsoilistaken.
Samples are collected using a dedicated, precleaned stainless steel or

Teflon spoon and immediately stored in the glass jar. Organic debris (ie.



Procedure No. 1020
Revision No.

Date il 21 1989
Page 6 of

leaves, twigs, bark) along with large pieces of gravel should be avoided.
The sample should be representative of the area soil; it is best
represertted by the finer grains of the topsoil. The jars must be filled
campletely so as to avoid creating a head space where volatiles may
escape. After each jar is filled the threads should be wiped clean so
that the cap can be threaded on without creating an air gap.

Latex or rubber gloves should be worn to protect the sampling
person and to avoid cross contamination through handling.

All filled jars must be labelled with the following as a minimum:

O project mmber

0 sampling time and date

O sample mumber

o analysis

O collector's initials

The sample chain-of-custody form is then immediately filled out and
kept with the sample. The sample is then stored in a refrigerated
container until delivery to the analytical lab.

The location, depth of sample, sample type, time of sample, and
cther associated data (ie. organic vapor readings, color of the grourd,
odors, texture, etc.) will be documented in the field notebook when the
sample is taken. If sampling is performed under a paved area or in fill,
a description of these unique areas will also be included.



Procedure No. 1020
Revision No.
Date ___AD_I'_LI_&._EJ_Q___
Page of

6.5 Sample Verification

| After each sample of soil is taken, an indicator should be used to
mark the location in the event it will be surveyed at a later time. Once
all the surface soil samples are collected, the sample mumbers and
locations should be reviewed before leaving the site or progressing to
other tasks in a program. All used sampling devices will be kept
together, separatefxmcleantools,sothattheymnbecleanedaccordirg
to appropriate decortamination and cleaning procedure. In no event will a
used sampling device be used for two or more samples without full cleaning
between samples.
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1.0 PURPOSE

To insure a standard procedure for collection of surface water
(streams, ponds, lakes, impoundments) and sediments for the identification
of chemical composition.

2.0 SOOPE

The following procedure describes the logistics, chain-of-events,
collection techniques and documentation requirements for collecting
surface water and sediment samples designated for chemical analysis.

3.0 RESPONSIBILITY
Project Manager - First
Field Supervisor - Second
Field Sampling Technicians - Third

4.0 SUPPORTING PROCEDURES

Atlantic Procedure No. 1060 Decontamination Procedure for Sampling

Devices

Atlantic Procedure No. 1041 Sample Chain-of-Custody Procedure.

5.0 RBEQUIRED FORMS
Field Notebook No. 351, published by J.L. Darling Corp.,

Tacoma, Washington
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6.0 PROCEDURE
6.1 Selection of Sampling Iocations

The selection of sampling locations in and around an project site
will be based on a review of existing site data, the site topography and
surface features, results of preliminary site surveys using portable
geophysicalardairmnitoﬁ:gequi;mermardtheinitialatimtesasto
the extent of the waste. At the start of the investigation, a mmber of
surface water and sediment samples are usually allocated. Only after
initial field reconnaissance are the final locations selected. At a
minimm the following should be included as sampling points.

o Upstreamandtpgradientofﬂaewastesitetodetemim

background levels of pollutants.

o In leachate, runoff or intermittent flow paths passing through
or from the site.

o In downgradient streams, swales, rnmoff charmels or sewers
draining the site to determine limits of surficial deposition.

6.2 Equipment List
The following lists are examples of equipment to be used for
sampling. Site specific checklists of equipment should be designed based

on the characteristics of each sample and location.
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6.2.1 Surface Water Sampling

6.2.2

o Boots, latex gloves, chemical resistant gloves, appropriate
level of protection.
0 Sample containers (deperding on sample requirements of the
analytical laboratory) may include for each location:
= 4 each 1 liter glass jars with teflon lined caps.
- 8 each 40 ml. glass vials with teflon lined septas.
= 1 each 500 ml. plastic comtainers for metals analysis.
- 1 each 500 ml. plastic containers for mercury analysis.
O Wooden stakes and spray paint.
o Stainless steel Kemmerer bottle, Van Dorn bottle or sterile
glass samplers (if required)
0 Remote samplers
o Field Notebock
o Sample bottle labels
o Chain-of-custody forms
Sediment Sampling
O Boots, latex gloves, chemical resistant gloves, appropriate
level of protection.
o Dedicated stainless steel spoans (tablespoon size)
o Dedicated teflen spoons (if regquired)
o0 Sample containers for each sample
—~ 1 each 1 liter glass jars with teflon lined caps

O Wooden stakes and spray paint.
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o Field Notebock

o Sample bottle labels

o Chain-of-custody forms
6.3 Order of Samples

If both stream sediment and water samples are to be collected
concurrently, the water samples should be taken first in order to avoid
introducing pollutants in the water column from sediment collection
activities.

In flowing streams or runoff chammels samples should be collected
from the furthest downstream point first. The remaining samples will be
taken progressing upstream.

6.4 Sample Collection

6.4.1 Surface Water Samples
Surface water samples are collected in a mamner to be

representative of the water column from which the samples are taken. A
twomanteamisrequ.iredforthecollectionasasafetyprecaution. The
personcouectingthesanpl&sinmstcaseswillhaveenteredmewater
body. Forflwingstreamsthiswillnecessitatethedcnningofbootsor
wadersandwearinglatexinnerglcvsarﬂdmemicalresistantcuter

gloves. All samples in flowing water bodies will be taken facing

upstream. Sanplestakenfrcmsnalllakesorporrﬂsstmldbetakenfroma
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small boat using a Kemmerer or teflon lined Van Dorn bottle. Samples
taken from standing puddles, pools, drainage ditches should be taken
without disturbing the sediments. This may be accamplished by the use of
a remote sampler, e.g. a sample bottle held on along pole with a gimballed
yoke.
For pre-preserved sample containers the following procedure will be
followed:
© Prior to collecting any water samples place a waterproof sample
label on each container which specifies the following:
Sample mumber
Date
Time
Analysis
Preservative
Project mumber
Initials of the collector
Fill in the information with a waterproof ink pen. This will
prevent difficulty in f£illing out the labels on a wet jar after
it is filled.
o Face upstream, wearing gloves, take a 1 liter glass container
with no preservative and submerge it closed to mid-depth.
© Open the jar with the mouth facing upstream; fill it and; close
it while submerged.
© Take the filled jar and use it to f£ill the 40 ml. vials making

sure no air is trapped in the vials.
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o] RepeatstepslarxiZwiﬂithesamecontainerandfillﬂwse
cantainers having preservative avoiding any overflow since this
will dilute the preservative.

o RepeatstepslarxiZwiththesamecontaineraxﬂfillthe
remaining sample containers. The last container filled, will
betheoriginalcm'rtainerusedtofilltheotherjars.

o If dissolved metals analysis are required, an extra bottle (no
preservative) will be filled and the metals container (pre-
preserved with nitric acid) will remain empty. Only after the
watersampleisfieldfilteredwillitbepamedintothepre-
preserved metals container.

'''' o Place all sample containers into a sample shipping container,
cool with ice packs and fill in the chain-of-custody form.
o Detail in the field notebook the following:
- sample identification mmber
- location of the sample (sketch of the sample point)
""" - time and date sample was taken
- persamnel performing the task
- visual or sensory description of the sample
(color, odor, turbidity, etc.)
- weather conditions during sampling
- nunoff conditions

- other pertinent cbservations
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o Place a wooden stake at the edge of the stream or near the
sample point with sample mumber on it. The stake may be
located by survey for inclusion on a site map.

Note:

o It is understood that all sample containers and collection devices
will be cleaned prior to field use following the appropriate
cleaning procedures depending on the type of analysis to be performed.

o If sampling devices are to be dedicated to a particular sample
location, they will be placed in a plastic bag after its use and
marked or tagged "DEDICATED TO PROJECT NO. SAMFTE LOCATION NO.

6.4.2 Sediment Samples
Stream sediment samples are collected in a manner to be

representative of deposits of sediment carried off of a site. Again the
use of protective boots, and gloves will be necessary. All priority
POHUtantarﬂorganicanalysisofsedimerrtscanbeperfomedonalliter
sample. The following procedure will be followed:
© Select a sample location that is representative of sediment

depositional areas. This might mean a sandbar in the middle of

a stream, the inside corner of a stream bed in a meander, or

a deep pool where water velocities are reduced.
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Place a waterproof sample label on the glass container which
specifies the following:
Sample rumber
Date
Time
Preservative
Project mmber
Initials of the collector
Fill in the information with a waterproof ink pen prior to
collecting the sample.
Use either a pre-cleaned dedicated stainless steel spoon or
teflen coated spoon, that will f£it inside the sample jar, to
collect a sample.
All samples should be taken within the top 3 inches of the
Stream bed. Remove any vegetation debris (leaves, roots, bark)
along with any large stones from the sample so that only the
finer soil material is collected.
Fill out the chain-of-custody form and place the sediment
sample into the shipping container. Cool as required.
Detail in the field notebock the following:
- sample identification rumber
- location of the sample (sketch of the sample point)
- time and date sample was taken

- personnel performing the task
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~ visual or sensory description of the sample
- brief sediment descriptions (colar, texture, appearance)
- weather canditions during sampling
- runoff or flow conditions
- other pertinent cbservations
o Place a wooden stake at the edge of the stream or near the
sample point with the sample mumber on it. This stake will be
located by survey for inclusing on a site map.
6.4.3 General Site Rules
Surface water and sediment samples, depending on the particular
site, can be collected fram a variety of locations. Instead of having a
procedure for each type of location, the following general rules should be
used for any site.
© The sample must be representative of the water body or
sediments deposited in an area.
© Avoidance of cross contamination between sampling points
can be accamplished by the use of dedicated sampling devices.
0 Care must be taken to not disturb the sample location
corditions or chemistry, e.g. facing upstream in a river,
collecting sediments from areas not stepped on by the
collectors.
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o In lakes or ponds, samples of the water column, at a minimm,
will be a composite of surface, mid-depthardbottan (1 foot
above floor) samples. Sediments need only be sampled by grab
methed.

o Orﬂypre—clea:mdsamplj:gdevicaaxﬂsamplecmtai:mareto
be used.

o Proper field documentation and chain-of-custody procedures must
be followed.
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SECTTON 1.0: PURPOSE

To insure a standard procedure for preservation of solid and liquid
samples collected at a site for hazardous waste determination.

SECTION 2.0: SOOPE

The following procedure is established to provide a set of
standards which follow recommerded NYSDEC preservation techniques and
holding times for various analytical groups as per the NYSDEC Analytical

Services Protocol (ASP) published in 1989.

SECTION 3.0: RESPONSTIBIIITY

Project Manager - First
Field Operations Manager - Second

Field staff - Third

SECTION 4.0: SUPPORTING PROCEDURES
Atlantic Procedure No. 1020 Field Procedures for Collection of Surface

Soil Samples
Atlantic Procedure No. 1021 Field Procedures for Collection of Subsurface

Soils
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Atlantic Procedure No. 1022 Field Procedures for Collection of Surface

Water and Sediment Samples for Hazardous Waste Determination

Atlantic Procedure No. 1023 Field Procedures for Collection of Groundwater

Samples for Hazardous Waste Determination

Atlantic Procedure No. 1042 ipping Procedure for Envirommental Field

Samples

SECTION 5.0: REQUIRED FORMS

1. Field Notebook No. 351. Published by the J.L. Darling Corp., Taccma,
Washington

2. Master Sample ILog

SECTION 6.0: PROCEDURE
6.1 General Procedure

All sample preservations will be performed in the field as soon
after sample collection as possible. In many instances sample containers
supplied by the analytical laboratory will be pre-preserved so that no
additional preservations will be required. In the event preservations are

required, Atlantic persomnel will use the following format:

1. For those water samples requiring target campound list (TCL),
the procedures in Table 6-1 will be followed.
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- 2. All glass or plastic containers must be cleaned prior to
..... sampling according to appropriate cleaning procedures. In no
- case will sample containers be rinsed with a sample before
- - the actual sample is containerized.
- 3. In no case shall methylene chloride or acetone be used as a
cleaning agent in any glassware or field equipment used on a
- site investigation. Methylene chloride and acetone are listed
- wastes and if used, cleaning may cause errors in evaluating
field data.
-
) 4. All soils samples collected for TCL analysis be placed in a one
- liter glass jar with teflon lined cap. This jar also mist be
" Cleaned prior to sampling according to appropriate cleaning
- procedure. To avoid losing volatile organics to the head space
- within a jar, all soil jars will be filled campletely. Care
must be taken to avoid getting soil on the threads of a sample
- jar. This can cause a faulty seal.
- .
5. Al] samples will be held in insulated shipping containers and
- kept cool to a temperature of 4°C until they are delivered to
the analytical laboratory.
-
-
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6. When samples are preserved in the field, the type of
preservation will be listed on the label along with all other
appropriate label information. Also the details of each sample
will be logged in the Master Sample Log, maintained at the

field office.

7. If Atlantic personnel plan to perform field preservations the
analytical laboratory must be consulted to verify those
particular procedures to be followed. In sare instances
different laboratories may require more sample volume than those

listed or wish no preservative be used.

8. Table 6-1 is taken directly from the NYSDEC ASP. Soils rarely
require preservation and the laboratory should always be
consulted before collecting soil samples. Occasionally the
NYSDEC may update the holding times and this can be found by

calling the NYSDEC headquarters in Albany, New York.

9. All field preservations should be performed using proper
safety precautions especially when handling acids and caustics.
A reference for proper chemical handling techniques is found in

Basic Iaboratory Skills for Water and Wastewater Analysis by
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Douglas W. Clark, New Mexico Water Resources Research Institute,
Report No. 125, 1980. Also latex or chemical resistant gloves
should be worn during all field preservations. Proper
ventilation is necessary when performing preservations in
enclosed areas.

6.2 Sample Preservation and Holding Time Requirements

Table 6-1 provides a schedule for sampling, preservation, and
holding times for samples being analyzed for convention parameters and
target campound list (TCL) parameters.

The laboratory shall adhere to the preservation procedures and
holding times listed in Table 6-1 below unless specifically directed
otherwise by the Bureau of Technical Services and Research. All holding
times are from Verified Time of Sample Receipt (VISR) at the laboratory.

The laboratory shall provide all necessary preservatives to
properly stabilize the samples. The laboratory must adhere to all
analytical holding times. Failure to do so will result in the imposition

of any contract specified penalties.
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.............................................

..........................................................................................

AQUEOUS SAMPLES

Bacteriological Tests:

Total Coliform Sterilized P,G Cool, 4 C, 0.008% 6 hours
Nes,S.0; (5)
- Fecal Coliform Sterilized P,G  Cool, 4°C, 0.008% 6 hours
Na S 0; (5D
Fecal Streptococci Sterilized P,G Cool, d‘c, 0.008% 6 hours
N S, Q (s>
Inorganic and Conventionals Tests:
Acidity P,G Cool, 4°C 12 days
Alkalinity P,G Cool, 4*c 12 days
Ammonia P,G cool, 4°C 26 days
Htsq‘ to pH<2
- 800, P,G Coot, 4°C 24 hours
B00ze P,G cool, &*C 26 hours
- Bromide PG Cool, &¢C 26 days
CB00G P,G cool, 4°C 24 hours
coo P,G coot, 4°C 26 days
'ksq‘ to p“<2
- Chloride P,G Cool, 4°C 26 days
Color P,G Cool, 4°C 24 hours
Cyanide, Total P.G Cool, 4°C 12 days

........................................................................................

NaOH to pH>12
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TABLE 6-1 (CONTINUED)
REQUIRED CONTAINERS, PRESERVATIVES, AND

HOLDING TIMES
MAX IMUM
PARAMETER NAME CONTAINER(1) PRESERVATIVE(2),(3) HOLDING TIME(4)
AQUEOUS SAMPLES (continued)
Cyanide, Amenable P,G Coolt, 4°c 12 days(6)
to Chlorination NaOH to pH>»12,
0.6 g ascorbic acid(5)
Fluoride P only cool, &°cC 26 days
Hardness P,G NNOy to pH<2 6 months
Kjeldahl Nitrogen P,G Cool, 1.’c 26 days
u‘sq‘ to pH<2
Organic Nitrogen P,G Cool, &¢C 26 days
H SO, to pH<2
Metals(7), except Chromium+é P,G HNQ, to pH<2 6 months
and Mercury
Chromium+6 P,G Coot, dc 24 hours
Mercury P,G HNOg to pH<2 26 days
Nitrate + Nitrite P,G Cool, e 26 days
stoqto pH<2
Nitrate P,G Cool, e 24 hours
Nitrite P,G cool, 4°¢C 24 hours
0il and Grease G onty Cool, 4°C 26 days
u‘sg‘ to pH<2
Total Organic Carbon P,G Cool, &c 26 days
n‘sg‘ to pH<2
Orthophosphate P,G Cool, 4°c 24 hours
Total Phenols G only Cool, 4°C 26 days

u,_saq to pH<2

..........................................................................................
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TABLE 6~1 (CONTINUED)

REQUIRED OONTAINERS, PRESERVATIVES, AND
HOLDING TIMES

.....................................................

MAX 1MUM
PARAMETER WAME CONTAINER(1) PRESERVATIVE(2),(3)  HOLDING TIME(4)
AQUEOUS SAMPLES (continued)
phosphorous, Total P.G coot, 4 C 26 days
K, SQ, to pH<2
Residue, Total P,G Coot, fc 5 days
Residue, Filterabie P,G Cool, g 24 hours
Residue, Non-filterable P,6 . cool, 4°C S days
Residue, Settiesble .6 Coot, 4°C 24 hours
Residue, Volatile P.G cool, &'¢C 5 days
silca P only cool, 4°C 26 days
Specific Conductance P,G coot, &¢ 26 days
Sulfate P,G cool, 4°C 26 days
sulfide P,G cool, £¢C, add zinc 5 days
acetate plus NaOH to pH>9
Surfactants (MBAS) P,G cool, 4°C 24 hours
Turbidity P.G coot, &°¢C 24 hours
organic Tests(8):
purgeable Halocarbons G, teflon lined Cool, Se 7 days
septa
purgeable Aromatics G, teflon lined Cool, ¢ 7 days
septa
acrolein and Acrylonitrile G, teflon lined Cool, £ ¢, 0.008% Na, 5,0, () 7 days

septa adjust to pH 4-5(9)

........................................................
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HOLDING TIMES
MAXIMUM
PARAMETER NAME CONTAINER(1) PRESERVATIVE(2),(3) HOLDING TIME(4)
AQUEOUS SAMPLES (continued)
Polynuclear Aromatic G, teflon lined Cool, fc S days after
Hydrocarbons(10) septa 0.008% Ma,.s,_o3 s) VTSR until
Store in dark extraction;
40 days for
analysis(12)
Haloethers(10) G, teflon Lined Cool, 4°C 5 days after
septa 0.008% ua‘slos (69 VTSR until
extraction;
40 days for
analysis(12)
Chlorinated Hydrocarbons(10) G, teflon lined Cool, £¢ 5 days after
septa 0.008% uazszo} (s) VTSR until
extraction;
40 days for
analysis(12)
Chlorinated Dioxins and
Furans(10) G, teflon lined Cool, % S days after
septa 0.008% Naxs‘os (=] VTSR um.::l
extraction;
40 days for
analysis(12)
Pesticides(10) G, teflon lined Cool, 4°C 5 days after
septa Adjust pH to 5-9(14) VTSR until
extraction;
40 days for
analysis(12)
Radiological Tests:
Alpha, beta and Radium P,G nuq’ to pH<2 6 months

SOIL/SEDIMENT/SOLID SAMPLES

The same containers and holding times as {isted for aquecus samples are to be used

for soil/sediment/solid samples.

to cooling to 4 C.

..........................................................................................

Preservation for all analyses is limited
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Footnotes for Table 6-1

Polyethylene (P) or Glass (G).

Sample preservation should be performed immediately upon
collection. For camposite chemical samples each aliquot should be
preserved at the time of collection. When use of an autcmated
sampler makes it impossible to preserve each aliquot, then chemical
samples may be preserved by maintaining at 4°C until campositing

and sample splitting is campleted.

¥hen any samples is to be shipped by common carrier or sent through
the United States Mails, it must comply with the Department of
Transportation Hazardous Materials Regulations (49 CFR Part 172).
The person offering such material for transportation is responsible
for ensuring such campliance. For preservation requirements of
Table 6-1, the Office of Hazardous Materials, Materials
Transportation Bureau, Department of Transportation has determined
that the Hazardous Materials Regulations do not apply to the
following materials: Hydrochloric Acid (HCL) in water solutions at
concentrations of 0.04% by weight or less (pH about 1.96 or

greater); Nitric Acid (HNO;) in water solutions at concentrations
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of 0.15% by weight or less (pH about 1.62 or greater); Sulfuric
Acid (H,SO,) in water solutions at concentrations of 0.35% by
weight or less (pH about 1.15 or greater); and Sodium Hydroxide
(NaOH) in water solutions at concentrations of 0.080% by weight or

less (pH about 12.30 or less).

Samples should be analyzed as soon as possible after collection.
The times listed are the maximm times that samples may be held
before analysis and still be considered valid. Samples may be held
for longer periods only if the monitoring laboratory has data on
file to show that specific types of samples under study are stable
for the longer time, and has received written permission prior to
analysis form the Regional Administrator under 40 CFR Part 136.3(e)
AND from the Bureau of Technical Services and Research. Same
samples may not be stable for the maximm time period given in the
table. A monitoring laboratory is cbligated to hold the sample for
a shorter time if knowledge exists to show that this is necessary
to maintain sample stability.

Should only be used in the presence of residual chlorine.
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Maximm holding time is 24 hours when sulfide is present.
Optionally all samples may be tested with lead acetate paper before
pi adjustments in order to determine if sulfide is present. If
sulfide is present, it can be removed by addition of cadmium
nitrate powder until a negative spot test is obtained. The sample

is filtered and then NaOH is added to pH 12.

Samples should be filtered immediately onsite before adding

preservative for dissolved metals.

Guidance applies to samples to be analyzed by GC, IC or GC/MS for
specific campounds.

The pH adjustment is not required if acrolein will not be
measured. Samples for acrolein receiving no pH adjustment must be

analyzed within 3 days of sampling.

When the extractable analytes of cancern fall within a single
chemical category, the specified preservative and maximum holding
times should be cbserved for optimm safeguard of sample
integrity. When the analytes of concern fall within two or more

chemical categories, the sample may be preserved by cooling to
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4%, reducing residual chlorine with 0.008% sodium thiosulfate,
storing in the dark, and adjusting the pH to 6~9; samples preserved
in this manner may be held for five days before extraction and for
40 days after extraction. Exceptions to this optional preservation
and holding time procedure are noted in footnote 5 (re the
requirement for thiosulfate reduction of residual chlorine), and
footnotes 12, 13 (re the analysis of benzidine).

If 1,2-diphenylhydrazine is likely to be present, adjust the pH of
the sample to 4.0+0.2 to prevent rearrangement of benzidine.

This does not supercede the contract requirement of a 30 day

Extracts may be stored up to 7 days before analysis if storage is
conducted under an inert (oxidant-free) atmosphere.

For the analysis of diphenylnitrosamine, add 0.008% sodium
thiosulfate and adjust the pH to 7-10 with NaOH within 24 hours of

sampling.
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The pH adjustment may be preformed upon receipt in the laboratory
and may be cmitted if the samples are extracted with 72 hours of
collection. For the analysis of aldrin, add 0.008% sodium

thiosulfate.
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SECTTON 1.0: PURFOSE

To provide the project manager with a record of the custody of any
envirormental field sample from time of collection to final analysis.
Once a sample has been sulmitted to the laboratory, internal laboratory
chain-of-custody will take over in the form of "Request for Analysis"
forms, analytical notebocks, and "Reports of Analysis" forms.

SECTION 2.0: SOOPE
This procedure details how a sample is traced through the
Chain-of-Custody-Form.

SECTION 3.0: RESPONSIBITITY
Project Manager - First
Field Supervisor - Second
Field Technician - Third

SECTION 4.0: SUPPORTING PROCEDURES

None
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SECTION 5.0: REQUIRED FORMS
Atlantic Chain-of-Custody Form No. 1041

SECTION 6.0: PROCEDURE

'nﬁsprocedm'edmibestheuseofaanin-of-mstodyFomto
accompany all sample containers from the time of collection to submission
to the analytical laboratory.

Forsamplin;pmgxamswherealazgemmberofsanpl&sareto
collected or where various laboratcries will be receiving the samples, a
Chain-of-Custody Form is to accampany each group of samples (see attached
form). This form presents general sample information in tabular form
listing sample mmber, date and time of sampling, whether the sample was a
camposite or grab and information regarding the mumber of containers, size
of container and preservative used for each. If for instance a sample
consisted of two 40 ml. vials with no preservation and cne 500 ml vial
preserved with nitric acid, the mmber of comtainers bax would designate
three while the first diagonal box would list 40 ml vial/PRSV.-NONE and
thebm:beneathlistingtvnardtheseconddiagmnlbm:listingsoom
glass jar/PRSV.-HNO; and the box beneath listing ane.
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The bottam of the form is the chain-of-custody with dates and times
of transfer indicated with the appropriate signatures. The sample
collector is always the first signature while the analytical laboratory is
the final. Theoretically all individuals handling the samples between
collection and laboratory should sign the form. However if a common
carrier (ie. Federal Express, Purolator) are used for shipping anly one
signature is required.

This form can be used as a legal document to guarantee samples were
not mishandled ard that they were delivered to the laboratory within the
time frame necessary to start analysis.

On occasion, the analytical laboratory will provide their own
(hain-of-Custody form. Usually the same information is included but in a
different format from the Atlantic form. Chain-of-Custody forms fram the
analytical laboratories are acceptable documentation.

Since these forms are basically sample transmittal documents a copy
of the form should remain with the sampling persormel. Upon campletion of
the analysis the laboratory will provide a camplete set of all
Chain-of-Custody forms for inclusion with analytical reports.
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SECTTON 1.0: PURPOSE

To insure a standard procedure for shipment of water, soil and
other envirormental samples that are controlled by chain-of-custody and
strict analytical starting times.

SECTION 2.0: SOCOPE

The following procedure is established to avoid mishandling, delays
ard mislabeling of samples normally collected and shipped fram a field
site to a designated analytical laboratory.

SECTTON 3.0: RESPONSIBILITY
Project Manager - First
Field Supervisor - Secord
Field Technicians - Third

SECTTION 4.0: SUPPORTING PROCEDURES

Atlantic Procedure No. 1040 Sample Preservation for Solid and ILiquid

Matrices

Atlantic Procedure No. 1041 Sample Chain-Of—Custody Procedure

SECTION 5.0: REQUIRED FORMS
Receipt of Airweigh Bill or Weighbill Forms

Chain-of-Custody Form Stardard Form No. 1041
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SECTTON 6.0: PROCEDURE

6.1 Prior to mobilization to a field site, the field operations

6.2

6.3

manager or his designee will select a shipper based on

proximity to the site and ability to ship overnight.

Upan selecticn of a shipper the following information will

be gathered before any samples are shipped. This can be dane
over the phone or by correspondence.

1.

Location of the shipping depot or local pickup office in
case samples are to be delivered directly to the depot by
the field team.

Name and phone mmbetr of a contact at the shipper.

Rates of shipping per package size and weight

A set of weighbills for the field team.

A copy of the shipper's brochure which will provide
ini{ormaticn on the format for the various types of weigh
bills.

Times for calling in a pickup from the job site and normal
pickup times.

The Atlantic field manager will give the shipper a street

address where samples can be picked up by the courier near the

job site.

6.4 Once all samples have been collected, preserved and

containerized for-shi;ment, the field supervisor will call the

shipper to arrange for pick up.
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6.5 All samples, unless so designated for grourd transportation,
will be shipped by air express for overnight delivery. This is
the standard method since samples collected for Method 625

organics have anly a 72-hour holding time between collection

and the start of analysis.

6.6 The following steps will be followed in the field to prepare

the sample shipping containers for pick up.

1. A standard chain-of-custody form will be filled-out, signed

2.

by the courier as a custodian, and placed inside each
shipping container before final sealing.

The Atlantic field supervisor or his designee will insure
that all weighbills have been filled-in properly for air
express. If the contract laboratory is within ground
transportation distance for overnight delivery, then the
weighbills should reflect guaranteed overnight delivery.
A copy of all weighbills must be kept by the field
supervisor and the weighbill mmber associated with each
group of samples logged into the Master Sample Iog. The
name of courier must be written in this log also in case
there is a problem in tracing samples.

If possible, to save shipping fees, the sample shipping
containers can be strapped together.
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5. An estimated time of delivery for the samples will be
logged in the Master Sample Iog, (e.g., ETA 12 noon
3/14/83).

6.7 Once the samples have been shipped, the field supervisor will
call the analytical laboratory and provide a listing of samples
to be delivered, the shipping campany's name, and the weighbill
mmbers. As soon as the samples are delivered, the contract
laboratory will inform Atlantic of their arrival and report,
any damage associated with the samples or whether any sample
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SECTION 1.0: PURPOSE
To insure a standard procedure for the calibration and operation of
the HNu Systems FPhotoionizer Model PI-101.

SECTION 2.0: SCOPE

The following procedure details those steps necessary for the
collection and operation in the survey mode of the HNu Photoionizer. A
listing of calibration data needed for proper documentation is supplied at
the erd of this procedure.

SECTION 3.0: RESPONSIBITITY
Project Manager - First

Field Operations Manager - Second
Field staff - Third

SECTION 4.0: SUPPORTING PROCEDURES

SECTION 5.0: REQUIRED FORMS
Field Notebook No. 351, published by J.L. Darling Corp., Taccma,

Washington (or equivalent), or a canventional paper, bound laboratory
notebook (Nalge 6301 or equivalent).
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SECTION 6.0: PROCEDURE

6.1 General Description

The HNu Photoionizer is a survey tool for determining general
levels of organic vapors in air. The instrument is comprised of a readout
module which contains all controls and the battery power supply and a

photoionizer probe which contains the photo—cell. The readout module also
contains terminals for commection to a recorder. This module is carried
by a strap held across the shoulder while the probe is held by hand.

6.2 Instrument Startup

Firstcomecttheprobetmittothereadmtmdulebyattadﬁngard
turming the cormector terminal. Note this fitting is "keyed" and must be
attached in only one orientation.

Second turn the main switch to battery. The needle should deflect
to the upper end of the green scale. If it doesn't deflect into the green
area or is at the low erd of the scale, the instrument needs to be
charged. A battery charger is located in the instrument cover and it
plugs into the side of the readout module. For a full day's operation the

battery should be charged overnight.
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Third turn on the main switch to any range (ie. 0-2,000 ppm, 0-200
- pom or 0-20 ppm). Look into the probe through the sample tube and cbserve
) the viclet light of the photo cell. If the light is not on, check the
following:
- 1. Make sure the probe is attached properly to the readout
module.
- 2. An etch mark should be scribed on the probe where it can be
unscrewed to replace the photo cell. This mark shows the
exact position that the top of the probe takes so that the
~ air inlet ports are lined up. If not lined up,unscrew the
praobe and assemble it properly.

- 3. Check the photo cell lamp and replace it if necessary.
B Once the battery and photo cell are operating, perform a
- calibration.

- 6.3 Calibration
The PI 101 Analyzer is designed for trace gas analysis in ambient
- air and is calibrated at HNu with certified standards of benzene, vinyl
chloride and isabutylene.
- Same general points to consider when calibrating the PI 101 are
— that the analyzer is designed for operation at ambient conditions and
therefore the gas standards used for calibration should be delivered to
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theamlyzeratambierrttanpenumandpzesmardatﬂmeproperﬂm

rates. The PI 10l is a non-destructive analyzer; calibrations using texic

or hazardous gases must be done in a well ventilated area.
’mefrequencyofcalibraticnshmldbebdcedailyasaminimm.
The instrument should be calibrated at the begimning of the day (or when
the instrument is first twrned on) and at the end of the day (or when use
of the instrument is campleted). If the instrument is turned off during
the day for any significant length of time, it should be calibrated when
turned cn. An accurate and reliable method of calibration check is to use
analyzed gas cylinders of "hydrocarbon-free" air and iscbutylene (prepared

by HNu) .

Step 1. Zero set - Turn the function switch to STANDBY. In this
position the lamp is OFF and no signal is generated. Set the
zero point with the ZERO set control. The zero can also be set
with the function switch on the X1 position and using a
! free" air. In this case '‘negative" readings are
possible if the analyzer measures a cleaner sample when in
service.

Step 2. 0-20 or 0-200 range - For calibrating on the 0-20 or 0-200
range only one gas standard is required. Twrn the function
switch to the range position and note the meter reading.
Adjust the SPAN control setting as required to read the ppm
concentration of the standard. Recheck the zero setting (Step

1). If readjustment is needed, repeat Step 2. This gives a
two-point calibration; zero and the gas standard point.
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6.4 Documentatijon
In the field notebook, or in the bound laboratory notebook, at the

start of the project (or if there is a change in instruments), record the

following:

Site name
Instrument model and serial mumber S/N

Types of calibration gases

Note the size of the photo cell lamp used in the particular
probe. This is useful to know which organic campourds the HNu
is sensitive toward.

Inthefieldnptebook, or in the bound laboratory notebock, at the
start of each calibration, record the following:

1'

2.

3.

8.

Date

Time

Name of person performing the calibration

Span setting before beginning calibration

That the instrument was zerced, and whether the instrument was
on standby or if "hydrocarbon-free" air was used.

The new span setting, if necessary, to calibrate instrument
reading

Repeat Step 5 if span was adjusted during Step 6

Note that the second calibration reading was correct



APPENDIX H

LABORATORY ANALYSES

PERFORMED BY:

Wadsworth/Alert Laboratories, Inc.
450 William Pitt Way
Pittsburgh, PA 15238

Thomas Tomayko
Project Manager

John M. Flaherty
Laboratory Manager - Pittsburgh
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The following list correlates Atlantic Environmental Services, Inc. sample
identification number with NYSEG's Manufactured Gas Plant Sampling Identification

Protocol.

SAMPLE IDENTIFICATION

Atlantic Codes

CGAM-SW1
CGAM-SW2
CGAM-SW2-Dup.
CGAM-SW3

CGAM-SE1
CGAM-SE2
CGAM-SE3

CGAM-SS1
CGAM-SS2
CGAM-SS3
CGAM-S84

NYSEG Codes

AMCUSS9001G
AMCISS9002G
AMCISS9002G-Dup.
AMCDSS9003G

AMTUSSS001G
AMTISS9002G
AMTDSS9003G

AMEISFS001G
AMEISFS002G
AMEISF9003L
AMEISFS004L
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