i

B

MANUFACTURED GAS PLANT
SITE SCREENING REPORT
SENECA FALLS, NEW YORK

PREPARED FOR:

NEW YORK STATE ELECTRIC AND GAS

PREPARED BY:

ATLANTIC ENVIRONMENTAL SERVICES, INC.
188 Norwich Avenue
Colchester, Connecticut 06415

ATLANTIC PROJECT NO.: 1284-02-57

SEPTEMBER 1991

ATLANTIC

ENVIRONMENTAL SERVICES, INC. 188 NORWICH AVENUE COLCHESTER, CONNECTICUT 06415

(203) 637-0751




MANUFACTURED GAS PLANT
SITE SCREENING REPORT
SENECA FALLS, NEW YORK

PREPARED FOR:
NEW YORK STATE ELECTRIC AND GAS

4500 Vestal Parkway, East
Binghamton, New York 13903

PREPARED BY:
ATLANTIC ENVIRONMENTAL SERVICES, INC.

188 Norwich Avenue
Colchester, Connecticut 06415

ATLANTIC PROJECT NO.: 1284-02-57

SEPTEMBER 1991

PREPA ED BY:

///Xf v—'[f{ﬂé//’/ﬂ_

Anr{a Sullivan, Hydrogeologist

QL et/

¢Peter George?i’ - Civil Engineer

REVIEWED BY:

/DOU\LQ Kimtgess _ {: e




NEW YORK STATE ELECTRIC & GAS CORPORATION
MANUFACTURED GAS PLANT SITE INVESTIGATION
SENECA FALLS SITE

NYSEG Geneva Office:
480 Border City, Box 313
Geneva, NY 14456

Project Coordinators:
J.C. Hylind - Corporate
J. Schiefen - Area Contact

Site Location Section

Site Address: Tax Map #14, Block #3,
Parcel 74; 187 Fall Street,
Seneca Falls; Seneca
County, NY

Site Description: The site is bordered by Fall
Street to the north, the Seneca River to the
south, residential properties to the east and
Atlantic Gas Station to the west.

Property Owners/Land Use: Property owned by
Roger and Lewis, Inec.; currently occupied by
Seneca Falls Office Supply and a wooded lot.

Site History-Operations Section

Years of Operation: 1856-1903 (approx.); MGP
structures demolished by 1944,

Predecessor Companies (years are
approximate):
1856-July 1911, Seneca Falls & Waterloo
Gas Light Co.
July 1911-August 1911, Inter-Urban Gas Co.
August 1911-1936, Empire Gas & Electric
Co.
1936-Unknown, New York State Electric &
Gas Co.

Operations Summary: Produced coal gas by
coal carbonization. Annual production was
approximately 8,000,000 cf.

Site History-Environmental
Investigations Section

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

Work Activities 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:
Cyanide compounds
Semi-volatile organic compounds (SVOCs)
including polycyclic aromatic hydrocarbons
(PAHSs) (some are considered carcinogenic)
Metals including antimony, arsenic, copper,
lead, manganese, and mercury

Location of Materials:
Elevated concentrations of PAHs and metals
found in sediment and surface soil samples.
Cyanide compounds found in surface soil
and surface water samples.

General Conclusions

Residuals which may be associated with past
MGP-related practices are present at the Seneca
Falls Site. The surface scil and streambed
sediment sample analyses revealed elevated
levels of polycyclic aromatic hydrocarbons
{some are considered carcinogenic) and cyanide
compounds, No risk assessment can be
developed without further siudy, including
subsurface investigation and ground water
guality 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 disclosed
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 Seneca Falis former MGP in Seneca Falls, 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 pricritize 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. The Seneca Falls MGP was established circa 1856 and produced coal gas by coal
carbonization until circa 1903.

The general approach used to investigate MGP residues at the Seneca Falls 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. The
SSPS cailculates 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. It provides
an estimate of the actual imminent threat at the site based on available data. The petceived risk
reflects economic risks, public image impacts, and similar effects on the previously identified
exposure routes. The perceived risk score focuses on the single exposure pathway of greatest risk.

The SSPS scores evaluate several site characteristics which include site size and current 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 Seneca Falls Site
in Seneca Falls, New York included surface water, streambed sediments and surficial soils.

Analyses performed on surface water samples did not detect any volatile organic compounds
(VOCs) or semi-volatile organic compounds (SVOCs) adjacent to the Seneca Falls Site. The surface
water sample collected along-site (SW-2) contained 0.27 parts per million (ppm) cyanide. The New
York State Ambient Water Quality Standard for cyanide in Class C surface waters is 0.0052 ppm.
Cyanides at MGP sites are associated with purifier residues and are complex cyanides which are
stable under normal environmental conditions.

None of the three streambed sediment samples contained VOCs. The along-site sediment
sample (SE-2) contained 0.53 ppm bis(2-ethylhexyl)phthalate (SVOC), which is a common laboratory
contaminant that is also ubiquitous in the environment. Sediment samples SE-2 (along-site) and
SE-3 (along-site but 150 feet downstream of SE-2) contained 0.38 ppm and 5.10 ppm dibenzofuran,
respectively. Dibenzofuran is a potentially carcinogenic SVOC. Sediment sample SE-3 also
contained 2.50 ppm 2-methylnaphthalene (SVOC). All of the streambed sediment samples contained
non-carcinogenic polycyclic aromatic hydrocarbons (PAHs) at total concentrations of 13.00 ppm
(SE-1, upstream), 20.10 ppm (SE-2, along-site), and 173.40 ppm (SE-3, along-site but 150 feet
downstream of SE-2) (total concentrations include estimated (J) values). The total concentration of
carcinogenic polycyclic aromatic hydrocarbons (C-PAHs) detected in sediment samples SE-1, SE-2,
and SE-3 were 21.18 ppm, 43.23 ppm, and 86.80 ppm, respectively (total concentrations include
estimated (J) values). Dibenzofuran, 2-methylnaphthalene, and the types of PAHs and C-PAHs
detected in the sediment samples may be associated with former MGP operations as well as
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combustion by-products and fuel oils. Due to the lack of the historical information available on this
site, especially concemning MGP and other operations immediately adjacent to the river, the source
of the PAHs Is unclear.

The streambed sediment samples contained elevated levels of antimony, arsenic, calcium,
copper, lead, manganese, mercury, and nickel, at varying concentrations when compared to
background levels of metals in surficial soils in the Seneca Falls, New York area (Shacklstte and
Boerngen, 1984). An onsite source of elevated metal concentrations is not indicated by the
distribution of detected metals in the sediment samples. The elevated metal concentrations could
result from a variety of sources; the specific source is unknown.

Analyses performed on the surficial soils at the Seneca Falls Site did not detect any VOCs. All
of the surface soil samples (SS-1, SS-2, and SS-3) contained C-PAHs at concentrations of
113.70 ppm, 109.20 ppm, and 163.50 ppm, respectively (total concentrations include estimated (J)
values). PAHs were detected at concentrations of 72.30 ppm (SS-1), 99.66 ppm (SS-2), and
110.80 ppm (8S-3); total concentrations include estimated (J) values. All of the soil samples
contained elevated levels of arsenic, calcium, mercury, nickel, or selenium when compared to
background levels of metals in surficial soils in the Seneca Falls, New York area (Shacklette and
Boerngen, 1984). Cyanide was detected at 3.80 ppm in sample $S-2, and 6.60 ppm in $8-3. The
PAHs, C-PAHs, and cyanides detected in the surficial soils at the Seneca Falls Site may be indicative
of former MGP operations. The elevated levels of metals could originate from a variety of sources;
the specific source is unknown.

The Seneca Falls Site received an actual risk score of 27.1 and a perceived risk score of 40.5.
The SSPS scores refiect the assumption that subsurface MGP residues exist at the Seneca Falls 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 are also listed in
Appendix A,

The major route of exposure to MGP residues at the Seneca Falls Site, based on available data,
was identified as direct contact with surficial soils. Surficial soils and streambed sediments at the
site contained relatively high levels of PAHs and C-PAHs which can be associated with MGP
operations, as well as combustion by-products, and fuel oils. Dibenzofuran and 2-methylnaphthalene
were detected in two streambed sediment samples. Two surface soil samples contained detectable
concentrations of cyanide. Cyanides at MGP sites are associated with purifier residue and are
complex cyanides which are stable under normal environmental conditions. Several wells used for
domestic, commercial, industrial and agricultural purposes exist within a 3.11 mile (5 km) radius of
the site. The well construction details, specific location, and updated water use information on these
wells currently are unknown. Ground water may also be a potential route of exposure to residues
present at the Seneca Falls Site,

Based on the high SSPS score of this site relative to other sites, and due to the limited potential
exposure to the public, additional sampling should be conducted at the Seneca Falls Site to evaluate
the potential of the former MGP acting as a source of the elevated levels of PAHs, C-PAHs, dibenzo-
furan, 2-methylnaphthalene, and cyanide. This sampling program would include ground water and
subsurface soil studies focusing in areas where former MGP structures existed and where PAHS,
C-PAHSs, S8VOCs, and cyanide were detected during the screening process. An extended streambed
sediment sampling survey is also recommended. In addition, a ground water use investigation
should be conducted in the Seneca Falls Site vicinity. This investigation would include locating wells
within a 3 mile (4.8 km) radius of the site and determining well construction and water use
information for each.
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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
became 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 il 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 heaith risks to the surrounding populations and the environment. The
sites were screened for size, current use, waste containment, nearby ground water and sutface water
use, soil and hydrological conditions, rainfall, chemical characteristics, and potential receptors. The
information gathered through the screening effort was input into SSPS in order to assign risk-based
priorities among the sites. The goai 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 otder to enable NYSEG
to develop plans of action and resource allocation so that potential risks posed by these sites can
be adequately addressed.

SENECA FALLS SITE -1- SEPTEMBER 1991
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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 1o 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 Ociober 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 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 scil, streambed sediments, and surface water
samples collected on November 30, 1990, The sampling points were chosen to assess the chemical
concentration of the surficial soils, streambed sediment, and surface water at the site. No wells for
ground water sampling are present 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 Seneca Falls Site were estimated by applying the geometric
mean concentration of residues associated with MGFPs to a percentage of tar produced onsite based
on the annual average gas production. 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 MGP
residues in the subsurface at the Seneca Falls Site and the Methods used to derive them are listed
in Appendix A, questions 18 and 23.

SENECA FALLS SITE -2- SEPTEMBER 1991
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3.0 SCOPE OF WORK

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

3.1 Site History

The Seneca Falls Site is the location of the former Seneca Falls manufactured gas plant (MGP)
located in Seneca Falls, New York. The following site history is summarized on a Fact Sheet
following the Title Page of this report. The Seneca Falls Site acquisition, organization, history, and
available historical Maps (Figures B-1 through B-3) which were researched and compiled by NYSEG,
are included in Appendix B.

The site location is indicated on the Seneca Falls, New York USGS Quadrangle Map (Figure 1).
The Seneca Falls MGP was established circa 1856 and produced coal gas by coal carbonization
until plant closure circa 1903. Figure 2 illustrates the existence and configuration of the structures
at the Seneca Falls MGP from 1886 through 1904. A narrative history of Seneca County (included
in Appendix B} indicates that an addition to the plant was constructed in 1871, and that the gas
works included twenty (20) retorts, four (4) purifiers and a large condenser. The retort is reported
to be near the river in the narrative, however, it is located along Fall Street on Sanborn Maps
(Figures 2, B-1, B-2, and B-3). [tis unknown if an additional retort house existed near the river at
this site. The gas holder at the Seneca Falls MGP had a capacity of 25,000 cubic feet (cf). The
plant configuration from the 1886 Sanborn Map is depicted in Figure B-1. The Seneca Falls MGP
supplied both the Town of Seneca Fails and the Town of Waterloo, where a separate gas holder was
located. Annual gas production was 8,000,000 ¢f in 1889 and 7,000,000 cf in 1899. The 1904
Sanborn Map (Figure B-3) shows the plant as ciosed, indicating that the Seneca Falls MGP ceased
operations between 1899 and 1904, at which time the town probably began to receive gas from
Border Cily in Geneva. The gas plant was demolished between 1925 and 1944.

3.2 Site Reconnaissance

3.2.1 Current Use

The Seneca Falls Site is located in a mixed residential/commercial area in the central section
of Seneca Falls, New York (Figure 1). The site is bordered by Fall Street to the north, abutting
residential properties to the east, the Seneca River to the south, and a gasoline station to the west.
An adjacent land use map is provided as Figure 3.

The site is presently occupied by Seneca Office Supply and vacant wooded land bordering the
Seneca River. No other structures exist on the site and there is no evidence of past structures.
There were no visible signs of contamination. Public access to the site is unrestricted. The upland
portion of the site is a parking lot and office supply building. Part of the lowland wooded section
of the site showed evidence of being used as an occasional gathering place for kids and/or young
aduits. The nearest residence is located adjacent to the east. Xerox copies of aerial and ground
photographs of the Seneca Falls Site are included in the field data section of this report
(Appendix C).

SENECA FALLS SITE -3- . SEPTEMBER 1991
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3.2.2 Physicgraphy

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

The Seneca Falls Site consists of an upland paved portion approximately 457 feet above mean
sea level (MSL), and a lowland wooded portion approximately 432 feet above MSL. The intervening
slope is approximately 40%.

The maximum 24-hour rainfall reported in the area in 1989 was 1.53 inches in Waterloo, New
York on August 5, 1989. Waterloo is approximately 3 miles (4.8 kilometers) (km) to the west.
Surface water from the site would runoff to the Seneca River. Infiltration potential and dust
production are limited as the site consists of a uniformly graded, bituminous parking lot and a
vegetated and wooded lot.

3.2.3 Hydrogeology

Preliminary geologic and hydrogeologic information on the Seneca Falls Site has been obtained
from the Soil Survey of Seneca County, New York, Hutton {1972). The soils at the Seneca Falls Site
have been mapped as the Schoharie Silty Clay Loam with 2% to 6% slopes, a moderately well
drained, fine textured soif derived from calcareous glacio-lacustrine silts and clays. According to
Hutton, 1972, the substratum is a firm reddish-brown calcareous silty clay with thin bands of very fine
sand. The permeability of the substratum is reportedly less than 0.14 inches per hour (1 x 10*
cm/sec). The bedrock underlying the Seneca Falls Site is the dark dolomitic gray Camillus Shale.

The depth to shallow ground water at the site is unknown. The Seneca River, located adjacent
to and south of the site is one to two feet below the average elevation of the lowland portion of the
site and is 25 feet below the upland portion of the site, where the former MGP structures were shown
to exist on Sanborn Maps. MGP structures, mainly gas holders, were commonly constructed below
grade and are assumed to have been within 3 feet (1 meter) of the shallow aquifer at the site.
Shallow ground water probably flows south and discharges to the Seneca River. Information
regarding other aquifers below the site is unknown.

3.2.4 Ground Water and Surface Water Use

The nearest surface water body to the Seneca Falls Site is the Seneca River, which is located
adjacent to and south of the site. NYSDEC has classified the Seneca River as a Class C surface
water body. Class C surface waters can be used for irrigation, food preparation, fishing, or primary
and secondary contact recreation according to NYSDEC Water Quality Rules and Regulations.

Water is not withdrawn from the Seneca River for potable use. The Village of Seneca Falls
receives its potable water supply from the Seneca Falls Village Treatment Facility, which served 9,400
people in 1985, Cayuga Lake, located 2.5 miles (4 km) east, is the principal potable water source
(Axelrod, 1984). USGS well records indicate that 52 wells are located within 3.11 miles (5 km) of the
site. The well uses include domestic, commercial, industrial, and stock with discharge rates ranging
from 3 gallons per minute (gpm) to 450 gpm. The closest domestic wells are within 1.86 miles
(3 km); one well to the south, two to the west, and one northeast of the site. Current usage status
of these wells is unknown,

SENECA FALLS SITE -7- : SEPTEMBER 1991
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3.2.5 Sensitive Habitats

Federally regulated fresh water wetlands exist within 1.25 miles (2 km) to the northwest of the
site (NYSDEC Fish and Wildlife Branch Wetland Maps). The ciosest fresh water wetland downstream
of the site is outside 2.5 miles (4 km) (NYSDEC Fish and Wildlife Branch Wetland Maps). No
endangered species are known to exist within 2,5 miles (4 km) of the Seneca Falls 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.

The general approach used to investigate contamination at the Seneca Falls 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 Seneca Falls Site inciude:

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

» dermal contact/incidental ingestion of surface water and sediments in the Seneca River
potentially contaminated by runoff or direct discharge.

Surface water, streambed sediment and surface soils were sampled at the Seneca Falls Site.
No wells for ground water sampling are present at the site. 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 gas production for the Seneca Falls MGP for purposes of completing the SSPS
forms (see Appendix A, questions 18 and 23 for details), Sample locations and rationale are
presented in Table 1.

3.3.1 Surface Water Samples

A total of three (3) surface water samples were collected from the Seneca River at the Seneca
Falls Site on November 30, 1990. Sampling locations are indicated on Figure 5. Surface water
samples were obtained from upstream (SW-1, approximately 125 feet west of the site), along site
(SW-2), and further downstream (SW-3, approximately 150 feet east of SW-2). These locations were
selected to evaluate the changes in water quality potentially attributable to discharge of ground water
or surface water runoff from the Seneca Falls Site into the Seneca River. Surface water samples
were collected according to Atlantic Procedure 1022 (Appendix G).

Surface water samples were analyzed for volatile organic compounds using EPA Method 624,

semi-volatile organics 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.

SENECA FALLS SITE -9- SEPTEMBER 1991



——

TABLE 1

SAMPLING LOCATIONS AND RATIONALE AT THE SENECA FALLS SITE

SURFACE WATER

SW-1 Upstream
SW-2 Mid-site
SW-3 Along-site but 150

feet downstream
of SW-2

To evaluate potential changes in surface
water quality which may be attributable to the
discharge of ground water or tars, or runoff of
surface water from the Seneca Falls Site into
the Seneca River.

VOCs-EPA Method 624
SVQCs-EPA Method 625
Metals-EPA Method 200.7
Lead-EPA Method 7191
Chromium-EPA Method 7421
Cyanide-EPA Method 335

STREAMBED SEDIMENT

SE-1 Upsiream
SE-2 Mid-site
SE-3 Along-site but 150

feet downstream
of SE-2

To evaluate potential changes in streambed
sediment quality which may be attributable to
the discharge of ground water, or tars, or
runoff of surface water, or tars from the
Seneca Falls Site into the Seneca River.

VOCs-EPA Method 8240
SVOCs-EPA Method 8270
Metals-EPA Method 6010
Lead-EPA Method 7191
Chromium-EPA Method 7421
Cyanide-EPA Method 9010

SURFACE SOILS

581 In the wooded lot between the parking lot and the Seneca River,
1o evaluats residues which may be attributable to the former MGP.

S5-2 In the wooded lot between Seneca Office Supply and the Seneca
River, to evaluate residues which may be attributable to the former
MGP.

88-3 In the wooded lot downgradient of the former MGP and adjacent

to the Seneca River to evaluate residues which may be
attributable to the former MGP,

VOCs-EPA Method 8240
SVOCs-EPA Method 8270
Metals-EPA Method 6010
Lead-EPA Method 7191
Chromium-EPA Method 7421
Cyanide-EPA Method 9010

3.3.2 Streambed Sediment Samples

A total of three (3) streambed sediment samples were collected from the Seneca River on
November 30, 1990. These sample locations are coincident with the surface water sample
locations. Sediment samples were collected in accordance with Atlantic Procedure No. 1022

(Appendix G).

Sediment samples were analyzed for volatile organic compounds using EPA Method 8240,
semi-volatile organic compounds using EPA Method 8270, metals using EPA Method 6010, lead
using EPA Method 7191, chromium using EPA Method 7421, and cyanide using EPA Method

8010.

SENECA FALLS SITE
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3.3.3 Surface Soil Samples

A total of three (3) surface soil samples were coilected at the Seneca Falls Site on
November 30, 1990. Sampling locations are illustrated on Figure 5. Surface soils were
collected from 0.0 to 0.5 foot depth using dedicated stainless steel sampling spoons. Surface
soil sample $S-1 was gridded and consisted of 49 nodal points. Five (5) nodes, randomly
selected, were sampled and combined to produce a composite sample. Surface soil samples
58-2 and S8-3 were gridded and consisted of five (5) nodes, one on each corner and one in
the center. The 5 nodes were sampled and combined to produce a composite sample. Sample
areas and nodal selection are detailed in the field data section, Appendix C of this report.
Sample collection procedures are outlined in Atlantic Procedure 1020 (Appendix G).

Surface soil samples $S-1, 8S-2, and $S-3 were collected in the wooded lot between the
parking lot and the Seneca River, downgradient of former MGP operations {based on locations
of structures on Sanborn Maps). Sample locations were limited by the paved parking area and
the office supply building. Surface soil samples were analyzed for the same parameters and
using the same EPA methods as the streambed sediment samples.

SENECA FALLS SITE -12- SEPTEMBER 1991
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4.0 ANALYTICAL RESULTS

This section summarizes the analytical results of the sampling program conducted at the
Seneca Falls Site in Seneca Falls, New York. Appendix H lists the results of the analyses
performed by Wadsworth/Alert Laboratories, Inc. on the samples gathered from the various
media at the site.

4.1 Surface Water Analvtical Results

No VOCs, or 8VOCs were detected in any of the surface water samples collected at the
Seneca Falls Site. The along site sample (SW-2) contained cyanide at 0.27 ppm. The New York
State Ambient Water Quality Standard for cyanide in Class C surface waters is 0.0052 ppm.
Elevated levels of inorganics were not detected in any of the surface water samples collected
at the Seneca Falls Site.

4.2 Streambed Sediment Analvtical Results

The streambed sediment samples contained no detectable quantities of VOCs, however,
all 3 samples contained SVOCs and elevated levels of several metals which are summarized in
Table 2. Complete analytical results from which Table 2 is derived are tabulated in Appendix H.
The background concentrations of each metal were derived from the background concentration
listed for the sampling location closest to Seneca Falls, New York in Shacklette and Boerngen
(1984).

None of the three streambed sediment samples contained VOCs. The along-site sediment
sample (SE-2) contained 0.53 ppm bis(2-ethylhexyl)phthalate (SVOC), which is a common
laboratory contaminant that is also ubiquitous in the environment. Sediment samples SE-2
(along-site) and SE-3 (along-site but 150 feet downstream of SE-3) contained 0.38 ppm and
510 ppm dibenzofuran, respectively. Dibenzofuran is a potentially carcinogenic SVOC.
Sediment sample SE-3 also contained 2.50 ppm 2-methyinaphthalene (SVOC). All of the
streambed sediment samples contained non-carcinogenic polycyclic aromatic hydrocarbons
(PAHSs) at total concentrations of 13.00 ppm (SE-1, upstream), 20.10 ppm (SE-2, along-site), and
173.40 ppm (SE-3, furthest downsiream) (total concentrations include estimated (J) values). The
total concentration of carcinogenic polycyclic aromatic hydrocarbons (C-PAHs) detected in
sediment samples SE-1, SE-2, and SE-3 were 21.18 ppm, 43.23 ppm, and 86.80 ppm,
respectively (total concentrations inciude estimated (J) values). Dibenzofuran, 2-methyl-
naphthalene, and the types of PAHs and C-PAHs detected in the sediment samples may be
associated with former MGP operations as well as combustion and fuel oils. Due to the lack
of the historical information available on this site, especially concerning MGP and other
operations immediately adjacent to the river, the source of PAHs and C-PAHSs is unclear.

The streambed sediment samples contained elevated levels of antimony, arsenic, calcium,
copper, lead, manganese, mercury, and nickel, at varying concentrations when compared to
background levels of metals in surficial soils in the Seneca Falls, New York area (Shacklette and
Boerngen, 1984). An onsite source of elevated metal concentrations is not indicated by the
distribution of detected metals in the sediment samples. The elevated metal concentrations
could resuit from a variety of sources; the specific source is unknown.

SENECA FALLS SITE -18- SEPTEMBER 1991



‘ SEMI-VOLATILE CRGANIC, AND [INORGANIC COMPOUNDS

TABLE 2

DETECTED IN STREAMBED SEDIMENTS AT THE SENECA FALLS, NEW YORK SITE

SEMI-VOLATILE ORQANICS

Bis(2-athylhexyl)phthalate - 0.53] -
Dibenzofuran - 0.38) 510
2-Methylnaphthalene - - 2,504
NON-CARCINOGENIC PAHS
Acenaphthene - 0.78) 7.10
Acenaphthylene 015 0.62J) 1.80J
Anthracene 0.45) 3.30 14,00
Fluoranthene 7.90 1.60J 52.00
Fluorene - 0.60d 6,60
Naphthalene - - 6.90
Phenanthrene 1.20 7.60 60,00
Fyrene 3,30 5.60 25.00
TOTAL 13.00 20.10 173,40 10.00{1)
CARCINOGENIC PAHS
Benzo(a)anthracene 4.30 11.00 22,00
Benze(@flucranthene 4,10 10.00 13.00
Benza (K)llucranthene 0.954 1.004 1.40)
Benzo(g,h,i)perylens ©oa10 2,70 8.00
Benzo{a)pyrene 3.30 B.20 14.00
Chrysena 290 8.00 15.00
Dibenzo(a,h}anthracene 0.43J 0.73J 1.40J
Indeno(1,2,3-cd)pyrene 310 3.860 12.00
TOTAL 21.18 43.23 86.80 16.00(1)
BACKGROUND
INORQANICS CONCENTRATIONS
Antimeny 180.00 - - <1.00(2)
Arsenic 14.00 7.50 13.00 2.60(2)
Caleium 20,000 23,000 74,000 5,200(2)
Copper 1,400 * * 10.00(2)
Lead 1,900 * 780.00 700.00¢2)
Manganess * * 780.00 700,00{2)
Mercury - 0.63 9.10 0.13(2)
Nickel ' . 25.00 . 15.00(2)
Cyanide - - -
- None detected
* Detected, but betow background concentration.
J Detected, but befow quantification limit {estimated value}. .
(1) Level based on typical background concentrations at similar sites.
(2) Shacklette and Boerngen (1584)
SENECA FALLS SITE -14- SEPTEMBER 1991




4.3 Surface Soil Analytical Results

None of the three surface soil samples analyzed contained any detectable concentrations of
VOCs, however, all three contained SVOCs and inorganic compounds. Surface soil samples $S-1,
S8-2, and S8-3 contained PAHs and C-PAHs as shown in Table 3.

The total concentrations of C-PAHs in surface soil samples SS-1, SS-2, and SS-3 were
113.70 ppm, 109.20 ppm, and 163.50 ppm, respectively (total concentrations include estimated (J)
values). PAHs were detected at 72.30 ppm, 99.66 ppm, and 110.90 ppm in surface soil samples
S8-1, 88-2, and 8-3, respectively (total concentrations include estimated {J) levels).

All of the surface soil samples contained elevated levels of several metals when compared to
background concentrations of metals in the Seneca Falls, New York area as described by Shacklette
and Boerngen (1984). Cyanide was detected in SS-2 and SS-3 at concentrations of 3.80 ppm and
8.60 ppm, respectively. Cyanides at MGP sites are associated with purifier residue and are complex
cyanides which are stable under normal environmental conditions.

The PAHs and C-PAHs detected in the Seneca Falls, New York surficial soils may be related to
former MGP residues. The elevated levels of metals in the surface soils at the Seneca Falls, New
York Site could have originated from several sources and do not necessarily indicate association with
MGP residues. The detection of cyanide in samples SS-2 and SS-3 may be indicative of former MGP
operations.
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TABLE 3

SEMI-VOLATILE ORGANIC, AND INORGANIC COMPOUNDS

DETECTED IN SURFACE SOILS AT THE SENECA FALLS, NEW YORK SITE

r-SEJI-VOLATILE ORGANICS
NON-CARCINCGENIC PAHS
Acenaphthylene 1.70J 4.06J 2.50J
Anthracene 4.60J 6.104 7.50J
Fiuoranthene 34.00 51.00 56.00
Fluorene - 1.604 1.80J
Naphthalene - 0.96J -
Phenanthrene 12,00 12.00 16.00
Pytene 20.00 24.00 27.00
TOTAL 72.30 99.66 110.90 10.00(1)
CARCINOGENIC PAHS
Benzo(g)anthracene 20,00 27.00 39.00
Benzo(blfivoranthene 18,00 12.00 37.00
Benzo(kfluoranthene 8.00J 3.70J 4.60J
Benzo(g,hi)perylene 11.00 2.90J 12.00
Benzo(a)pyrene 18.00 20.00 25.00
Chryseng 21.00 21.00 25.00
Dibenzofa,h)anthracene 2.70J 2.60J 3.90J
Indeno(1.2,3-cd)pyrene 15.00 13.00 i7.00
TOTAL 113,70 109.20 163.50 10.00(1)
BACKGROUND
INORGANICS CONCENTRATIONS
Arsenic 5.50 3.30 7.90 2.60{2)
Calcium 43,000 29,000 13,000 5,200(2)
Mereury - 0.13 0.97 0.13(2}
Nickel 16.00 * * 15,00(2)
Selenium - 0.84 - 0.50(2)
Cyanide - 3.80 6.60 500(1)
~ None detected
* Detected, but below background concentration.
J Detected, but below quantification limit (estimated value).
(1) Level based on typical background concentrations at similar sites.
(&) Shacklette and Boarngen (1984)
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5.0 SCREENING RESULTS

The Seneca Falls MGP produced coal gas by coal carbonization. Residuals commonly
produced by the coal carbonization method of producing gas were coal tar, coke, ammoniacal
liquor, ash and clinker, purifier residues, and phenolic compounds. No visual or olfactory evidence
of contamination existed at the Seneca Falls Site, PAHs and C-PAHs often associated with MGP
operations, combustion by-products, and/or fuel oils, were detected in surficial soils and streambed
sediments. Cyanide was detected in two surface soil samples and in one surface water sample.
Dibenzofuran and 2-methylnaphthalene were detected in two streambed sediment samples.

The Seneca Falls Site in Seneca Falls, New York received an actual risk score of 27.1 and a
perceived risk score of 40.5 from the SSPS program. According to the SSPS program, direct contact
with surficial soils and streambed sediments containing constituents possibly associated with MGP
residues was identified as the major route of exposure to MGP residues at the Seneca Falls Site.
Several wells reportedly used for domestic, agricultural, industrial and commercial purposes are
located within a 3.11 mile (5 km) radius of the site. The well construction details, specific locations,
and water use information on these wells currently are unknown. Ground water may also be a
potential pathway of exposure to MGP residues at the Seneca Falls Site. The SSPS scores reflect
the assumptions that subsurface MGP residues exist at the Seneca Falls, New York 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 Seneca Falls Site according to the SSPS
pregram was identified as direct contact with surficial soils. Surficial soils and streambed sediments
at the Seneca Falls Site contained relatively high levels of 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 over extended periods of time. Two of the surface
soil samples and one surface water sample contained cyanide. Cyanides at MGP sites are
associated with purifier residues and are complex cyanides which are stable under normal
environmental conditions. Dibenzofuran and 2-methylnaphthalene were detected in two streambed
sediment samples.

Based on the high SSPS score of this site relative to other sites, and due to the limited potential
exposure to the public, additional sampling should be performed at the Seneca Falls Site to further
evaluate the potential of the former MGP acting as a source of the detected PAHs, C-PAHs,
dibenzofuran, 2-methylnaphthalene, and cyanide. This sampling program would include ground
water and subsurface soil studies focusing in areas where former MGP structures existed, and where
PAHs, C-PAHs, and cyanide were detected during the screening process. An extended streambed
sediment sampling survey is also recommended. In addition, a ground water use investigation
should be conducted in the Seneca Falls Site vicinity. This investigation would include locating wells
within a 3 mile (4.8 km) radius of the site, and determining the well construction and water use
information for each.,
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APPENDIX A

SSPS SCORES, ANSWERS AND ASSUMPTIONS QUESTIONNAIRE



SSPS DATA ENTRY FORM
Site Name: SENECA FAIIS STTE

Type of Site: M3P_SITE

Actual Risk: 27.1

Perceived Risk: 40.5

ACTUAT, RISK:
Surface Water:

Target:

Runoff Potential:

Near-surface Contamination:
Containment :
Mobility:

Subsurface Release Potential:
Subsurface Contaminaticn:
Contairmment :

Mobility:

Cbserved Release:

Ground Water:
Target:
Release Potential:
Subsurface Contamination:
Contairment :
Mobility:
Cbserved Relegse:
Direct Contact:

Target:

Surface Contamination:

Target :

Release Potential:
Subsurface Contamination:
Contaiment ;

Alr:

PERCETVED RISK:
Site Characteristics:
Surface Water:

Target:
Runcff Potential:

Near-surface Contamination:

Contaimment:
Mobility:

Subsurface Release Potential:
Subsurface Contamination:
Containment :

Mobility:

Observed Release:
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Grouy Water:

Target:
Release Potential:

Subsurface Contamination:

Contaimment: :
Mobility:
Cbserved Release:
Direct Contact:

Target:

Surface Contamination:

Air:
Target:
Release Potential:

Subsurface Contamination:

Contaimment :
Mcbility:
Observed Release:
Camunity Characteristics:

.

}_I
AW ORI
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Q1) Site Description: MANUFACTURED GAS PLANT
02) Service Region: North Central
Service Division: Seneca Falls
Neighborhood Type: Residential /Camercial
Q3) How is the surface water used?

—  Not currently used (score
— Industrial (2)
Recreaticnal (3)

I_ Irrigation, food preparation, or fishing (4}

—_  Drinking water (5)

1)

Select the appropriate answer with the highest score.

Score: 4.0

Page 2 of 18



Q4) For each distance, check the appmpriate row to indicate the mmber of
} pecple using the downstream surface water for the highest scoring purpose
| above.

Distance

. Within Within Within Within

(\ Population 5 km 3 km 1 km 1/2 km
_ 0 (0) (0) (0) (0)
{ . 1 to 100 (1) (2) (3) X__ (4)
‘ 101 to 1,000 x __(2) X  (3) x _(4) (6}
1,001 to 10,000 (3) (4) (6) (8)
10,001 to 100,000 (4) (6) (8) (10)
| 100,001 ard up (6) (8) (10 (12)

L Score: 4.0
Q5)  Check the appropriate downstream distance from the site to the nearest of
[ : each type of sensitive surface water environment :
Distance
- Outside Within Within Within Within
{ Target 4 km 4 km 2 km 1 km 1/2 km
Coastal wetland X (Q) {1) (6) (12) (16)
[ Freshwater wetland x__(0) (1) (3) (7) (16)
L Endangered species __ x_ (0) (1) (3) (8) (16)
[_. Score: 0.0
§ Q6) What is the slope of the terrain near the site:
Slope of Terrain Between Site and Surface Water

( Less 3% or 5% or 8% or M i

Onsite slope than 3% greater greater greater terrain
t ‘ Less than 3% (0) (1) (1) (2) (9)
less than 5% (0} (1) (2) (2) (2)

Less than 8% {0) (2) (2) (3) (9)
( 8% or greater X (0) (2) (3} (3) (9)

Page 3 of 18



l ' Score: _0.0
Q7) What is the expected maxdmum 24-hour rainfall over a year?

Iess than 2 an (0)
Less than 5 am (1)
Iess than 8 an (2)
8 cm or greater (3)

|| Il

08) What is the distance to the nearest body of surface water?

Greater than 2 km (0)
Iesgs than 2 km (1)

Less than 1/2 km (2)
less than 100 meters (3)

el | ]

‘ ‘ ‘
A ' | : Lt . ‘

Q)  What is the physical state of the wastes within cne-tenth of one meter (10
am) of the site surface?

X Solid, cansolidated and stabilized (0)
. Solid, unconsolidated and unstabilized (1)
_ Powder or fine material (2)

- Liquid, gas, or sludge (3)

- N (ol et e T ——y
N i . :
H ' ' . i -

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

Runoff blocked by high terrain (0)

Waste covered (1)

Exposed waste, sound diversion system (2)
Exposed waste, poor diversion system (3)
Site in surface water (4)

X

Select the appropriate answer with the highest score.

Score: _1.0

Q11) Fill ocut the table below describing the wastes present within one-tenth of
a meter (10 am} of the surface of the site. If data is not known exactly,
approxinations must be made. Include up to six chemicals.

Chemical Waste Concentration Established Persistence Quantity
Name (pom) Values (ppm) (0-3) (kg)
Arsenic 7.9 2.6 3 0.167
Cyanide 6.6 500 3 0.104
Lead 490. 700 3 7.22
C-PAH 166.9 10 3 3.864
P2H 130.36 10 3 2.8286
Mercury 0.87 0.13 3 0.0097
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Score: 6.0

Q12) What is the physical state of all of the wastes at the sgite 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

Qi3) What is the distance fram the bottem of the site to the top of the water
table?

Greater than 15 m (0)
Iess than 15 m (1)

Iess than 5 m (2)

Iless than 1 m (3)

Site in water table (6)

| bl ]
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Score: 3.0

Ql4) vhat is the expected anmual net precipitation?

bel | ]

Less than -25 cm (0)

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

Score: _3.0

Q15) What is the pemeability of the soil between the gite and the water table?

| bl |

Iess than 1 x 107 (Q)

Greater than 1 x 107 (1)
Greater than 1 x 107 (2)
Greater than 1 x 103 (3)

Score: 2.0

Ql6) What is the mcbility of the primary chemicals in the saturated zone?

1] b

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

Less than 1 (3)

Score: _0.0
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Q17) How well is the sgite designed to reduce leaching and subsurface release?

___ Non-permeable barrier and no ponding (0)
___  Non-permeable barrier and ponding (1)
_X  Inadequate barrier and no ponding (2)
— Inmadequate barrier and panding (3)

" ‘Based on site cbgervations. nade by Atlantlc $

Euv1rmrental Serv:l., Inc. 1n 1990

Score: 2.0

Q18) Fill ocut the table below describing all of the wastes present at the site.
If data is not known exactly, approximations must be made. Include up to

six chemicals.

Chemical Waste Concentration — Established Persistence Quantity
Name {pom) Values (ppam) {0-3) (kg)
VOCs 706.6 1.0 2 7.64
PAH 52,889.0 10 3 571,52
Cyanide 6.6 500 3 0.104
Arsenic 7.9 2.6 3 0,167
Mercury 0.97 0.13 3 0.0097
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Score: 6.0

Q18) Fill cut the table belcw describing wastes that have been detected in the

nearest body of surface 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 mist be made.
Include up to six chemicals.

Chemical Waste Concentration Govermment
Name (prb) Standard (ppb)
VOCs 0.0 -=
Cyanide 270 5.2

Score: 100.0

— o

How is the ground water used?

Not currently used (score = 1)
Industrial with altermative (2)

Drinking water with alternative or industrial with no
altemative (6)

Drinking water with no altermative (9)

pel |

|
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Select the appropriate answer with the highest score.

BasedeSGSwell zecordsarxithefollm.ngDOI-l
- publn.cations -

oy ReportmenﬁWaterDepaﬁmcemNewYoﬁc
- State, NYSDCH Division of Ekw:.mrental Health
~Bureau of. szlz_c Wat:er Supply, 1981

;Imrentory of Ommmlty Water Systars New York
: ‘State Vol. 1 --Mmicipal, NYSDOH Bureau of
.. Public Water- Supply, 1984 R

. _"Imentozy of Commity water Systene New York |
~ State Vol. 2 - Non- Mmc1pal NYSDOH: - Bureau of '
' ;:_Public Wat:er Su;@ly, 1984. : T o

Score: 6.0

Q21)

For each distance, check the appropriate row to indicate the mmber of
pecple 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 (0) (0) {0) (0) x (0)
1 to 100 {4) (6) (8) X (10) {20)
101 to 1,000 (8) (12) x__ (16) (20) 30
1,001 to 10,000 x _ {12) X (18) (24) {30) @n)
10,001 to 100,000 (16) (24) (32) (35) {4s)
100,001 and up (20) (30) (35) {40) {=0)

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

Page 10 of 18
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Q22) What is the distance from the bottam of:’ the site to the top of the aquifer

in use?
— Greater than 50 m {(0)
— Less than 50 m (1)
—  less than 25 m (2)
X ILess than 5 m (3)

Site in aguifer (6)

Score: _3.0

Q23)

Fill cut the table below describing wastes that have been detected in the
ground water. If wastes have not been detected, enter zeros for the
cancentraticns. If a waste release was detected by sight or smell but not

sanpled analytically, an approximation must be made. Include up to six
chemicals.

Chemical Waste Concentraticon Government

Name (ppb) Standard (ppb)
Benzene 195.6 0.0
Xylene 214.1 5.0
Toiuene 94.1 5.0
Cyanide 106.1 100.0
Naphthalene 237.6 - 10.0
Benzo (a) pyrene 32.9 0.0

Score: _75.0
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Q24) Indicate the distance fram the site to the nearest instance of each of the

land uses below:

Distance
Qutside Within Within Within Within

Land Use 4 km 4 km 2 km 1 km 1/2 km Onsite
Camercial/

Industrial {0) (1) (2) (3) (6) X (9)
National

Parks x _(0) (1) (1) (2) _ (3) (4)
Agriculture (0) (1) x (1) (2) (4) (6)
Residential (0) (1) (3) (5} X __(8) 15)

Score: 9.0

Q25)

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

Digtance
Within Within Within Within
Population 5 km 3 km 1 km 1/2 km Onsite
0 (0} (0) (0) (0) (0)
1 to 100 (92) {12) (15) _x (18) _X (28}
101 to 1,000 (12} (15) (18) (21) (31)
1,001 to 10,000 {15) x (18) x (21) (24) (34)
10,001 to 100,000 X (18) (21) {24) (27) {37)
100,001 and up (21) (24) (27) (30) {40)

Score: _28.0

Q26)

Check the appropriate distance fram the site to the nearest of each type
of sensitive envircrments, without regard to direction:

Distance
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 (D) X (0) (1) {2) (6)
Endangered species X__(0) (0) (1) (2) (6)

Page 12 of 18



l Q27) What is the vapor pressure of the primary wastes?

_ __  1x10° mm Hg or less (0)

{ ] __ Creater than 1 x 107 mm Hy (1)
—  Greater than 1 x 107 mm Hy (2)
X  Greater than 10 mm Hg (3)

Score: 3.0

N 028} What mnatural or artificial characteristics of the @gite prevent
o volatilization?

Covered by more than 10 om of soil or other impermeable
barrier (1)

X  Covered by 1 to 10 cm of soil (3)
—— Uncovered contaminated soil (7)
[ —— Covered by less than 1 an soil (8)
— . Uncovered pure contaminantsg (10)
{ ‘ Select the appropriate answer with the highest score.

Q29) What is the average wind speed at the site?

Pmrr——

Less than 2 m/s (1)
More than 2 m/s (2)
More than 4 m/s (3)
More than 6 m/s (4)

[ bel |

Score: 3.0

i ‘ Page 13 of 18



Q30)}) What natural or artificial cha.racte_r}istics of the site prevent dust

production?
—_  Urban (1)
X  Woodland or forest (2)
— . Grassland (4)

Open field (10)

Select the appropriate answer with the highest score.

Score: 2.0

Q31) Fill out the table below describing the wastes present at the surface of
the site. If the data is not known exactly, approximations mist be made.
Include up to six chemicals.

Chemical Waste Concentration Established Persistence Contaminated
Name (pxm) Values (ppm) (0-3) Area (nf)
Arsenic 7.9 2.6 3 300.0
Cyanide 6.6 500 3 200.0
Iead 480.0 700 3 300.0
C-P2H 166.9 10 3 300.0

PRH 130.36 10 3 300.0
Mercury 0.97 0.13 3 100.0

Page 14 of 18



Score: 24.0

Q32)

Fill cut 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 approximation must be made. TInclude up to six chemicals.
Chemical Waste Concentration Government

Name (pxb) Standard (ppb)

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 quard (4)

el 1]
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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)
—— 10mto 100 m (2)
X 0 to 10 meters (5)
—_  Ongite (10)
Score: 5.0
Q35) What is the distance fram the site to the nearest ground water well in
uge?
—— 10 km or more (1)
X 1 km to 10 km (3)
— 100mto 1 km (&)
—  less than 100 m (10)
Q36) What are the characteristics of the site wastes?

___ Other types of wastes (1)

X Carcinogens (7)
—_  Radicactive wastes (10)

Select the appropriate answer with the highest score.

Score:' 7.0
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Q37)

Is offsite contamination evident?

- No (1)

X Yes, has been measured (7)
— Yes, ig visgible (9)

— Yes, has been smelled (10)

Select the appropriate answer with the highest score.

Q38)}

Describe the area near the site:

Rural (1)

Agricultural (2)
Industrial (3)

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

Urban (10)

REREN

Score: 8.0

Q39)

What is the total volume of soil that is contaminated above regulatory
limits?

Less than 1 (1)

0t
More than 10 ot (2)
More than 100 nf (3)
More than 1,000 r® (4)
More than 10,000 m? (5)

1] be

Score: _1.0
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Q40)

How is cnsite land used?

Cther Commercial (1)
Agricultural (2)
Residential (6)
Industrial (9)

[ 1] be

Score: 1.0
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APPENDIX B

SITE CHRONOLOGY AND HISTORICAL MAPS
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SENECA FALLS, NY MGP SITE

187
Location: {¥¥Ix¥5 Fall Street
Owner: AnknoX Roger & Lewis Inc.

Acquisition, Organization & History

NYSEG

to
Empire Gas & Electric Co.
Organized: April 11, 1911
Acquired: December 31, 1936

to
Inter-Urban Gas Co.
Organized: January 21, 1903
Acquired: August 11, 1911

to
Seneca Falls & Waterloo Gas Light Company
Organized: December 16, 1856
Acquired: July 28, 19N
Remarks:

Seneca Falls gas was distributed Tocally from gas holder in Seneca Falls and also
piped to another gas holder in Waterioo, which city had no MGP of its own.

Real Estate Divestments:

Site now occupied by three residences.

From Second Annual Report of the NYS Commission of Gas & Electricity, 1906:
Seneca Falls and Waterloo Gas Light Co.: |

0 purchased 21,941,400 cubic feet of coal gas

0 source of gas not specified - may be Empire Coke of
Geneva (Border City)
0 percentage of gas unaccounted for: 11.2

From Directory of Gas Utilities, Federal Power Commission 1942:

0 Seneca Falls and Waterioo on natural gas supplied by NYSEG

h:21.jch
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APPENDIX C

ATLANTIC ENVIRONMENTAL SERVICES, INC.
SITE SURVEYS, SAMPLING FIELD NOTES AND AERIAL PHOTOGRAPHS
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SURFACE WATER AND SEDIMENT SAMPLES 3,2, and 1

SAMPLING FIELD NOTES

RECORDED BY ANNA SULLIVAN
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SURFACE SOIL SAMPLES 1 and 2

SAMPLING FIELD NOTES
RECORDED BY ANNA SULLIVAN
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SENECA FALLS
OFFICE SUPPLY BUILDING

SOCIAL GATHERING AREA IN THE
LOWLAND PART OF THE SENECA FALLS SITE



SLOPE LEADING TO THE SENECA RIVER BEHIND THE
OFFICE SUPPLY BUILDING AT THE SENECA FALLS SITE

LOWLAND PART OF THE SENECA FALLS SITE
AND THE SENECA RIVER
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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



HEATTH AND SAFETY PIAN

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 NYSEG manufactured gas plant sites. The HASP
takes into account the specific hazards inherent to the sites and presents
procedures to be followed by Atlantic Envirormental 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 and 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 and 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 continuous 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 company
physician, Dr. Martin Cherniak, who is a specialist in occupational health.
Yearly coamprehensive examinations are conducted on all field personnel on
Atlantic's staff.

Dr. Cherniak's address and telephone nmurber are:
Office:
Lawrence & Memorial Occupational Health Center
Suite 2B, 404 Thames Street
Groton, Connecticut 06340

Telephone: 203-445-4551

E-1



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 occupational history. The
following tests are performed as part of the examinations:

. Camplete blood workup (38 analyses), including screens for

particular toxicants anticipated at various types of sites (see
Exhibit E-1 for list of recommended 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 some form of hazardous substance or wishes to be rechecked
because he shows symptoms 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 various chemical substances
when needed. Material Safety Data Sheets for potential site contaminants are
presented in Exhibit E-2.



Preparation for Medical Emergencies

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

1. Name, address, home phone

2. Age, height, weight

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

4, All prescription and non-prescription medications currently being

5. glsidexgieﬁ

6. Particular sensitivities

7. Does he/she wear contact lenses

8. Short medical history including list of previocus illnesses

9. Name of personal physician and phone
These data sheets will be filled ocut 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 Injuries Incurred During Field Work

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

First-aid equipment will be available onsite urnder 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. Same

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 Ecuipment 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

Alcochol

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

& & 5 5 8 5 B B " s

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 completed 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.

E-4



Training P

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

Health and Safety Training

All of Atlantic's field personnel 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 COURSE DATE
James Gould Health and Safety Training for 9/16/88

Hazardous Waste Activities -
Geraghty and Miller

Amna 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~Environmental Consultants

The training courses consist of classroom instruction, field
demonstrations, use of respirators, use of appropriate protective clothing,
ard 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 and their synergistic effects

5. Practical considerations in health and safety management

6. Physical properties of chemicals

7. References for threshold limit values (TIV), lower explosion
limits (IEL), toxicity data, cross references

E-5



8. Technical assistance organizaticn

9. Air monitoring and survey instruments

10. Site entry and egress procedures

11. Heat stress monitoring

12. Ievels of personal protection

13. Controlling access to work zones and other contaminated areas

14. Persomnel 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

Tevels 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 on 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 gogyles
5-50 ppm above ambient Level C - Facepiece respirator, splash suit,

rubber boots, gloves and goggles
50-500 ppm above ambient level B -~ Positive Pressure SCEA, hooded

disposable coveralls, rubber boots,
gloves and radio.

500~1000 ppm above ambient Ievel A - Positive Pressure SCBA, chemical
resistant encapsulated suit, inner
and outer gloves ard 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 lLevels of Protection for Specific Site Activities

Site Activity Health Risk 1evel of Protection
1. Topographic Survey Lot Modified D
2. Surface Soil Sampling Iow Modified D
3. Surface Water Sampling Iow 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 HFAITH AND SAFETY PLAN HAS BEEN READ BY:

Sicmatures of site investigation team members and chservers who have

bean site safety briefi and have read this health and safe lan.

Date Firm Phone
' 11/1/90 Atlantic Env.  (203)537-0751

11/13/90  Atlantic Erv.  (203)537-0751
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RECOMMENDED BLOOD TESTS



EXHIBIT E-1 RECOMMENDED BLOOD TESTS

MEDICAL SURVEILLANCE PROGRAM

Total protein, albumin
globulin, total bilirubin
(direct bilirubin if total is
elevated).

Blood Tests

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

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

1 Blood-Forming Function: Blood Tests Complete blood count

} 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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Material Safety Data Sheet No. 316
Fr%m Gcng:!énli Rc{_crcncc Collection @ BENZENE
enium Publishin ration &

1145 Cazajgn é’gﬂ, (Revision D)

Schenectady, NY 12303-1836 USA Issued: November 1978

(518} 377-8855 . GENIUM PuBLisHING CORP. | Revised: April 1988
SECTION 1. MATERIAL IDENTIFICATION 25
Material Name: BENZENE oo
Description (Origin/Uses): Used in the manefacture of medicinal chemucals, dyes, linoleum, airpiane dopes, &
varmushes, and |acquers; and as a solvent for waxes, resins, and oiis.
HMIS
Other Designations: Benzol; Phene; Phenyihydride; C,H,; NIOSH RTECS No. CY 1400000, H 2
CAS No. 0071-43-2 ) F 3 R 1
4
Manufacturer: Contact your supplier or distributor. Consult the latest edition of the Chemicalweek R ? is 2
Buyers' Guide (Geaium ref. 73) for a list of suppliess. PPG
*See sect. § K 4
SECTION 2. INGREDIENTS AND HAZARDS /) EXPOSURE LIMITS
Benzene, CAS No. 0071432 Call0 OSHA PEL

8-Hr TWA: 1 ppm
15-Min Ceiling: 5 ppm
Action Level: 0.5 ppm

ACGIH TLY, 1987-838
TLY-TWA: |0 ppm, 30 mg/m’

Toxicity Data*
Human, Inhaiauon, LC, : 2000 pprv5S Min
Humag, Oral, TD,: 130 mg/kg
Humag, Inhalation, TC : 2i0 ppm

*See NIOSH, RTECS, for additional data with references to uritative, mutagene,
mmongenic, and reproductive effects.

SECTION 3. PHYSICAL DATA

Boiling Polnt: 176°F (80°C) Water Solubility (%): Slight

Meiting Point: 42°F(5.5°C) % Volatlie by Voiume: 100

Yapor Pressure: 75 Toms at 68°F (20°C) Molecular Welght: 78 Grams/Mole ) .
Vapor Density (Alr = 1): >1 - Specille Gravity (H,0 = 1): 0.37865 a1 68°F (20°C)

Appezrance and Odor: A colorless liquid; characteristic aromatic odor.

SECTION 4. FIRE AND EXPLOSION DATA LOWER UPPER
Flash Point and Method Autoignition Temperature Flammability Limits in Air
12'F(-1L1'C) CC 928°F (493°C) % by Volume 1.3% 1%

Extinguishing Media: Use dry chemicai, foamt, or carbon dioxide to put out benzene fircs. Water may be ineffective as an extinguishing
agent because it can scatter and spread the fire, Use water o cool § ire-cxposed contaners, (lush spills away from exposures, disperse benzene
vapar, and protect personnc attempling (o stop an unignited benzene jeak,

Unusual Fire or Explosion Hazards: Benzene vapor is heavier than air and can coilect in iow-lying areas such as sumps or wells.
Eliminat all sources of ignition there to prevent & dangerous flashback o the original liquid benzene. Danger: Explosive and flammable
benzene vapor-air mixtures can easily form at room (emperamre; always use this material in a way that minimizes dispersion of its vapor into
geoeral work areas. )

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

Benzene 15 stable in closed containers during routine operations. it docs not undergo hazardous polymenzatioa.

Chemical Incompatibilities: Hazardous chemical reactions invoiving benzeane and the following matenials are reported in Genium
reference 34: bromine pentafluoride, chlorine, chlorine trifluoride, chromic anhydride, nitryl perchiorate, oxygen, ozane, perchlorales, ‘
perchlaryl fluoride and aluminum chicride, permanganates and sulfuric acid, potassivm peroxide, silver perchlorate, and sodium peroxide.

Condltionsto Avold: Avoid all exposure to sources of ignition and to incompatible chemicals.

Hazardous Products of Decomposition: Toxic gases like carbon monoxide {CO) may be produced during benzene fires.

Caopynght © 1988 Gerum Pubtishing Corparsniod
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Nn 314  RENZENE 4%

SECTION 6. HEALTH HAZARD INFORMATION

Benzene 13 iisted 23 a suspected buman carcinogen by the ACGIH.

Summary of Risks: Prolanged skin contact with benzene or excessive inhalation of its vapor may cause headache, weakness, loss of
appelite, and lassitude, Cantinued ¢xpasure €aa cause collapse, bronchitis, and poeumonta. The mnst impartant hesith hazards are cancer
(leukenna), boue marrow effectt, and igjuries w the blood-forming titsue from chronic low-ievel exposure.

Medical Conditions Agpravated by Loong-Term Exposure: Aiiments of the hean, lungs, liver, kidaeys, blood, ind central
pervous sysizm (CNS) may be worsened by exposure. Administer prepiacement and periodic medical exzms emphasizing these organs'
funcuogs ana reassign workers who test posiuve. Target Organs: Blood, CNS, bone mxrrow, €yes, and upper respIratory wact
(URT). Primary Entry: Skin contact, inhalstion. Acate Effects: Dizziness, mentai dulinesg, nmses, hesdache, fatigue, and
giddiness.  Chromic Effects: Postible cancer {leukemia).

FIRST AID

Eyes: mmediately flush eyes, including under the eyetidy, gently but thorcughly with plenty of running water for at least 15 migutes.
Skin: Immediately wash the affected ares with Soap and water. .
Inbaiation: Remove the exposed person to m:hlir:mmworsuppouhi:orhabluﬂﬁng as peeded, )
Ingestion: Never give sything by mouth o someone who is uoconscious or convulsing. Do not induce vamiting becsause of the

posmbiiity of aspiration.

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

SECTION 7. SPILL, LEAK, AND DISPOSAL PROCEDURES

Spiit/Leak: Notify safety personnei, provide ventilation, and eiiminate sl sources of ignition immediately. Cleanup personnel need
prolection against contact with and inhalation of vapor (sec sect. 8). Contain large spilis and collect waste or absorb it with an inert material
such as sand. carth, or vermiculite, {se nonsparking wols to piace waste liquid or absorbent into closable containers for disposal, Keep

waste out of sewers, watersheds, snd WMETWRYY. -
Waste Disposal: Contact your supplier o a licemsed contractor for detziled recommendations for disposal. Follow Federzi, state, and

locai reguiaucns.

OSHA Designations

Air Contanunant (29 CFR 1910.1000 Subpart Z)

EPA Desigoations (40 CFR 302.4)

RCRA Hazardous Waste. No. U019

CERCLA Hazardous Substance, Reporuble Quantity: 1000 Ibs (454 kg)
SECTION 8. SPECIAL PROTECTION INFORMATION
Goggles: Always wear prowctive eyegiaises or chermical safety goggies. Where splashing is possible, wear & full face shield. Follow the
eye- and face-protection guidelines in 29 CFR 1910.133. Respirator: Wear a NIOSH-approved respirator per the N/OSH Pockes Guide
to Chemical Hazards for the maximum-use coucentrations and/or the exposure limits cited in section 2. Follow the respirator guidelines in
29 CFR 1910.134. For emergency or nonroutine use {¢.2., cleming reactor vessejs or storage tanks), wear a0 SCBA with a full facepiece
operated in the pressure-demand or positive-pressure mode, Waraing: Air-purifying respirators will not protect workers in oxygen-
deficient atmospheres. Other: Wear impervious gloves, boots, iprons, gauntlets, eic., to prevent any possibility of skin contact with this
Suspected human carcinogen. Ventilation: Install and Operais general and local ventilation systems powerful enough to maintain
airborne ievets of benzene beiow the OSHA PEL. standard cited in section 2,

Safety Stations: Make cyewash stations, wahing facilities, and safety showers available it use and handling aress. Contaminated
Equipment: Contact ienses pose 2 specizi hazard: soft lenses may absord irritants and all lenses concentrate them. Do nor wear contact
lenses 1o any work area. Remove contaminated clothing and launder it before wearing it agein; ciean this material from shoes and
equipment. Comments: Practice good personal hygiene:; always wash thoroughly after using this material Keep it off of your clothing
&nd equipment. Avoid ransferring it from: your hends 10 your magutit while eating, drinking, or amoking, Do ot eat, drinic, ar smoke in
my work are2. Da not inhale benzene vaper!

SECTION 9. SPECIAL PRECAUTIONS A ND COMMENTS
Storage/Segregation: Store benmenein & coal, dry, well-ventijaied arez away from sources of ignition and jincompatible chemicais.
Special Handling/Storage: Protect contxiners from physical damage. Electricaily ground and bond all metal containery used in
shipping or ransferring operations. Follow ail partx of 29 CFR. 1910.1028.

Engineering Contrals: All engineering systems (production, transportation, ¢ic.) must be of maximum explosion-proof design (non-
Sparking. electrically grounded and bonded, ete.)

Comments: If possible, substitute less maic soivents for benzeae; use this material with extreme caution and only if it is absolutely
essential.

Transoortation Data (49 CFR 172.151-2)

DOT Shipping Name: Senzenc DOT Labei: Flammabie Liquid IMO Labei: Flammable Eiquid
DOT Class: Flammabie Liguid DOT ID No. UN1114 IMO Class: 32
References: 1,2, 12, 72, 84-94, 100, 103.
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Material Safety Data Sheet |No. 317
'TCLUENE
Genium Publishing Corporation o
(Revision
1145 Caralyn Street
Schenectady, NY 12303-1836 USA Issued: August 1979

(518) 377-8855 GEMUM PUBLISHNG CORP. Revised: April 1986 ‘
SECTION 1. MATERIAL IDENTIFICATION 20
MATLELAL TIARIL tew v HMIS 0
H: 2 o
OTHER DESIGNATIONS: Methyl Benzene, Methyi Benzot, Phenylmethane, Toluol, F: 3
C5Hg, CAS #0108-28-3 R: 0
PPE*
MANUFACTURER/SUPPLIER: Available from many suppliers, including: . *See sect 8 R 1
Allied Corp., PO Box 2064R, Morristown, NJ 07960; Telephooe: (201} 4554400 I3
Ashiand Chemical Co., Industmiat Chemicals & Solvents Div., PO Box 2219, S2
Columbus, OH; Telephone; (614) 889-3844 K 4
SECTION 2. INGREDIENTS AND HAZARDS % HAZARD DATA
cal00  |B-ir TLY: 100 ppm, or
Tolueae CH4 375 my/m* (Skin)**
Man, [zhalanon, TCLo:
100 ppm: Psychotropic***®
*  Current (1985-86) ACGIH TLV. The OSHA PEL is 200 ppm with an Rat, Orai, LDsg: 5000 mg/kg
acceptable ceiling concenmation of 300 ppm and & acceptabie Rat, Inhatation, L.CLo:
maximum peak of 500 ppov10 minutes, 4000 ppmv4 hrs.
** Skin designation indicates that toluene can be sbsorbed through intact Rabbit, Skin, LDgg: 14 gmvkg
skin and coatribute to overall exposure,
*+* Affects the mind. Human, Eye: 300 ppm
SECTION 3. PHYSICAL DATA .
Boiling Point ... 231°F (111°C) Evaporation Rate (BuAc a 1) ... 224
VYapor Pressure @ 20°C, mm Hg ... 22 Specific Gravity (H70 = 1) ... 0.866
Water Solubility @ 20°C, wt. % ... 0.05 Melting Point ... -139°F (-95°C)
Vapor Density (Air = 1) .., 3.14 Percent Volatile by Voiume ... cz 100
Moiecular Weight ... 92.15
Appearance and edor Clear, colorless liquid with a characteristic aromatic odor. The odor is detectabie o most individuals in
the range of 10 to 15 ppm. Because olfactory fatigue occurs rapidly upon exposure o iuene, odor is not a good warming
property.
["SECTION 4. FIRE AND EXPLOSION DATA LOWER | UPPER
Flash Point and Method Autoignidon Temp, Flammability Limits in Air
40°F (4°C) CC 896°F (480°C) % by Yolume 1.27 71

EXTINGUISHING MEDIA: Carboa dioxide, dry chemical, alcohoi foam. Do not use « solid stream of water because the stream
will scarer and spread the fire. Use water spray to cool tanks/containers that are exposed (o fire and io disperse vapors.

UNUSUAL FIRE/EXPLOSION HAZARDS: This OSHA class IB flammable liquid is 2 dangerous fire hazard. It is a moderate fire
hazard when exposed 10 oxidizers, heat, sparks, or open flame, Vapors are heavier than air and may travel a considerable

distance 10 an igniton source and flash back.

SEECIAL FIRE FIGHTING PROCEDURES: Fire fighters should wear scif-contained breathing apparatus with full facepiece

operated in a pos:uve—pmssum mode when fighting fires involving wluene.

SECTION 5. REACTIVITY DATA

CHEMICAL INCOMPATIBILITIES: Tolueae is stable in closed contziners at room temperziure under normal storage and
handling conditions. [t docs not undergo hazardous polymerization. This material is incompatible with soong oxidizing
agents, dinitrogen lemraoxide, silver perchlorate, tetranitromethane, and uranium hexafluoride. Contact with these marerials
may cause {ire or explosion. Nitric acid and toluene, especially in the presence of sulfuric acid, will produce nigated
compounds that are dangerousiy cxplosive,

CONDITIONS TO AYQID: Avoid exposure to sparks, open flame, hot surfaces, and all sources of heai and 1gmtmn Toluene
wilf antack some forms of plastics, rubber, and coatings. Thermai decomposition or burning produces carbon dioxide and/or

carbon monoxide.
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No.317 486 TOLUENE

SECTION 6. HEALTH HAZARD INFORMATION [TLV

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

| Oluene 13 pOL COmSIAETEq & CAICINORED OY the NP, LAKC, or USHA. aUMMARY UF KISKN: Vapmxot luene may cause
irritation of the eyes, gose, upper respratory fract, and tkin.  Exposure (o 200 ppm for 8 hours cruses mrild fatigue,
weakness, confution, (acrimanos (teanng) xoxd paresthesia (a sensation of prickling, tiogling, or creeping o the skin that

has no objecnve cause). Exposure w higher concenmations may cause headache, nausea, dizziness, dijsted pupils, and
cuphona, and, in scvere cases, may cause unconsciousness and desth. The liquid is irritating m the eyes and skin, Contact
Wil the eyes may cause gansient corneal damage, conjunctival ritation, and bims if not prompely removed.  Repeated
and/or prolonged coutact with the sitin may cause dryfag ind zrscxing, jt may be absorbed through the ddn in toxic
amountt. Ingeston causes gritstion of the gasgointestinal tract md may cause effects resembling those from inhalation of
the vapor. Chromic overexposure  oluene may cause reversible kidoey and liver mjury. FIRST AID: EYE CONTACT:
Immediately flush eyes, including under cyelids, with rupaing waser for st least 1S minutes, Get medical anenticn if irritarion
peruists.® SKIN CONTACT: Immedistely flush sikin (for st least 15 mimites) while removing coutaminsted shoes and
clothing, Wash exposed area with s0ap and water. Get medical agention if irritation persists or if 4 large area has been
cxposed.® [NHALATION: Remove vicim 1o fresh air. Restore snd/or support breathing as roquired. Keep victim warm ad
quict. Get medical hefp.® [INGESTION: Give victim | b 2 glasses of water or milk. Contact 3 poison control ceater. Do not
induce vomiling untexs directed 0 do 30. Trantport victim to & medical facility. Never give mything by mouth to 2 person
who is uoconscious or convuising.  * GET MEDICAL ASSISTANCE = io piant, parsmedic, community, Get medical help
for further weatment, observanon, and support after first aid, if indicsted.

SPILLAEAK: Notify safety persocnei of large spills or lesks, Remove ail sources of heat and ignition. Provide maximum
explosion-proof ventifation. Limit accexs 0 spill area to oecesyary persomnet caly. Remove lesking containers o safe

place if feasible. Cleanup persormet need protection sguinst contact with liquid snd inhajation of vapar (see soct 8).

WASTE DISPOSAL; Absorb smali spiils with paper towet or vermicuiite, Contain large spills and coilect if feasible, or
absort with vermmeulite or sad. Place waste soivent ar shsorbent into closed containers for disposal using nonsparking

wols, Liquid can be flushed with water to m open holding sres for handling. Do not flush o sewer, walershed, or waterway,
COMMENTS: Place in suitable container for disposai by a Licensed contracior or burn in an spproved incinerator. Consider
reciziming by distillation. Contaminated sbscxbent can be buried in & smnitary landfill. Follow ail Federsi, state, and locai
regulations, TLm 96: 100-10 ppr Toluene is designaied a3 a hazardous waste by the EPA, The EPA (RCRA) HW No. is
U220 (40 CFR 261). The reportabie quantity (RQ) is 1000 [byv4S4 kg (40 CFR 117).

SECTION 8. SPECIAL PROTECTION INFORMATION: -
Provide gencral and locat exhaust vennistion to meet TLY requrements. VentilatGon faus mxi other eiecnicel service must be
ponsparking and have m expilosion-pmof dexign. Exhsust hoods should have a face velocity of & least 100 Hm (linear feet
per minute) ind be designed to capture heavy vapar, For emergency or nomroutine exposures where the TLY may be exceeded,
use an organic chemical cartridge respirazor if concentation it less than 200 ppm snd an approved canister gas mask or seif-
contained breathing apparntos with full facepiece if concentration is greater than 200 ppm.

Safety glasses or splash goggies should be worn in ail work areas. Neoprene gloves, apeos, face shield, boott, snd other
appropriate prowctve clothing god equipment thould be available and wormn as necessary to prevent skin and eye contact
Remove contaminated clothing immnediately and do not wear it until it has been properiy laundered.

Eyewash staticos and safety showers should be readily sveilghle i use and handlicg sress,

Coutact lenses pose a special hazard; soft lcuses may absorb tritann and all leases concenmute them,

SECTION 9, SPECIAL PRECAUTIONS AND COMMENTS it
SIORAGE SEGRECGATION: Smmlmnl,dry.wen-venmwdmlmyﬁnmoxﬁmglsmmulpmﬂfomﬂm
Storage areas must meet OSHA requirements for class IB flammabie liquids. Use metal safety csas for handling small amounts.
Protect containers from physical damage. Use cniy with adequaze ventilation. Avoid contact with eyes, skin, or clothing. Do
pot inhale or ngest. Use caution when handiing this compound because it can be shsorbed tvugh mact skin in toxic

zmounu, SPECIAL HANDLING/STORAGE: Ground #nd bond metal containers and equipment to prevent satic spariks whea
making transfers. Do ot smoke in use or storage greas. Use noosparking tools. ENGINEERING CONTROLS: Preplacement
md periodic medical exams emphasizing the liver, kidoeys, nervous system, lungs, bemt, znd blood shouid be provided.
Weorkers exposed 10 concentrations grester thea e action kevel (S0 ppm) should be examined at lesst once 2 yesr. Use of
alcohol can sggraveie the toxic effect of injuene.

COMMENTS: Emptied containers cogtain product residuss, Handle accordinglyi

Toluene is designated a2 2 hazzminuy mpsence by the BPA (40 CFR 116). LCOT Classification: Flammabie liquid. UN1294.

Datz Source(s) Code: [-9, 12, 16, 20, 21. 14, z5, 34 81, 32. CR
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Material Safety Data Sheet

From Genmium's Reference Collection
Genium Publishing Corporation
1145 Catalyn Sgeet
Schenectady, NY 12303-1836 USA

(518) 377-8855

&

GENIUM PUBLISHING CCRP.

No. 318

XYLENE (Mixed
(Revision D)
Issued: November

Isomers)

1980

Revised: August 1988

SECTION 1. MATERIAL IDENTIFICATION 26
Materiai Name: XYLENE (Mixed [somers)
Description (Origin/Uses): Used as a raw material for the production of benzotc acid, phthalic anhydride, isophthalic o
and terephthalic acids and their dimethyl esters in the manufacture of poiyester fibers; in sterilizing cargur; with
Canadian balsam as oil-immersion in microscopy: and as a cleaning agent in microscopic lechniques.
Other Designations: Dimethyibenzene; Xyloi; C,H,; CAS No. 1330-20-7 NFPA
Manufacturer: Contact your supplier or distributor. Consult the latest edition of the Chemicaiweek HMIS
Buyers' Guide (Genium ref. 73) for a list of supplicrs. - H 2 R I
Comments: Although there are three differsnt 1somers of xylene {ortho, meta, and para), the health agd physical F 3 [ 3
hazards of ail three 1somers are very similar. This MSDS is written for a xylene rixure of all three isomers, R 9 ' s 2
which is usually commercial xylene. PPG
*See sect. 8 K 3
SECTION 2. INGREDIENTS AND HAZARDS % EXPOSURE LIMITS
Xylene (Mixed [somers), CAS No. [330-20-7* . IDLH™ Levei: 1000 ppm
*o-Xylene, CAS No, 0095-47-6 OSHA PEL
m-Xylene, CAS No. 0108-38-3 8-Hr TWA: 100 ppm, 435 mg/m®
p-Xylege, CAS No. 0106-42-3 ACGIH TLVs, 1987-88
““Check with your supplier to determine if there are additions, contammnants, or TLV-TWA: 100 ppm, 435 mg/m?
impunties (such as benzene) that are present in reportabie quantities per TLV-STEL: 150 ppm, 655 mg/m’
29 CFR 1910. Toxicity Data""*
el ; . oxicity
“E:med:alciy dangerous o life an:i, health, 5 . Human, [ohafaton, TC, : 200 ppm
See NI‘OS!-{. ET§CS {No. ZE..IOQOOO). for additional data with references Man, iohalation. LC, : 10000 ppavé Hrs
to reproductive, imitative, and mutagenic effects. Rat, Oral, LD, : 4300 mgrkg
SECTION 3. PHYSICAL DATA
Boiling Point: 275°F 10 293°F (135°C 1o 145°C)* Water Solubility (%): I[osoluble
Melting Point: -13°F (-25°C) Molecular Weight: 106 Grams/Mole
Evaporation Rate: 0.6 Relative 10 BuAc = | % Volatile by Yolume: Ca [00 .
Specific Gravity (H,O = 1): 0.86 Vapor Pressure: 7to9 Torrs at 68°F (20°C)
Vapor Density (Air = 1): 3.7
Appearance and Odor: A clear liquid; zromatic hydrocarbon odor.
*Matenals with wider and narrower boiling ranges are commercially available.
SECTION 4. FIRE AND EXPLOSION DATA LOWER UPPER
Flash Point and Method Autoignition Temperature Flammability Limits in Air
81°F 0 90'F (27°C w 32°C) 867°F (464°C) % by Volume (% %

Extinguishing Media: Use foam. dry chemical, or carbon dioxide. Use watar sprays (o reduce the rate of burning and lo cool containers.

Unusual Fire or Explosion Hazards: Xyleoe vapar 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 self-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 conlainers during routine operations. [1 does not undergo hazardous poiymenzation.

Chemical Incompatibilities: This materiat may react dangerously with song oxidizers.
Conditions to Avoid: Avoid any exposure to sources of ignition and to strong oxidizers.

Hazardous Products of Decomposition: Carbon monoxide (CQ) may be evaived during xyiene fires.

Copyright © | 988 Genum Peblishing Corporanon.
Any commerciad uig of FEpY without the pupli LT u b1




No. 318  XYLENE (Mixed [somersy  8/88

SECTION 6. HEALTH HAZARD INFORMATION

SECTION:7. SPILL, LEAK: AND:DISPOSALE: PROCEDURES

Xvlene is not listed as a carcimogen by the [ARC, NTP, or OSHA.

Summary of Risks: Liquid xvlene 15 a skin irntant and causes erythema, dryness. and defatting; prolouged contact may cause
biistering. [chaling xyiene can depress the ceatrat nervous system (CNS), and ingesung 1t can result in gastromiesunal disturbance; and
possibiy hcmatemesis (vonuting biood). E{fects on the eyes. kidneys, liver, iungs, and the NS are also reported. Medical Conditions
Aggravated by Long-Term Exposure: Problems wih eyes, skin. ceawral nervous system, kidoeys, and liver may be worsened by
exposure to xylene. Target Orzans: CNS, eyes, gastromicsunal tract, blocd, liver. kidneys. siin. Primary Entry: [ohalaton.
skin conwevabsorpiion,  Acute Effects: Dizziness: excuement: drowsiness; mcoordin2ion; SIggenag gt irritation of eyes, 0oOse,
and throat: corneai vacuolization: anorexia; gausea; vomuting; abdominal pan; and dermauus.  Chromic Effects: Reversible eye
damage, headache, loss of appeute, nervousness, pale skin, and skin rash,

FIRST AID: Evyes. Immediately flush eyes, incivding under the eyelids, gentdy but thoroughly with pleaty of runoing water for at
lcast 1S mmutes. Skin. immediately wash the affected area with soap and water. [nhalation. Remove the exposed person (o fresn
awr; restore and/or support his or her breathing as needed. Have z tr2ined person administer 0Xygen. Ingestion. Never give anything
by mouth to someone who is uncoascious or convuising. Vomiting may occur spontaueously, but do not mduce it. If vomuung should
occur, keep exposed person’s head below fiis or her hips 1o prevent aspiration (breathing the liquid xylene into the lungs). Severe
hemorrnagic pneumenitis with grave, possibly fatal, pulmonary injury can occur from aspiring very smail quannties of xyleoe.

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 deiayed onset of pulmonary edema is

recommended.

Spiil/Leak: Notify safety personnel, provide vennilation, and eliminate ali sources of ignition immegiately. Cleanup personoet peed

protection against contact with and inhalation of xylene vapor (see sect. 8). Contain large spiils and collect waste or absorb it with an inert
material sucit as sand, earth, or vermiculits, Use nonsparking twois to place waste liquid or absorbent mto closabie containers for disposal.
Keep waste out of sewers, watersheds, and waterways.

Waste Disposal: Contact your supptier or a licensed countractor for detailed recommendations. Follow Federai, state, and local
regulations.

OSHA Designations

Air Contamimant (29 CFR 1910.1000 Subpart Z)

EPA Designations {40 CFR 302.4)

RCRA Hazardous Waste, No. U239

CERCLA Hazardous Substance, Reportable Quantity: 1000 ibs (454 kg), per the Clean Water Act (CWA), section LB

TSECTION 8 SPECIAL PROTECTION:INFORMATION

Goggles: Always wear protective eyegiasses or chemical safety goggles. Where splashing is possible, wear a full face shicid as a -
supplementary protective measure. Follow OSHA eye- and face-protection regulations (29 CFR 1910.133). Respirator: Usea N_IOSH-
approved resprrator per the NIOSH Pocker Guide 1o Chemical Hazards for the maximum-use concentrations and/or the exposure lmits
cited in section 2. Foilow QSHA respirator regulations (29 CFR 1910.134). For emergency or nogroutine use (leaks or cleaning reactor
vessels and storage tanks), wear an SCBA with a full facepiece operated in the pressure-demand or positive-pressure mode. Warning: Air-
purifying respirators will not protect workers in oxygen-deficieat atmospheres. Other: Wear impervious gloves, boots, aprons, gauntlets,
etc., as required by the specifics of the work operation to prevent prolonged or repealed skin contact with xylene. Ventilation: [nstall
and operate generai and locat maximum, explosion-proof ventilation systems powerful enough o maintain airbome ievels of xylene

beiow the OSHA PEL standard cited in section 2. Local exhaust ventilation is preferred because it prevents dispersion of xylcoe into
general work areas by elimmaung 1t at its source. Consult the latest edition of Genium refersnce 103 for detailed recommendations.
Safety Stations: Make eyewash stauons, safery/quick-drench showers, and washing facilities available i areas of use and handling.
Contaminated Equipment: Ccatact lenses pose a special hazard; soff lenses may absorb irritants and all lenses concentrate them. Do
not wear conlact lenses (o agy work area. Remove contaminated clothing and launder it before wearing it again; clean Aylene from shoes
and equipment. Comments: Pracuce good personal hygiene; aiways wash thoroughly after using this material. Keep it off of your
clothing and equipment. Avoid transferring it from your hands o your mouth while eaung, drinking, or smoking. Do not eat, dnink, or
smoke 1n any work area. Do oot inhale xyieae vapor.

" SECTION9: SPECIAL PRECAUTIONS AND:COMMENT:

Storage/Segregation: Slore xylene tn a cool, dry, well-ventilated area away from sources of ignition and strong oxidizers. Protect

countainers from physical damage.

Special Handling/Storage: Make sure all engineering systems ( production, transporiation) are of maximum :xplos_ion-proof design.
Ground and bond all containers, pipetines, etc., used in shipping, ransferring, reacting, producing, and sampling operations.

Transportation Data (49 CFR 172.101-2) L.
DOT Shipping Name: Xylene DOT Label: Flammable Liguid IMO Label: Flammable Liquid
DOT ID No. UN1307 DOT Hazard Class: Flammable Liquid IMO Class: 3.20r3.3

References: 1,2, 12,73, 84-94, 100, 1G3.
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Occupational Heaith Guideline for
Coal Tar Pitch Volatiles

INTRODUCTION

This guideline is intended as a source of information for
empioyees, empioyers, physicians, industrial hygienists,
and other occupational heaith professionais who may
have a need for such information. It does not attempt 10
present all data; rather, it presents pertinent informauon
and data in summary form.

SUBSTANCE IDENTIFICATION

Anthracene

b Fonnuia: CuH[n

* Synonyms: None

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

Phenanthrene

* Formula: CicHio

* Synonyms: None

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

Pyrene

. Fomuia:Cun
* Synonyms: None
* Appearance: Bright yellow solid

Carbazoie

» Formuia: C.aHWN

» Synonyms: None

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

Benzo(a)pyrene

* Formuia: CoeHi2
¢ Synonyms: BaP, 3,4-benzopyrene

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

PERMISSIBLE EXPOSURE LIMIT (PEL)

The current OSHA standard for coal tar pitch volatiles
is 0.2 milligram of coal tar pitch volatiles per cubic
meter of air (mg/m?) averaged over an gight-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 regulated as occupa-
tional carcinogens. The NIOSH Criterta Document for
Coal Tar Products and NIOSH Criteria Document for
Coke Oven Emissions shouid be consuited for more

detailed information.

HEALTH HAZARD INFORMATION

* Routes of exposure

Coal tar pitch volatiles can affect the body if they are
inhaled or if thay 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 especially susceptible to expo-
sure effects associated with coal tar pitch volatiles.
Repeated exposure to these materials may also cause
sunlight to have a more severe effect on a person'’s skin,
In addition, this type of exposure may cause an ailergic
skin rash. ’

* Reporring signs and symptoms

A physician should be contacted if anyone devetops 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 to each employee who is exposed to coal tar
pitch volatiles at potentially hazardous leveis:

These recommendations reflect good industnat hygiene and medicat surveiiiance practices and their implementation will
assist in achieving an eflective occupational health pragram. However, thay may not be suificient to achieve compliance
with all requirements of OSHA reguiations.

U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES
Public Healin Service Centers tor Disease Controt
Natonat Insitute tor Occupational Satety and Meahth
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L. Initiai Medieat 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 health monitoring. Exami-
nation of the oral cavity, resprratory tract, bladder, and
kidneys should be stressed. The skin should be exam-
ined for evidence of chronic disorders, for premalignant
and malignant lesions, and evidence of hyperpigmenta-
tion or photosensitivity,

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

—Urinary cytology: Coal tar pitch volatiles are asso-
ciated with an excess of kidney and bladder cancer.
Employees having 5 or more years of expasure 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 a Sputum cytology examination.

—14" x 17" chest foentgenogram: 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 ara
reported to cause an excess of bronchitis, Pericdic
surveillance is indicated.

—A complete blood count: Due to the possibility of
benzene exposure associated with coal tar pitch volia-
tiles, a complete blood count is considered necessary to

search for ieukemia and aplastic anemia.

~—>Skin disease: Coaf tar pitch volatiles are defatting
agents 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 employees 45 years of age
or older or with 10 or more years’ exposure to coal tar
pitch valatiles.

* Summary of toxicology

Coal tar pitch volatiles (CTPV) are products of the
destructive distillation of bituminous coal and contain
polynuciear 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 levei 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 empioyed exclusively at topside jobs
for 5 or more years, for whom the increased risk of

2 Coal Tar Piteh Volatiles

dying from lung cancer was 10-fold: all coke oven
workers had a 7-Y-fold increase in risk of dying from
kidney cancer. Although the causarive agent or agents
of the cancer in coke oven warkers 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 occupational contact wi;h
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, leukoderms 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 incressed 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 dats—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 = | at boiling po_int of anthra-
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 acetate = 1): Not applica-
ble
¢ Physical data—Phenanthrene

1. Molecular weight: 178.2

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

3. Specific gravity (water = ): 1.18

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

3. Melting point: 100.5 C (213'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—Pyrene

1. Molecular weight: 202.3

1. Boiling point (760 mm Hg): Greater than 360 C
(greater than 680 F)

September 1978
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3. Specific gravity (water = 1): 1.28
4. Vapor density (air = i at boiling potnt 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 at 20 C (68 F):
Insoiuble
8. Evaporation rate (butyl acetate = 1): Not applica-
bie
* Physical data—Carbazoie
1. Molecular weight: 167.2
2. Boiling point (760 mm Hg): 355 C (671 F)
3. Specific gravity (water = [): Greater than |
4. Vapor density (air = 1 at boiling point of carba-
zole): 5.8
5. Melting point: 246 C (475 F)
6. Vapor pressure at 20 C (58 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
* Physical data—Benzo(s)pyrene
1. Molecuiar weight: 252.3
2. Boiling point (750 mm Hg): Greater than 360 C
(greater than 680 F)
3. Specific gravity (water = 1): Greater than |
4. Vapor density (air = 1 at boiling point of
benzo(a)pyrene): 8.7
5. Meiting 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 (buty! acetate = |): Not applica-
ble
* Reactivity
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: %40 C
(1004 F); Others: Data not available
3. Flammable limits in air, % by volume: Anthra-
cene: Lower: 0.6; Others: Data not availabie
4, Extinguishant: Foam, dry chemical, and carbon
dioxide
+ Warning properties
Grant states that “coal tar and its various crude frac-
tions appear principally to cause reddening and squa-
mous cczemz 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 comnez. Occasionally, epithelioma of the lid
margin has been attributed to contact with coal tar.”

MONITORING AND MEASUREMENT
PROCEDURES

* General

Measurements to determine employee exposure are best
taken so that the average cight-hour exposure 1s based
on a single eight-hour sampie or on two four-hour
samples. Several shor-time intervai samples (up to 30
minutes) may aiso be used to determine the average
exposure level. Air samples should be taken in the
employee’s breathing zone (air that would most neariy
represent that inhaied by the empioyee).

* Method i

Coal tar products may be sampjed by collection on a
glass fiber filter with subsequent ultrasonic extraction
and weighing. An analytical method for coal tar puch
volatiles is in the NJOSH Manuai of Anaivtical Methods.
ind Ed., Vol. |, 1977, avatlable from the Government
Printing Office. Washington, D.C. 20402 (GPO No.

017-033-00267-3).
RESPIRATORS

* Good industrial hygiene practices recommend that
engineering controls be used to reduce environmental
concentrations to the permissible exposure ievel. 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
technicaily feasible, when such controis are in the
process of being installed, or when they fail and need to
be supplemented. Respirators may aiso be used for
operations which require entry 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 Health Administration (formerly Mining Enforce-
ment and Safety Administration) or by the National
Institute for Occupational Safety and Heaith. .

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

PERSONAL PROTECTIVE EQUIPMENT

* Employees should be provided with and required to
use impervious ¢lothing, gloves, face shieids (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 placed in closed containers for storage untij it
can be discarded or until provision is made for the
removai of coal tar pitch volatiles from the clothing. If
the clothing is to be laundered or otherwise cleaned to
remove the coal tar pitch volatiles, the person perform-
ing the operation shouid be informed of coal tar pitch
volatiles’s hazardous properties.

* Empioyees should be provided with and required to
use spiash-proof safety goggles where condensed coal
iar pttch voiatiles may contact the eyes.

SANITATION

* Workers subject to skin contact with coaj tar pitch
volatiies should wash with soap 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 handie 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 voiatiles
may occur shouid be identified by signs or other
appropriate means, and access to these areas shouid be
limited to authorized persons.

COMMON OPERATIONS AND CONTROLS

The following list includes some common operations in
which exposure 10 coal tar pitch volatiles may occur
and control methods which may be effective in each
case:

Operation Controis

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 manufacture of
roofing felts and papers
and roofing

4 Coal Tar Pitch Volatiles

Process enclosure:

focal exhaust
ventilation; general
dilution ventiiation;
personal protective
equipment

Process enclosure;
iocal exhaust
ventilation; general
dilution ventilation:
persanal protective
equiprnent

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

Operation Controis

Process enciosure;
locai exhaust
ventilation; general
dilution ventilation;
parsonal protective
equipment

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

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

Use in manufacture and
reparr of refractory
brick; use in production
of foundry cores; use in
manufacture of carbon
ceramic items

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 volatiies get into the eyes,
wash eyes immediately with large amounts of water,
lifting the lower and upper lids occasionnl.ly_. If irritation
is present after washing, get medical attcntlon..Contact
lenses should not be worn when working with these
chemicals.

* Skin Exposure _
If condensed coal tar pitch volatiles get on the skin,
wash the contaminated skin using soap or miid det.cr-
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 Tespiration. .
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 person has been overcome, notify some-
one else and put into effect the established emergency
rescue procedures. Do not become a casualty, Under-
stand the facility’s emergency rescue procedures and
know the locations of rescue equipment before the need
arises.

SPILL AND DISPOSAL PROCEDURES

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

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

concentrations, the following steps shouid be taken:
1. Ventilate area of spill.
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2. Collect released matenal in the most convenent and
safe manner for reclamation or for disposal in sealed
containers tn a secured sanitary Jandfill,

* Waste disposal method:

Coal tar puch volatiles may be disposed of in sealed
containers in a secured sanitary landfili.
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RESPIRATORY PROTECTION FOR COAL TAR PITCH VOLATILES

Conditlon

Minimum Respiratory Protection*
Required Above 0.2 mg/m?*

Particulate and Vapor
Concentrauon

2 mg/m? or iess

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

Any supplied-air raspirator,

Any seif-contained breathing apparatus.

10 mg/m? or less

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

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

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

Any self-contained breathing apparatus with a fuil facepiece.

200 mg/m? or less

A Type C supptied-air respirator operated in pressure-demand or other pcsitive
prassure or continuous-flow mode,

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

400 mg/m? or iess

A Type C supplied-air respirataf with a full facepiece operutad 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 wit'h a
full facepiece operated in pressure-demand or other positiva pressure or connng-
ous-flow mode and an auxiliary seif-contained breathing apparatus operated in

pressure-demand or ather pasitive 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 and particulates,
including pesticide respirators which meet the requirements of this class.

Any escape seif-contained breathing apparatus.

*Only NIQSH-approved or MSHA-approved eguipment shouid be used.



Occupationai Heaith Guideline for
Naphtha (Coai Tar)

INTRODUCTION

This guideline 1s intended as a source of information for
employees. empioyers, physicians. industrial hygienists,
and other occupational health professionals who may
have 2 need for such informaton. It does not attempt to
present ail data; rather, it presents pertinent information
and data in summary form.

SUBSTANCE IDENTIFICATION

* Formula: C,H, - C,H,. (approximateiy)

* Synonyms: Naphtha, 49 degrees Be-coal tar type;
crude solvent coal tar naphtha: high-solvent coal tar
naphtha

* Appearzance and odor: Reddish-brown, mobile liquid
with an aromanc odor.

PERMISSIBLE EXPOSURE LIMIT (PEL)

The current OSHA standard for coai tar naphtha is 100
pans of coal tar naphtha per miilion parts of air (ppm)
averaged over an eight-hour work shift. This may also
be expressed as 400 milligrams of coaj tar naphtha per
cubic meter of air (mg/m3).

HEALTH HAZARD INFORMATION

¢ Routes of exposure

Coal 1ar naphtha can affect the body if it is inhaled,
comes in contact with the eyes or skin, or is swailowed.,
* Effectsof overexposure

1. Short-term Exposure: Qverexposure 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. Lang-term Exposure: Prolonged overexposure 1o coal
tar naphtha may cause irritation of the skin.

J. Reporting Signs and Symproms: A physician should be
contacted if anyone develops any signs or symptoms
and suspects that they are caused by exposure to coal

1ar naphtha.

* Recommended medical surveiilance

The foliowing medicai procedures shouid be made
available to each empioyee who is exposed to coal tar
naphtha at potentially hazardous ievels:

1. Initial Medicai Screeming: Empioyees should be
screened for history of certain medical conditions
(listed beiow) which might place the empioyee a
increased risk from coal tar naphtha exposure.

~Skin disease: Coal tar naphtha is a defatting agent
and can cause dermatitis on prolonged exposure. Per-
sons with pre-existing skin disorders may be more
susceptible 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 biotransformation and detoxification of
foreign substances should be considered before expos-
ing persons with impaired liver function.

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

—Chronic respiratory disease: In persons with im-
paired pulmonary function. especiaily those with ob-
structive airway diseases, the breathing of coai tar
naphtha might cause exacerbation of symptoms due to
its irritant properties.

2. Periodic Medical Examination: Any empioyee devei-
oping the above-listed conditions should 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
1300 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 result of the presence of
benzene. There are few if any weil documented reporis
of industrial injury resuiting from the inhalation of

ag?:lﬂige::’*:?;;ﬂdagon; reflect good industrial nhygiene and medical surveillance practices and their implementation wil
9 an eftective occupational heaith program. However, they may not be sufficient 10 achieve comptiance
with all requirements of OSHA reguiations.

U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES
Pubic Heaitn Service Canters for Disease Contro
Nationa! Institute for Occupavonal Safety ang Heailh
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naphtha. However. exposure to high ccncentrauons
might be expected to cause lightheadedness. drowsi-
ness. and possibly irntation of the eves, nose. and throat.
Repeated or proionged contact with the liqgmd may
result in drying and cracking skin due to defatting
acuon. Ceal tar (naphtha) is a non-untform mixture of
aromatic hydrocarbons and may contain benzene.

CHEMICAL AND PHYSICAL PROPERTIES

* Phkysicaidata

I. Molecuiar weight: |10 (approximately)

2. Boiling point (760 mm Hg): 110 to 190 C (230 to
IN4F)

3. Specific gravity (water = 1): 0.97

4. Vapor density (air = | at boiling point of coal tar
naphtha): 3 (approximatety)

5. Melting point: Data not available

6. Vapor pressure 2t 20 C (68 F): Less than 5 mm Hg

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

8. Evaporation rate (butyl acetate = 1): Greater than
!

* Reactivity

1. Conditions contributing to instability: Heat

2. Incompauibilities: Contact with strong oxidizing
agents may cause fires and expiosions.

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

4. Special precautions: Coal tar naphtha will attack
some forms of plastics, rubber, and coatings.
¢ Flammability

1. Flash point: 38 to 43 C (100 to {09 F) (closed cup)

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

3. Flammable limits in air, 9% by volume: Data not
avaijable

4. Extinguishanu Dry chemical. foam. carbon diox-
ide
* Warning properties

I. Odor Threshold: Since the odor threshoids of the
main constituents of coal tar naphtha are below their
permissible exposure limits, the odor threshoid of coal
tar naphtha is assumed to be below the permissibie
exposure limit.

2. Eye Irritation Levei: According 1o 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 at
concentrations of 200 and 300 ppm, respectively,

3. Evaiuation of Warning Properies: Since the odar
threshold of the main constituents of coal tar naphtha
are well below their permissible exposure limits, coai tar
naphthg 1s treated as a material with adequate warning
properties.

2 Napintha (Coal Tar)

MONITORING AND MEASUREMENT
PROCEDURES

* General
Measurements 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-time interval sampies (up to 30
minutes) may also be used to determne the average
exposure level. Air sampies should be taken in the
empioyee’s breathing zone (air that would most neariy
represent that inhaled by the empioyee}.

* Method
Sampiing and analvses may be performed by collection

of coai 1ar naphtha vapors using an adsorption tube
with subsequent desorption with carbon disulfide and
gas chromatographic analysis. Also, detector tubes cer-
tified by NIOSH under 42 CFR Part 84 or other direct-
reading devices calibrated tc measure coal tar naphtha

‘may be used. An analytical method for coal tar naphtha

isin the NTOSH Manual of Analytical Methods, 2nd Ed..
Vol. 3. 1977, avaiable from the Government Printing
Office. Washingion. D.C. 20402 (GPO No. 017-033-
00261-4;.

026).

RESPIRATORS

* Good industrial hygiene practices recommend that
engineering controls be used to reduce eavironmental
concentrations to the permissible exposure level. How-
ever, there are some exceptions where respirators may
be used to controi 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 entry 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 (formeriy Mining Enforce-
ment and Safety Administration) or by the Naticnal
Institute for Occupational Safety and Heaith.

* Inaddition to respirator selection, a complete respira-
tory protection program shouid be instituted which
includes regular training, maintenance, inspection,
cleaning, and evatuation.

PERSONAL PROTECTIVE EQUIPMENT

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

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

piaced in closed containers for storage until it can be
discarded or until provision is made for the removal of
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coal tar naphtha from the clothing. If the clothing 15 to
be laundered or otherwise cleaned to remove the coal
tar naphtha. the person performing the operation shouid
be informed of coal 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 coai tar naphtha is removed
from the clothing.

* Employees shouid be provided with and required to
use splash-proof safety goggles where liquid coai tar
naphtha may contact the eyes.

SANITATION

* Skin that becomes wet with liquid coal tar naphtha
should be promptily washed or showered with 50ap or
mild detergent and water to remove any coal tar
naphtha.

COMMON OPERATIONS AND CONTROLS

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

Operation Controis

Process enciosure:
general dilution
ventilation: personat
protective equipment

Use in preparation of
coal-tar paints

General dilution
ventilation; personal
protective equipment

Use in preparation of
coumarone and indene

Process enclosure;
general dilution
ventilation; local

Use as a soivent in
rubber industry in
manufacture of water-
proof cloth, shoe exhaust ventration;
adhesives, and rubber personal protective
tires equipment

General dilution
ventiation; local
exhaust ventifation:
personail protective
equipment

Use as a soivent,
diluem, or thinner in
paint, varnish, and
lacquer industries

General dilution
vantilation; iocal
exhaust ventilation:
persaonai protective
equipment

Use in formulations of
nitrocellulose ang
ethyiceiiulose
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Controls

Generat dilution
ventilation; focal
exhaust ventilation;
personal protective
aquipment

Operation

Use as a solvent for
polymerized styrot,
short-ail phenolic
varnishes, urea, resins,
melamine, and other
synthetic resins; use as
a solvent for pesticides
as DDT and
Gamrmexane

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 cyes, 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, promptiy wash the
contaminated skin using soap or mild detergent. If coal
tar naphtha soaks through the ciothing, remove the
clothing immediately and wash the skin using soap or
mild detergent. If irritation persists after washing, get
medical attention.

* Bresthing

If 2 person breathes in large amounts of coal tar
naphtha, move the exposed person 10 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.

* Swailowing

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 else and put into effect the established cmergency
rescue procedures. Do not become a casuaity. Under-
stand the facility’s emergency rescue procedures and
know the locations of rescue equipment before t}m need
arises.

SPILL, LEAK, AND DISPOSAL
PROCEDURES

* Persons not wesring protective equipment and cloth-
ing should be restrictad from areas of spills or leaks unui
cleanup has been compietad.

* If coal tar naphtha is spilled or ieaked, the following
steps should be taken:

1. Remove 2l ignition sources.

2. Ventilate area of spill or leak.

3. For small quantities, absorb on paper toweis. Evapo-
rate in a safe place (such as a fume hood). Allow
sufficient time for evaporating vapors 10 compietely
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clear the hood ductwork. Burn the paper 1n a suitable
location away from combusubie materajs. Large quan.
tiies can be collected and atomizeg 1 a suitable com-
bustion chamber. Coal tar naphtha should not be aj-
lowed to enter a confined space, such as a sewer,
because of the possibility of an expiosion.

* Waste disposal methods:

Coal tar naphtha may be disposed of:

I. By absorbing it 1n vermicuiite. dry sand. earth or 3
stmilar materiaj and disposing 1n a secureg samuary
landfili.

2. By atomIzing in a suitable combustion chamber,

4 Napnhtha (Coal Tar)
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RESPIRATORY PROTECTION FOR NAPHTHA (COAL TAR)

Condition

Minimum Respiratory Protection*
Required Above 100 ppm

Vapor Concentration

1000 ppm or less

A chemical cartndge resprrator with a full facepiece and an organic vapor
carridge(s).

5000 ppm or iess

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 supptlied-air respirator with a fuil 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 operatad in pressure-
demand or other posttive pressure mode.

A combination respirator which includes a Type C supplied-air respirator wit_h a
full facepiece operated in pressure-dernand or other positive pressure or commp-
ous-flow mode and an auxiliary seif-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.

Any escape seif-contained breathing apparatus.

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



Material Safety Data Sheet No. 351
from Genium's Reference Collection S MONO
Genium Publishing Carporation . I Y_REI, C']E MER
1145 Catalyn Street (Rev:su?n }
Schenectady, NY 12303-1836 USA Issued: August 1979
(518) 377-8855 aenum pusustina core. | Revised: November 1988

'SECTION 1. MATERI?

Description (Origin/Uses): Used widely in making polystyrene plastics, protective coatings, styrenated polyesters,

copolymer resing, and as a chemical intermediate. Styrene-butadiene rubber (SBR) is the most extensively used type

of synthetic rubber. NFPA
HMIS

Material Name: S'I'YRENE ‘MONOMER
ES

Other Designations: Phenyl Ethylene; Vinyl Benzene; Cinnamene; Ethylenylbenzene;
Styrol; CH,CH=CH,; CAS No. 0100-42-5

Manufacturer: Contact your supplier or distributor. Consult the iatsst edition of the Chemicaiweek
Buyers’ Guide (Genium ref. 73) for a list of suppliers,

"SECTION 2; INGREDIENTS AND H. _ XPOSUR
Styrene, CAS No. 0100-42-5 Ca i00 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’

Toxicity Data**
Human, Inhalation, LC, : 10000 ppm (30 Mins)
Human, [nhalation, TC : 600 ppm

*This material can be absorbed through intact skin, which contributes to

overall exposure,
**See NIOSH, RTECS (WL3675000), for additional data with references to
reproductive, mutagenic, tumorigenic, and irritative effects,

SECETION HYSIE: AL
Bolling Point: 293°F (143°C) Molecular Weight: 104 Grams/Mole
Melting Point: -23.08°F (-30.6'C) ' Solubility in Water (%): Slight
Vapor Density (Air = 1): 3.6 Specific Gravity (H,0 = 1): 0.9059 at 68°F (20°C)

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

Appearance and Odor: A colorless-to-yellow, cily liquid; sweet, pleasant aromatic odor at Iow concentrations and unpleasant odor at high
concentrations, The

SECTION 4 F NDEXPLO :
Flash Point and Method: 88°F (31°C) C |Autoigniti0n Temperature: 914°F (490°C) LEL: 1.1% v/v UEL: 6.1% viv
Extinguishing Media: Use foam, dry chemical, or carbon dioxide, Use water spray to cool fire-exposed containers, to disperse the styrene
vapor, and to protect personnel who are attempting to stop a styrene leak. In the case of large fires 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 a Jow-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 tanks. 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. REACEIVITY DATA pmmmed e :
Stability/Polymerization: Styrene is stable jn closed containers during routine operations. Hazardous polymerization ¢an occur if the
inhibitor fails or if the styrene monomer is exposed to excessive heat, light, or catalytic materials such as peroxides and strong mds '
Chemical Incompatibilitles: Styrene reacts dangerously with oxidizing materials such as chlorosulfonic acid, oleum, and sulfuric acid.
Additionally, it can self-polymerize if the inhibitor becomes depleted, is removed, or is otherwise rendered ineffective. Conditlons to
Avold: Avoid any exposure o sources of ignition and to incompatible chemicais, 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 during fires.
SECTIO. E# :HAZARD: INFORMATION e :
Carcinogenicity: Styrene is not listed as & carcinogen by the NTP, JARC, 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, nausez, headache,
fatigue, dizziness, and possibly a metailic taste in their mouths. Exposures above 800 ppm are immediately jrritating to the eyes, nos.c, and
the respiratory system. Repeated or prolonged skin contact with liquid styrene can cause defatting, dermatitis, and irritation. Excessive
expostre 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, eyes, respiratory system, and the central nervous sytc.m (CNS). Prix_nary
Entry: Inhalation, skin contact and absorption. Acute Effects: Skin and eye irritation; depression of the CNS symptomized by drowsiness,

Copyright © 1985 by Geninm Publishing Corporation.
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SECTION:6.:HE : :
unsteady gait, wenkncss and loss of coordination. Chronic Effects: None rcponed FIRST AID: Eyes. Immedaately flush eyes, mcludmg
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 arcas are involved, continue to carefully monitor the
exposed person for signs of developing denression of the CNS, because liquid styrene can penetrate intact skin rapidly by absorption.
Inhalation. Remove the exposed person to fresh air; restore andfor support his or her breathing as needed. Have qualified medical personnet
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 to someone who is unconscious or convuls-
ing. Get medical kelp (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 deu:rmmmg the level of exposurc to the styrene.

Spill/Leak: Notify safety personnel, evacuate unnecessary persoanel, eliminate all sources of ignition immediately, and provide adequate
ventilation, Cleanup personnel need protection against skin or eye contact with this liquid as well as inhalation of its vapor (see sect. §).
Contain large spills and collect waste or absorb it with an inert materiat 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: Dispose of contaminated styrene promptly; do not siore 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 C)FR 1910.1000 Subpart Z).

EPA Designations (40 CFR 3
CERCLA Hazardous Substance, Reportable Quantity: 1000 lbs (454 kg), per the Clean Water Act (CW A), §311 (b) (4)

SECTION: 8. SPECIAL: PROTECTION" INFORMATION::: = & - S
Gogples: Always wear proteclive eyeglasses or chemical safety goggles. Where splashing is posuble, wear a full face shn:ld Follow

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/cr the exposure limits cited in section 2. Follow 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-deficient atmospheres. Other: Wear impervious gloves, boots, aprons, and gauntlets, etc., to
prevent prolonged or repeated skin contact with this material. Ventilation: Instail 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. Locai
exhaust ventilation is preferred because it prevents dispersion of the contaminant into the general work area by eliminating it at its source.
Coasult 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 launder 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 ealing, 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 nor eat,
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, weil-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 facilities, 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 reguirements.
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 shouid be stored under a nitrogen blanket. Engineering Controls: Make sure all
engineering systems (production, transportation) are of maximum explosion-proof design. Ground and bond 2ll containers and pipelines, eic.,
used in shipping, transferring, reacting, production, and sampling operations to prevent static sparks. Other: Inhibited 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 TMO 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 aa to the suitability of information herein for purchaser's purposes are
necessarily purcheser's responsibility. Therefore, although reasonable care has Prep ared by PI Igoe, BS
beea taken in the preparation of such informution, Genium Publishing Corp. : : F o i
exteads 10 warranties, makes 10 representations and assumes oo responsibility Industrial Hygiene Review: DJ Wilson, CIH
as to the accuracy or suitability of such infermation for application to
purchaser's intended purposes or for consequences of its use. 6

Copyright © 1588 by Genium Publishing Catporation
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Medical Review: MI Hardies, MD
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GENIUM PUBLISHING CORPORATION ‘ PHENOL (Revisi
1145 CATALYN ST., SCHENECTADY, NY 12303 USA (518) 377-8854 T | fssed: September, 1986

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

SECTION 1. MATERIAL IDENTIFICATION [

MATERIAL NAME: pHENDL

OTHER DESIGNATIONS: Carbolic Acid, Hydrobenzene, Oxybenzene, Phenic acid, Phenyl Hydrate, Phenyl hydroxide,
Phenylic acid, Phenyl alcohoi, CAS ¥000 108 952, C6H50H o
MANUFACTURER/SUPPLIER:  available from many suppliers, inciuding: 00

Dow Chemical USA :
2020 Dow Center
Midland MI 48640 {S17) 636-1000

SECTION 2. INGREDIENTS AND HAZARDS % HAZARD DATA
ca 100f 8 hr TWA: 5 ppm,

PHENOL
@—OH _ 19 mg/m> {Skin) 30
STEL: 10 ppm, 38 mg/m

* Current OSHA PEL and ACGIH TLV/STEL (1984-85) (Skin) notation indicateq 140 mg/kg .

a potential contribution to overall exposure via abserption through Rat, oral LDLo:
the skin, JAlamelke L

NIOSH recommends a L0 hr. TWA of 20 mg/m3 with a ceiling of 60 mg/m3 Rat, skin LD50:

for any 15 minute period. 669 mg/kg
SECTION 3. PHYSICAL DATA
Boiling Point B 1 atm ....%...00ns 359.4°F (181.9°C) Specific Gravity (HZOSI):
Vapor pressure @ 25°C ............ 0.35 Solid: 1.017 @ 25/4°C
Vapor density (Air=l) ............ 3.24 Liquid: 1.0576 @ 41/4°C o o
Solubility in water (% by wt.) .., 8.4 @ 20°% Melting point .........cacn- 109.4°F (43°C)
(Sel. in all proporticn @ temp. >66°C) Volatiles, % by vol @ 20°C .. ca 100
------------------------------------ ommmmonmooon - =1} ... <0.03
APPEARANCE & ODOR: White crystalline solid with 2 charac- ! 5"‘1’°"_‘t1°“c;:;“@(§;‘3§ 2 Ls1
teristic sharp medicinal sweet, tangy odor which is de- :M;scosity, . }" """" 9; 12
tec%able above 0.05 ppm, Phenol turns gink or red if it : lecular weight ...... *
[ contains jmpuzities of if 1T is exposed to Beat or light,
SECTION 4. FIRE AND EXPLOSION DATA . Lower | Upper
Flash Point and Method Autoignition Temp. Flammability Limits in Air
175%F (79°%¢) c.c. 1319%F (715°0) % by volume 1.5 8.6

EXTINGUISHING MEDIA: Carbon dioxide, dry chemical, ot 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.
Phencl presents a moderate fire hazard when exposed to heat, flame, or oxidizers. Khen heated, it remits
toxic fumes and vapors which will form explosive mixtures with air. Solid phencl burns with difficulty,
giving off a heavy smoke.

Firefighters should wear self-contained breathing apparatus and full protective clothing when fighting fires
invelving 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 ipcompatible with strong oxidizing agents and halogens. Reaction with
caleium 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,

Copiright © o iaswe date, Geniows Publisking Corperasion GENIUM PUBLISHING
sy ommmerciel s withoat puibliskor’s wueiile pmission it prebdbited.
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SECTION 6. HEALTH HAZARD INFORMATION . | TLY &' 0on or 19 me/n? (Skin)

{ELOL 10 @ EeNerai DIoiOplasiac POLSON WNiCh 15.COTTOSLvE. Lo DOUy CLSSUE. POLSONLNE CANl OCCUr V1A SKLD
inooruetion, vapor inhalation, or ingesticn, Vapers of phenol are irritating to the'eyes, nose, and tnroat:
e linquid is rapidly absorbed through tne skin. Contact with the skin causes a whxtc.wrinkled discoloration
fzllowed by a severe burn or zystemic poisoning if not properly removed. Intense burning and pa%n from skin
1intact may ve delayed. Absorption of plienol through skin may cause sudden collapse, or death. OHymptoms iod
devaiop rapidiy. When ingested, phenol causas burning of the gastrointestinal iract, and- blotehes on the 1lips
and in the mouth. Headache, nausea, dizziness, dyspnea, shock, convulsions, and death may follow exposures
by any route. Chronic expesure to low concentrotions of phenol may cause digestive disturbances, nervous
dizorders, sxin eruptions, and death due to liver and kidney damge. The TLV is set to prevent systemic
polscning. )
FIn3T AlD: EYE CONTACT: Immedisteiy flush eyes, including under eyelids, with cop%ous amounts of running
¥ater tor at least 30 minutes. Get medieal attention! (Inplant, community, paramedic}. SKIN CONTACT:
izmesintely flush skin for at lsast 30 minutes while removing contaminated clothing and shoes. Cet medical

astention! INHALATION: Remove victim to fresh air. Restore and/or support breathing as necessary. K;z{k ,
cerson warn and quiet. Transport to a medical facility. INGESTION: Give victim large quantities Ofuids 02
w1%er as quickly as possible. Induce vomiting by touching back of throat with finger. Do not glve {1

ipd:ce vomiting if vietim is unconscious or is having convulsions. Contact a physician or Poison Control

SECTION 7. SPILL, LEAK AND DISPOSAL PROCEDURES

Notity safety personnel of spills or leaks. Remove all sources of heat and ignition. Provide maximum
explosion-prouf ventilation. Evacuate all personnel from area, except for those involved in clean-up. Close
the leak lamediately, if possible. Absorb small spills on paper, vermiculite or other absorbent and place
in z 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 sewer, watersheds, or waterways! Notify proper
authorities including the National Response Center (800-424-8802). (lean-up personnel must wear z self- .
contained breathing apparatus and full personal protective clothing and equipment. DISPOSAL: Burn cont?ml-
nated waste in an approved incinerator. Phenol may be recovered by charcoal absorption, solvent extraction on
steam stripping. A concentration of 1% by weight is required for economical recovery. Phenol is water soluble

and is amenable ro hinlagiral or chemiral nxidarion. Solutions can be chemicallvy oxidized by chlcriﬁﬁir
chlorine diexide, or other oxidants. Phenol content of water supply not to exceed 0.001 mg/L. (DO

flush phenoi dawn drains.) RCRA Hazardous Waste ¥ U188 Reportable Spill quantity ... 1000 1bs.
SECTION 8. SPECIAL PROTECTION INFORMATION

Provide general and local exhaust ventilation (explosion-proof) to meet TLV requirements. When phenol is
heated, vapor inhalation can be a serious hazard without proper precaution. For emergency or nonroutine
exposures where the TLV may be excecded, use an appropriate NI1OSH-approved full face respirator. Fume.hoods
should maintain a minimum face velociry of 100 1fm. All electrical service im use or storage areas should
have an cxplosien-proof design. .

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 respirat?r
should be available and worn as appropriate. Remove contaminated clothing immediately and do not reuse until
it has heen properly laundered. .

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

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

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS

Store in claosed containers in a cool, dry, well-ventilated area away from heated surfaces, open flame and
ignition sources. Outside or detached storage is preferrcd. Mrotect containers from physical damage. ]
Phenol is a very dangerous compound. Do not breathe vapor or allow liquid to come in contact with th? skin.
Wear appropriate protective equipment and remove contaminated clothing immediately. Use extreme caution when
transporting phenol to prevent leaks. Vent containcrs 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
preplacenent apd periodic medical exams to ewmployees working with phenol. Do not allow untrained workers to

handle this material (see also ASTM D2286-5ampling and Handling Phenol),
G & AT - Class § Poison. LABEL: PUISON
DATA SOURCES) CONE (See Glassarvy 2212, 1§, 19, 23-24, 31, 31, 37, 38, 59. 79. R.
g~
: APPROVALS CFCQeenccen 1185
jgigu'n.'m.l as |;;:h:,\u-ur:mm:| nl h.rrnr'-‘ frer : 4 ,M,, o nevenaniy parchaet | —
e g o e s ekt the e whntrsn ([ INDUST. HYGIENE/SAPETY et/ /)-8
sbulity a0 the suuafe v or wWilahiy of such inteme da fug appiicalinn e purs bases s intesded fricpees —
ot fof oGt e al sy e = —
o MEDICAL REVIEW: ﬁg O:.c S5
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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 Issued: August 1978

Schenectady, NY 12303-1836 USA

cemum pusushing corr. | Revised: November 1988

(518) 377-8855

SECTION 1. MATERIAL -IDENTIFICATIO | T
Material Name: ETHYL BENZENE o
Description (Origin/Uses): Used as a soivent 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 Iatest edition of the Chemicalweek Hmlg, R 1
Buyers’ Guide (Genium ref. 73) for a list of suppliers. E 3 I 3

R 0

PPG* ; 3

*See sect. 8

SECIION. XPOSURE LIMITS

INGREDIENTS -AND:HAZARDS:

Ethyl Benzene, CAS No. 0100-41-4 Ca 100 OSHA PELs
8-Hr TWA: 100 ppm, 435 mg/m’
15- Min STEL: 125 ppm, 545 mg/m®
ACGIH TLVs, 1988-89
TLV-TWA: 100 ppm, 435 mg/m?®
TLV-STEL: 125 ppm, 545 mg/m’

Toxicity Data*
Human, Inhalation, TC ; 100 ppm {8 Hrs)
Rat, Oral, LD, 3500 mg/kg

*See NIOSH, RTECS (DAQ700000), for additional data with refercnces to
reproductive, irritative, and mutagenic effects.

SECTION: 3..:PHYSICAL:: DA S
Botting Point: 277°F (136°C) Molecular Weight: 106 Grams/Mole
Melting Point: -139°F (-95°C) Solubllity in Water (%): Slight
Vapor Pressure: 7.1 Tomrs at 68°F (20°C) Specific Gravity (H,0 = 1): 0.86258 at 77°F (25°C)

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

Appearance and Odor: A clear, colorless, flaramable liquid; characteristic aromatic hydrocarbon cdor.

SECTION: 4::FIREAND S EXPEOSION DA

Flash Point and Method: 64°F (18°C) CC ] Autoignition Temperature; 810°F (432.22°C) |LEL: 1% viv  |UEL: 6.7% viv

Extinguishing Media: 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 burning liquid. Use water spray to cool fire-exposed containers of ethyl benzene, to
disperse ethyl benzene vapor, and 1o 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 sclf-contained
breathing apparatus (SCBA) with a full facepiece operated in the pressure-demand or positive-pressure mode.

“SEE€TIO EACTIVIT

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 produc.ts,
etc., and to incompatible chemicais. 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 INFORMATIO

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 eyes 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, N
narcosis, and coma. Skin contact with liquid ethyl benzene causes irritation; 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 a small amount into the lungs can
result in extensive edema (lungs filled with fluid) and hemorrhaging of the lung tissue. No systemic effects are expected af; the levels that
produce pronounced, unignorable, disagreeable skin and eye irritation. The TLVs cited in section 2 are sct to prevent this 1‘nt01crable
irritation. Medical Conditions Aggravated by Long-Term Exposure: None reported. Target Organs: Skin, eyes, respu'atf)ry system, a_nd
CNS. Primary Entry: Inhalation, skin contact Acute Effects: Irritation of the skin, eyes, and respiratory system. Also, cardmc-.rh).fthm dis-
turbance due to sensitization; acute bronchitis, bronchospasm, pulmonary and laryngeal edema; euphoria; headache; giddiness; dizziness;

and incoordination, as well as possible depression; confusion; and coma. Chronic Effects: None reported. First Aid: Eyes. immediately

Copyright © 1988 by Qemium Publishing Corporation
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‘SECTION:

:HEALTH. HAZARD: INFORMATION; cont;::

[SECIION:

flush eyes, including under the eyelids, gently but thoroughly with flooding amounts of running water for at least 15 minutes, Skin. Rmse
the affected area with plenty 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 quelified medical personnel administer oxygen as required. Ingestion. Unlikely. Should

this type of exposure occur, the aspiration hazard must be considered. Do not induce vormiting vnless directed to do so by a physician. To
prevent aspiration by spontaneous vomiting, keep the victim's head low (between his or her knees). Get medical help (In piant, para-
medic, community) for all exposures. Seek prompt medical assistance for further treatment, observation, and support after first aid. Note
to Physician: Professionat judgment is required as to whether or not 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.

7. 8PILL, . LEAK, . AND.. DISPOSAL: PROCEDURES

"SECTION :8::: SPECIAL: PROTECTION - INFORMATION -

Spill/Leak: Notify safety personnel, evacuate unnecessary personnel, eliminate al}f sources of ignition lmmedxately, aud prov:de adequatc
explosion-proof ventilation. Cleanup personnel need protection against skin or eye contact with this liquid as well as inhalation of its vaper
(see sect. 8). Contain large spills and collect waste or absorb it with an inert material such as sand, earth, or vermicuiite. 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 1bs (454 kg), per the Clean Water Act (CWA), §§ 311 (b) (4) and 307 (a).

Goggles: Always wear protective eyeglasses or chemicat safety goggles. Where splashmg is possible, wear a full facc shlcld Follow
OSHA eye- and face-protection regulations (29 CFR 1910.133). Respirator: Wear a NIOSH-approved respirator per Genium reference 38
for the maximum-use copcentrations and/or the exposure limits cited in section 2. Follow OSHA respirator regulations (29 CFR 1910.134).
For emergency or nonroutine operations (spiils or cleaning reactor vessels and storage tanks), wear an SCBA. Warning: Air-pusifying
respirators will not protect workers in oxygen-deficient atmospheres. Other: Wear impervious gloves, boots, aprons, and gauntlets, eic., 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 secticn 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 ail lenses concentrate them. Do not wear contact lenses in any work area. Remove contami-
nated 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 2nd 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. Do not inhale ethyl benzene vapor.

SECTION =

 SPECIAL: PRECAUTIONS:-AND: COMMENTS .

Storage/Segregation: Store ethyl benzene in closed containers in a cool, dry, well-ventilated area away from sources of 1gmuon 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 areas from acute fire hazards. Engineering Controls: Make sure
all engineering systems (production, transportation) are of maximum explosion-proof design. To prevent static sparks, lectrically ground
and bond all containers, pipelines, etc., used in shipping, transferring, reacting, production, and sampling operations. Other: Use safety
cans for transferring small amounts of ethyl benzene.

Transportation Data (49 CFR 172.101-2)

DOT Shipping Name: Ethyl Benzene

DOT Hazard Class: Flammable iquid

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
MO Hazard Class: 3.2

IMO Label: Flammable Liquid
IMDG Packaging Group: II

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

Judgmenis as to the suitability of information herein for purchaser’s purposes are
necessarily purchaser's responsibility, Therefore, although reasonable care has Prepared by PI Igoe, BS

been taken in the preparation of such information, Genium Publishing Corp. : . Lo -
extends no warmranties, makes no representations and assumes 1o responsibility Industrial Hygiene Review: DJ Wilson, CTH

as to the accuracy or suitability of such information for application o . . .
purchasers intended purposes or for consequances of its uss, 7 Medical Review: W Silverman, MD

Cqm'lsbt o l988byGenmmPubmh£ugCarwnnon
i use of jon without the publisher's permission is peohibited
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Material Safety Data Sheet No. 409
From Genium's Reference Collection CRESOL
Genium Publishing Corporation (Revision A)
1145 Catalyn Street Issued: December 1978
Schenectady, NY 12303-1836 USA Ssuea:
518) 377-8855 QENIUM PuBLISHING coRP. | Revised: August 1988

Material Name: CRESOL* o o
Description (Origin/Uses): Used a5 a solvent, disinfectant, fumigant; in photographic 900 000
developers and explosives; and to make synthetic resins.

ortho** meta 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 Chemicalweek. g 3
Buyers’ Guide {Genium ref. 73) for a list of suppliers. R 1
*See Genium Industrial MSDS 560 for data specific 1o ortho-cresol. PPG*
**Fire diamond for Cresol mixture Not Found. _ . *See sect. 8

Cresol, CAS No. [319-77-3
ortho-Cresol, CAS No. 0095-48-7
meta-Cresol, CAS No. 0108-39-4
para-Cresol, CAS No. 0106-44-5 ACGIH TLYV (Skin**), 1987-88
*Cresol is a commercial mixture of three isomers {(ortho, meta, and para). TLV-TWA: 5 ppm, 22 mg/m*

Contact your supplicr 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.

OSHA PEL (Skin®*) |
8-Hr TWA: 5 ppm, 22 mg/m® (ALl Isorpcrs)

® * * #*

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 (GO5950000, mixed cresoi; GO6125000, meta; Rabbit, Skin, LD, ; 2000 mg/kg

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

Bolling Point* Water Solubliity (%): Sligh

Specific Gravity (H,0 = I): .1 Molecular Weight: 108 Grams/Mole
Vapor Pressure* pH: Acidic S

.

Appearance and Odor: A colorless, yellowish, brownish yellow, or pinkish liquid that derkens 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 physicat 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 cor positive-pressure mode.

e
A e

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

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

Conditions to Avold: Hot cresol can attack copper, aluminum, magnesium, zinc, and lead. Stainless steel is recommended for use with
cresol. Avoid direct contact with incompatible chemicals or expostre to sources of ignition. Many organic polymers will dissolve or soften
when exposed to hot cresol.

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

Copyright © 1988 Gentum Publishing Corparation.
Aay ial e of rep tion without the publisher's permissicn is prokibited,
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Cresol is not listed as a carcinogen by the NTP, IARC, or OSHA. ,
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 systam (CNS) depression characterized by mental confusion,
depression, dyspnea, irregutar and rapid respiration, and weak pulse. Damage to the liver, kidneys, lungs, skin, and eyes are also
expecied from exposure to cresol. Exposures 1o cresol are emergencies; immediately consult a qualified physician.

Medical Conditions Aggravated by Loag-Term Exposure: Preexisting kidney or hepatic (liver) probiems, )
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 called ochronosis, which is a
darkening of the skin, conjunctiva, and cartilage of the nose and ears. ) .

FIRST AID: Eyes. Immediately flush eyes, including under the eyelids, gently but thoroughly with plenty of running water for at
least 15 minutes. Treat for eye bumns. 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 accordingly. If contact is gross, remove contaminated clothes
and shoes under the sarfl:ty 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 convulsing. If he or she is responsive, give exposed person 1 to 2 glasses of milk or water to drink to dilute the material. lnduce
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 polyethylene glycol 300/industrial methylated spirits (PEG 300/IMS-2:1
by volume) or a similar preparation that will absorb the phenolic component. Personnei administering this
treatment should wear rubber gloves. Hospitalize persons with serious exposures to monitor actdosis, shock,
convulsions, and fluid balance. Thorough cleaning of the exposed person is required, especially matted hair, skin
folds, and underneath fingernails, where the cresol may concentrate.

SECTION 7. SPIT ISPO ROCEDURE ,
pill/Leak: Notify safety personnel, provide ventiiation, and climinate ail sources of ignition immediately. Limit access to the spill area
to necessary personnel only. Cleanup personnel need protection sgainst contact with and inhalation of cresoi (see scct. 8). Coptam large
spills and collect waste. Use water spray to direct cresol away from incompatible chemicais (see sect. 5). Absorb the waste with sand, earth,
or vermiculite and place it into containers suitable for eventual disposal or reciamation. Do not flush waste to a sewer. .

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

OSHA Deslgnations

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 3001 _

£

Goggles: Always wear protective eyeglasses or chemical safety goggles. Where splashing is possible, wear a full face shicld as a
supplementary protective measure. Follow OSHA eye- and face-protection regulations (29 CFR 1910.133). ]
Respirator: Wear a NHOSH-approved respirator per the NIOSH Pocket Guide to Chemical Hazards (Genium ref, B8) for the maximum-
use concentrations and/or the exposure limits cited in section 2. Follow OSHA respirator regulations (29 CFR 1910.134). Fm" emergency
or nonroutine cperations (leaks or cleaning reactor vessels and storage tanks), wear an SCBA with 2 full facepicce opcra:efl in 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: Ipstall
and operate both general and local exhaust ventilation systems powerful enough to maintain airborne concentrations of cresol below the
OSHA PEL standard cited in section2.  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; spft. lenses may gbsorb
irritants and all lenses concentrate them. Do not wear contact lenses in any work area. Remove contaminated clothing and launder it before
wearing it again; clean this material from shoes and equipment. Comments: Practice good personal hygicne; always wash thoroughly
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 ?...'...t'. drink, or smoke in any work area.
Storage/Segregation: Store cresol in a cool, dry, weil-ventilated area away from incompatible chemicals (see sect. 5) and sources of
ignition. . ]
Special HandlIng/Storage: Preplan for routine use and emergency response. Build 2ll storage facilit.icsaof nonflammable mgtcnals that
are resistant to chemical attack by cresol. Protect containers from physical damage. Avoid using ailoys of zinc, copper, of 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: Comosive IMO Class: 6.1
DOT Hazard Class: Corrosive Material DOT ID No. UN2076 IMO Label: Poison

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

Judgments as io the suitability of information herein for purchasers purposes are PJ Igoe, BS
necessanty purchaser's respousivility, Therefore, although reasonable care has Prepared by goe,

been taken in the preparation of such information, Genium Publishing Corp. : : iew: DJ Wilson, CIH
exteads 0o warranties, makes no representations and assumes no responsibility Industrial Hyglene Review :

as to the accusacy or suitability of such information for application 1o

purchaser's intended purposes or for contequences of its use. 6

Medical Review: MIJ Hardies, MD

Copyright € 1988 Geaiumn Publishing Carporation
Any ] ase or reproduction without the pablisher's penmisxics is probibited.
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Material Safety Data Sheet No. 624

From Genium's Reference Collection @ NAPHTHALENE
Genium Publishing Corporation
Issued: November 1987

TN

1145 Catalyn Street
Schenectady, NY 12303-1836 USA

518) 377-8855 QENIUM PUBLIBHING CORP,

SECTION 1. MATERIAL IDENTIFICATION 24
Material Name: NAPHTHALENE 0
Description (Origin/Uses): Used as a moth repeilant and in many industrial processes. o’o
Other Designations: Naphthalin; Naphthene; Tar Camphor; C H,; HMIS
NIOSH RTECS No. QJ0525000; CAS No. 0091-20-3 H 2
Manufacturer: Contact your supplier or distributor. Consult the latest edition of the : (2, r ;
Chemicalweek Buyer's Guide (Genium ref. 73) for a list of suppliers. PPG* s 1

*Seesecct. 8 K 2

SECTION 2, INGREDIENTS AND HAZARDS % EXPOSURE LIMITS |

Naphthalene, CAS No. 0091-20-3 ca 100 IDLH* Level: 500 ppm

ACGIH TLVs, 1987-88
: TLV-TWA: 10 ppm, 50 mg/m?
8 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 -

o

Boiling Point: 424°F (218°C) Specific Gravity (H,0 = 1): 1.162 at 68°F (20°C)
Vapor Density (Alr =1): 4.4 Melting Point: 176°F (80°C)

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

Water Solubility: Insoluble % Volatite by Yolume: ca 100

Appearance and Odor: White crystalline 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 (88°C) CC 979°F (526°C) % by Volume 09 5.9

Extinguishing Media: Use water spray, dry chemical, or carbon dioxide to fight fires involving naphthalene. Caution: Foam or direct
water spray applied to molten naphthalene may cause extensive foaming.

Unusual Fire or Explosion Hazards: Naphthalene is a volatile solid that gives off lammablc vapor when heated (as i_n fire siwn.LEOHS)-
This vapor is much denser than air and will collect in enclosed or low-lying areas like sumps. In these areas an explosive air-vapor mixtare
may form, and extra caution is required to prevent any ignition sources from starting an explosion or firc.

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

SECTION 5. REACTIVITY DATA

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

Chemical Incompatibilltles: Naphthalene is incompatible with sirong oxidizing agents, chrumic anhydride, and mixtures of aluminum
trichloride and benzoyl chloride.

Condltlons to Avotd: Ignition sources like open flame, unprotecicd heaters, excessive heat, lighted tobacco products, and clectric sparks
must not occur in work azreas where naphthalene vapor may become concentrated.

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

Copyright © 987 Gendum Publishing Corparstion.
Aay uac of reprodiction withoet the p s permizsion ia proidied. .
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SECTION 6. HEALTH HAZARD INFORMATION

Naphthalene is not listed as a carcinogen by the NTP, IARC, or OSHA. ) ]
Summary of Risks: Renai shutdown (kidney failure), hemolytic effects (breakdown of red blood cells), hematuria (blood in the
urine), oliguria (low volume of urine), jaundice, eye damage, and depression of the central nervous system (CNS) are the primary heaith
concerns associated with exposure 1o naphthalene. The ACGIH TL‘J:; in section 2 are set to prevent eye damage. These recommended
exposure limits may not be low enough to prevent blood changes in genetically hypersensitive individuals. . .
Medical Conditlons Aggravated by Long-Term Exposure: Diseases of the blood, liver, and kidneys. Administer medical
cxams emphasizing these organs, Target Organs: Eyes, skin, kidneys, liver, blood (red bleod cell effects}, and CNS.

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

FIRST AID

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

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

Inhaiation: Remove victim to fresh air; restore and/or support his breathing as needed. . .
Ingestion: Call 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 ejectrolytic balance. Other sources recommend giving the victim several
glasses of water o drink,

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

SECTION 7, SPILL, LEAK, AND DISPOSAL PROCEDURES

Sphl/Leak: Notify safety persoanel, provide ventilation, and eliminate ail ignition sources immediately. Cleanup personnel need
protection against contact and inhalation of vapor (see sect. 8). Contain jarge spills and collect waste. Use nonsparking tocls to place
naphthalene into closable containers for disposal. Keep waste out of sewers, watersheds, and waterways.

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

OSHA Designations

Air Contamipant (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-approved respirator per the N/OSH 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
regulatioas 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 not protect workers in oxygen-deficient atmospheres. _
Other Equipment: Wear impervious gloves, boots, aprous, gauntlets, etc., as required by the specific work environment to prevent skin
comtacl. Ventilation: Install and operate general and local maximum explosion-proof ventilation systems of sufficient power to
maintain airborne leveis of naphthalene below the OSHA PEL standard cited in section 2. 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 lenses may absorb irritants, and all lepses concentrate them. Do not wear contact Jenses in any work area. Remove and launder
contaminated clothing before wearing il again; clean this material from shoes and equipment. .
Comments: Practice good personal hygiene; 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 eating, drinking, or smoking. Do net smoke, eat, or drink in
any immediate work area, Avoid inhalation of vapor!

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS

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

Special Handling/Storage: Protect containers from physical damage. A1l bulk storage facilities must be buiit with an explosion-proof
design. All containers used in shipping/transferring operations must be eicctrically 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 area!
Transportation Data (49 CFR 172.101-2)

DOT Shipping Name: Naphthalene DOT ID No. UN1334
DOT Hazard Class: ORM-A IMO Label: Flammable Solid
IMO Class: 4.1 DOT Label: None

Relerenmeey; 1, 2 12, 70 BG4 [0 P

Judgments a 1o the staitability of information heresn tor purchaser's purpodcs ane . W e, e .
Becéssarity purchaser’s respansibulily. Therefore, although reasopabie care has Ap?rovals N o~ .. —_—
been taken in the preparation of such informat on, Genium Publithing Corp. . s I
extends no warrantisg, makes no representations and assumes no responsibility Indust. Hyg:enelSafe!y il
a8 (0 (e acouracy of suitabilily of such infermatios for application to P . A /. L e
purchaser’s intendad purposes or for consequences of ils use. st Medical Review / 7 /%‘H/(‘ ._-DP/
mpland
Copyright © 1987 Geninm Publishing Corporation. i v r i, 1987
Aoy | upt of reproduction without the publiaher's permission is potiibited. Copy"gh‘ © Novembe
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Occupational Heaith Guideline for
Cyanide

INTRODUCTION

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

APPLICABILITY

The general guidelines contained in this document
apply to all cyanides. Physical and chemical properties
of two specific compounds are provided for illustrative

purposes.
SUBSTANCE IDENTIFICATION

Potassium cyanide

* Formuia: KCN

* Synonyms: None

* Appeanance 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 § milligrams
of cyanide per cubic meter of air (mg/m?) averaged
over an cight-hour work shift. NIOSH has recommend-
ed that the permissible exposure limit be changed to a
ceiling of 5 milligrams cyanide per cubic meter of air
averaged over a 10-minute period. The NIOSH Criteria
Document for Hydrogen Cyanide and Cyanide Salts
should be consuited for more detailed information.

HEALTH HAZARD INFORMATION

* Routes of exposure

Cyanide 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 poisoning.
* Effects of overexposure

1. Short-term Exposure: Inhalation or ingestion of cya-
nide salts may be rapidly fawal. Larger doses by inhala-
tion or swailowing may cause the person to rapidly lose
consciousness, stop breathing, and die. In some cases.
there are convulisions. At lower levels of exposure. the

 earlier symptoms include weskness, headache, confu-

sion, nausea. and vomiting. These symptoms may be
followed by unconsciousness and death. QOccasionally.
convuisions occur. Milder forms of intoxication may
result onily in weakness, dizziness, headache, and
nausea. The dust of cyanide salts is irritating 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 saits are corrosive and may pro-
duce uicers.

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

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

* Recommended medical surveillance

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

1. Initial Medical Examination:

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

These recommendations reflect good industrial Nygiene and medical surveiiance practices and ther impiementation wili
ass1st In acieving an effective occupational health Program. However, they may not be sutficient 10 achieve compliance
with all requrements of CSHA reguiations.

U.S. DEPARTMENT OF MEALTH AND HUMAN SERVICES
Publhc Heaith Service Centers for Disease Control
National Institute for Occupanuona Safety ang Heaith

September 1878

U.S. DEPARTMENT OF LABOR
Occupavona Safety ang Health Administrauion
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and those unusually suscepuble to affects of anoxia or
with anemia wouid be expected to be at increased risk
from exposure. Examination of the cardiovascular, ner-
vous, and upper raspiratory systems. and thyroid shouid
be stressed. The skin should be examned for evidence
of chronic disorders.

—Skin disease: Cyanide is 2 defatting agent and can
cause dermatitis on proionged exposure. Persons with
pre-exising skin disorders may be more susceptibie to
the effects of this agent.

—i4" x 17" chest roentgenogram: Cyanide causes
human iung damage. Surveiilance of the lungs is indi-
cated.

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

2. Periodic Medicai Examination: The aforementioned
medical examinauons shouid be repeated on an annuai
basis.

3. First Aid Kits: First aid kits should be readily avaiia.
ble in workplaces where there is a potenuai for the
release of cyanide. These kits shouid contain a minimum
of 48 ampules, each of 0.3 m! amyi nitrate, and complete
instructions for use. In addition. 2 physician's kits
shouid be immediately available to trained medical
personnel. These kits should contain the above quantity
of amy! nitrate as well as sterile sodium nitrite solution
(3%) and sterile sodium thiosuifate soiution (25%). All
of the above drugs shouid be replaced at least biannuai-
ly to ensure their potency.

¢ Summary of toxicology

The dust of cyanide salts, a 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 inacrivates certain enzymes by
forming very stable complexes with the metal in them.

Cytochrome oxidase is probably the most important of

these, since it occupies a fundamentaj position in the

respiratory process and is involved in the uitimate
electron transfer to molecular oxygen. Since cytoch-
rome oxidase is present in practically all ceils that
function under aerobic conditions, and since the cya-
nide ion diffuses easily to all parts of the body, it is
capable of suddenly bringing to a halt practically all
cetlular 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 almost instantaneous collapse and
cessation of respiration; 270 ppm HCN is immediately
fatal to humans, 181 ppm is fatal after 10 minutes, [35
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 teveis of exposure 1o HCN, the earliest symptoms
of intoxication may include weakness, headache, confu-
sion, and occasionaily nausea and vomiting; respiratory
rate and depth is usuaily increased initially and at later
stages becomes siow and gasping; if cyanosis is present,

- 2 Cyanide

it usuaily 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 immedi-
ate or delayed effects, while 18 to 36 ppm may resuit in
some symptoms after an exposure of severai 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 ski_n
produce uicers which are slow in healing. Cyam'_de 15
one of the few toxic materiais for which an antidote
exists; it functions as follows: First, amy! nitrite (mh.llz
tion) and sodium nitrite (intravenousiy) are adminis-
tered to form methemogiobin, which binds firmiy W.ilh
free cyanide ions. This traps any circulating cyanide
ions. The formation of 10 to 20% methemogiobin
usuaily does not involve appreciable risk, yet provides a
large amount of cyanide-binding substance. Secoqd.
sodium thiosuifate is administered intravenously to in-
crease the rate of conversion of cyanide to the iess toxic
thiocyanate. Methylene blue shouid not be adminis-
tered, because it is 2 poor methemoglobin former and,
moreover, promotes the conversion of methemogiobin

back to hemoglobin.
CHEMICAL AND PHYSICAL PROPERTIES

* Physicai dats—Potassium cysnide

1. Molecular weight: 65.1 _

2. Boiling point (760 mm Hg): Data not avaiiable

3. Specific gravity (water = 1): 1.55 .

4. Vapor density (air = 1 at boiling point of potas-
sium cyanide): Not applicable

3. Melting point: 635 C (1175 F) .

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

7. Solubility in water, g/100 g water at 20 C (68 F):
71.6 .

8. Evaporation rate (butyl acetate = 1): Not appiica-
ble
* Physical data——Sodium cyanide

1. Molecular weight: 49

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

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

4. Vapor density (air = 1 at boiling point of sodium
cyanide): Not applicable

5. Meilting point: 560 C (1040 F) .

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

7. Solubility in water, g/100 g water at 20 C {68 F):
58

8. Evaporation rate (butyl acetate = 1): Not applica-
ble
* Reactivity

1. Conditions contributing to instability: None. Hq-
ardous if kept in ciosed containers. It may forn} 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 salts causes
immediate formation of toxic and flammable hydrogen
cyanide gas.

3. Hazardous decomposition products: Toxic gases
and vapors (such as hydrogen cyamide and carbon
monoxide} may be reieased when cyanide decomposes.

4. Special precautions: Cyanide may react with
carbon dioxide in ordinary air to form toxic hydrogen
cyanide gas.

* Flammahitity

I. Not combustible
* Warning properries

I. Odor Threshold: No quanttatve informauon is
available concerning the odor threshoid 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 characterisuc 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 to
Grant, HCN can produce eye irritation after chronic
exposures.

. Evaluation of Warning Properties: Although cya.
nide (as CN) has a negligibie vapor pressure, in the
presence of moisture HCN can be given off. HCN does
not have adequate warning properties.

MONITORING AND MEASUREMENT
PROCEDURES

¢ Eight-Hour Exposure Evalustion

Measurements to determine empioyes exposure are best
taken so that the average eight-hour exposure is based
on 2 single eight-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 sampies should be taken in the
employee’s breathing zone (air that would most neariy
represent that inhaled by the empioyee).

¢ Ceiling Eveluation

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

» Method

Sampiing and analyses may be performed by collection
of cyanide with a celiulose membrane filter and an
impinger containing sodium hydroxide. followed by
analysis by direct potentiometry. An analvtical method
for cyanide is in the NIOSH Moanual of Anaiptical
Methods, 2nd Ed., Vol. 3, 1977, available from the
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Government Printing Office, Washington, D.C. 20402
(GPO No.017-033-00261-4).

RESPIRATORS

* Good industrial hygiene practices recommend that
engineering controls be used to reduce environmental
concentrations to the permissible exposure level. How-
ever, there are some exceptions where respirators may
be used fo control exposure. Respirators may be usec
when engineering and work practice controls are not
technically feasible, when such controls are in the
process of being instalied, 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. If the use of
respirators is necessary, the only respirazors permitted
are those that have been approved by the Mine Safaty
and Health Administration (formerly Mining Enforce:
ment and Safety Administration) or by the National
Institute for Occupational Safety and Health.

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

PERSONAL PROTECTIVE EQUIPMENT

* Employees should be provided with and required to
use impervious ciothing, gloves, face shieids (eight-inch
minimum), and other appropriate protective ciothing
necessary to prevent any possibility of skin coniact with
cyanide or liquids contzining cyanide.

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

* Clothing which has had any possibility of being
contaminated with cyanide shouid be placed in closed
containers for storage until it can be discarded or until
provision is made for the removal of cyanide from t_hc
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-
Qus properttes.

* Where there is any possibility of exposure of an
empioyee's body to cyanide or liquids containing cya-
nide, facilities for quick drenching of the body shouid
be provided within the immediate work area for emer-
gency use, '

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

* Employees shouid be provided with and required to
use dust- and splash-proof safety goggles wt?ere there is
any possibility of cyanide or liquids containing cyanide
contacting the eyes.

Cyanide 3



* Where there 1s any possibility that empiovees' eyes
may be exposed to cyamade or hquids containing cya-
nide, an eye-wash fountain shouid be provided within
the immediate work area for emergency use.

SANITATION

¢ Skin that becomes contaminated with cyamde shouid
be immediately washed or showered with socap or mild
detergent and water {0 remove any cyanide.

* Workers subject to skin contact with cyanide should
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 shouid not be permitted in areas
where cyanide or liquids contining cyanide are han-
dled, processed, or stored.

* Empioyees who handle cyanide or liquids containing
cyanide shouid wash their hands thoroughly with soap
or mild detergent and water before eaung. smoking, or
using totlet facilites.

COMMON OPERATIONS AND CONTROLS

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

Operation

Use of caicium
Cyanamia in terulizer on
soi: during cnemical
synthesis for
manufacture of
intermediates in
pharmaceutcals. dyes.
vitamins, ptastics. and
sequestering agents:
preparation of nitriles,
carbytamines. cyano
fatty acids, and
inorganic cyamides

Use in ceilulose
technotogy; paper
manutacture; in dyeing;
as cement statulizers;
use in photography as
fixatives. and in
bluepnntng and
process engraving;
liberation in blast
furance gases or in
handling of illurminating
gas

Controis

Process enciosure:
local exnaust
ventlauon; generat
dilution ventilation;
perscnal protective
equipment

Process enclosure;
local exhaust
ventiiation; generai
dilution ventitation;
parsonal protective
equipment

Operation

Use as fumigants and
pesticides in
greenhouses, ships,
mills, and warehouses;
use of cyanogen
chloride as a warning
agent in fumigant gases

Use in metat reatment
in nitriding, tempering,
and case hardenmng
steel; coloring of metals
by chemical or
elactrolytic process;

Controis

Local exhaust
ventilation: generai
dilution ventilation:
personai protective
aquipment

Process enciosure:
local exhaust
ventilation; generai
dilution ventiation:
personal protective
aquipment

cleaning and coating
metais; weiding and
cutting of heat-resistant
metals; fiberation during
ore extraction and
metal purification

4 Cyanice

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 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 worn when working with
cyanides.

+ Skin Exposure

If cyanide gews on the skin, immediately wash the
contaminated 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.

* Breathing ‘
If a person breathes in large amounts of cyanide, move

the exposed person to fresh air at once. If breathing has
stapped. perform artificial respiration. Keep the affec:.
ed person warm and at rest. Get medical auention as
$00n as possibie.

* Swailowing '
When cyanide has been swailowed and the person is

comscious, give the person large quantities of water
immediately. After the water has been swallowed, try
1o get the person 1o vomit by having him touch the back
of his throat with his finger. Do not make an uncon-
scious person vomit. Get medical attention immediate-

ly.
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* Rescue

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

SPILL AND DISPOSAL PROCEDURES

* Persons not wearing protecuve equipment and cloth-
ing shouid be restncted from areas of spills unul cleanup
has been compieted.

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

l. Ventilate area of spiil.

2. Collect spilled material in the most convenient and
safe manner for reciamauon, or for treatment in a
cyanide disposal system.

* Waste disposal method:

After treatment as in above. cyanide may be disposed of
in & secured sanitary fandfill.
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RESPIRATORY PROTECTION FOR CYANIDE

Conadition

Minimum Respiratary Protection®
Requirea Above 5 mg/m?*

Particutate Concentration

50 mg/m? or less

Any supplied-air respirator.

Any seif-contained breathing apparatus.

Greater than 50 mg/m? or
entry and ascape from
unknown concentrations

Seif-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 self-contamed breathing apparatus operated in
pressure-demand or other positive pressure mode.

Fire Fighting

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

Escape

Any gas mask prowviding protection against hydrogen cyanide and particulates.

Any escape sali-contained breathing apparatus.

*Only NIOSH-approved or MSHA.approved equipment should be used.
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EXHIBIT E3

SAMPLE MEDICAL DATA SHEET



) CONFIDENTIAL

THE FOLLOWING INFORMATION IS REQUESTED TO DETEAMINE YOUR
CURRENT MEDICAL STATUS

Date

}. Name (Last. First, Migale Initial) 3. Social Secunty Numboer

2.Empioyee Address {(Number & Streat) City - Slate Zip Code 4. Talephona Number

5. Sex"* 6. 8arth Date* 7. Name and Address of Parson to Notily in an Emergency

aM ar

8. Teiephione Number

11. Type of Examination

O Pre-Placemant
O Periodic
0 Othar (Specily)

12. 1.D. or Clack No.

8 Parsonal Physician Address Telepnone Number

10, Which Division or Facility Posiion

} 13, Work Location

15. Ara You:

14, Please Chack if You Have Usen Immunized For:

o 0 Tetanus 0 Smalipox O Polio O Qthers O Right Handed
3 Don't Know O Don't Know 0 Don't Know Q Don't Know O Left Hanced
LAST DATE LAST DATE TAST DATE TAST DATE 0O Ambidextrous
- AsTOATE | e
} 16. Family History® CHECX EACH BOX (If answar 13 yes, state
. RELATION AGE | STATE OF HEALTH IF DEAD. CAUSE AND AGE bloog relaticnsnip).  [yes| NOJ  RELATION
Fathar Cancsr
- Mother Disbetes
} Gpouse Stomach Trouble
. Kidney Tiouble
-y Grandparents Heart Trouble
.{ Tuberculosis
o Mental Disorder
Brothers Convuisions
T A nd Arthritis
Sisters Allergiea
- Other
} Children
— e —————
o 17. Personsi History*
2O YOU HAVE. OR HAVE YOU EVER HAD ANY OF THE FOLLOWING. (Check Each Box)
YES| NO YES{NO YES{ NO
. remid Femaie Disorders Maiaria
] ithma Foot Trouble Narvous Breakdown

Nervous Trouble of Any Sort
Numbness. Weakness

Frequent indigestion of Heartburn
Frequent or Painiut Unnshon

Cancer. Cyst, Tumor ar Growth

Chest Pain or Shartness of Breath

Frequent Troubta Slesping

Palpiation or Pounding Heart

Chranic Cougn or Colas

Gall 8ladaer Trouble

Prostatea Trouble

. l nills, Faver, Night Sweats

Coavuiswons, Fils.

Goiter or Thyrowd Problem

Reachian from Meditines

ar Fathng Sickness

Haylaver or Allergies

Recant Gain or L.oss of Weight

l gughing Up. Sputting, or

Heaaaches, Frequent or Sevare

Ahsumatem or Arthritis

2 Vamiting Biood

Heart Trouble

Scariet Fever of Rheumatic Feves

epreasian or Excessive worry

Hesmarnrhoids or Rectal Trouble

Skin Aash of Hives

: | . abetes. or Sugar in Urnine

Harnia or Rupture

Stomach Trouble, Ulcens

High Blocd Pressure

Swelling of Ankies ar Fest

I Dizziness
* Sar, Nose. or Throat Troutie

Jaundice of Hepaitis

Swollen or Painful Joints

Epuepsy

Kidnay Troubts or Blood in Unne

Tubarcuiosis of Pleunsy

Liver Trouble

Vancose Yans

' Eye Trounie
. Fainting

"Locked” Knes or “Trick Jant™

Venerai Dissase

atigue. Chromc or Frequent

Loss of Appeuts. Chronic

Othet
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18. injuries: Please Check Any Injunies Yau Have Had

O Fractures/8roken Bones O Severe Cuts D Lass of Consciousness 0O Back Injury
Q Severe 8yrns O Dislocations O Low Back Pain O Loss of Arm, Leg.
O Other Injury 8O None Finger, Toe

19. Check Yes or No. if Yes, Give Details in Blank Area.

YES

NO

a. Any Time Loss From Work Past Two Years Due 1o Iliness.

b. Any Brace or Support Wern

c. Discharged or Disqualified From Armed Services
for Any Heason.

d. Military Service - Dates and Locations.

®. Appiied for, or Received Workmen's Compensation.

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

g- Have You Been Unable 1o Hold & Job Because of:

1. Senaitivity to Chemicais, Quyst, Sunlight, etc.

2. Inability to Perform Cartain Motions.

e

3. Inability to Assume Certain Positions.

4. Other Medical Reasons.

h. Been a Patient in a Hospital or Sanitarium,

L Had Surgery Recommended or Performed
Date and Type.

|- Are You Taking Medicines Now.

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

. Do You‘Smoke = If Yes, Quantity Per Day.

m. Do You Use Alcoholic Beverages - If Yes,
Quantity Per Day.

n. Have You Lived or Travelled Qutside the Continentat U.S.A,

o. Allergies.

%
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ACCIDENT REPCRT Report No.

STTE: PROJECT MO. :
Iocatian:
Date of Report: Preparers Name:
Name ard Address of Imjured: SSN: Age:
' Sex:
Years of Service: __  Time on Present Jab: Title/Classification:
Divisiaon/Department: Date of Accident: Time:
Accident Category: __ Motor Vehicle Property Damage
— Chemical Exposure Near Miss -
Severity of Injury or Illness: Non-disabling Disabling
Medical Treatment Fatality
Amount of Damage: $ Property Damaged:
Estimated Number of BDays Away from Job:
Nature of Injury or Illness:
CIASSIFICATION OF INJURY:
—— Fractures Heat Burns old Exposure
Dislocations Chemical Burns Frosthite
—— Sprains —  Radiation Bums __ __ Heat Strcke
— Abrasions — Bruises —_ Heat Exhaustion.
—— lacerations Blisters Coencussion
—_ Punctures — Toxic Respiratory — Faint/Dizziness
— Bites Exposure __ Twxic
' —— Toxic Ingestion Respiratory
Allergy
Dermal Alleryy

Part of Body Affected:
Degree of Disability:




[

’ 1
st .

Date Medial Care was Received:

Where Medical Care was Received:

Address (if off-site):

ACCIDENT ILOCATION:

Was weather a factor:

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

Personal factors (Improper attitude, lack of knowledge of gkill, slow
reaction, fatigque):

Level of perscnal protection equipment required in Site Safety Plan: _

Modifications:

Was injured using required equipment:

If not, how did actual equipment use differ from plan:

Detailed narrative description (How did accident occur, why: gbjects,
equipment, tools used, circumstance assigned duties) (Be specific):
¢

(Use back of sheet, as reguired)



' 3
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Witnesses to accident:

Signature of Preparer
Signature of Site Leader
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EXHIBIT &6

FIRST REPORT OF INJURY FORM



I+ (NSUAER FILE NUMBER/LARS Loc. Gode WORKERS' COMPENSATION COMMISSION 4. WCCHLENUMBER
OF CONNECTICUT
- 2. EMPLOYERFILE NUMBER: 5. HEASON FOA REPORT CHECX ALL THAT APPLY
EMPLOYER'S FIRST REPORT OF LOST TIME — ONE OR MORE DAYS O
3. EMPLOYER'S CONNECTICUT REGISTRATION NUMBER (CAN): OCCUPATIONAL INJURY OR DISEASE MEDICAL/HEALTH CARE a
OCCUPATIONAL DISEASE (Note itam 41 balow) 1
(Please type or print in ink) CORAECT PRIDR REPORT a
EMPLOYER INFORMATION EMPLOYEE INFORMATION
6. EMPLOYERNAME: 12. LAST NAME ; FIRST NAME: M1 | 13, SOCIAL SECURITY NUMBER:
7. EMPLOYER MAILING ADDRESS AND PHONE. lacluding Taws 14. ADDRESS — NUMBER AND STAEET:
8. LOCATION IF DIFFERENT FROM MAILING ADDRESS: 15, CITY: - STATE: ap:
9. NATURE OF BUSINESS: 16. HOME PHONE: 17. DATE OF BIRTH: 18, AGE: | 19, SEK:
. LTTT 3|
FEMALE []
7 2¢. OCCUPATION:
10. NAME DF WC INSURER: 21. DEPARTMENT:
22. DATE OF HIRE: 23. OATE CURRENT DUTIES BEGAN;
11. POLICY KUMBER: POLICY FERIDD 24. WEEKLY WAGE AT TIME OF INJURY:
INJURY OR EXPOSURE INFORMATION
- 25. DATE AND TWME OF INJURY: 26. DID INJURY OR EXPOSURE 21. IF NO, PLACE WHERE INJURY QR EXPOSURE OGCURRED, INCLUDING TOWN
OCCUR ON EMPLOYER'S
; MO pRewisessiown  YES OO
T MmO ABOVE? No [
28, DESCRIBE THE EVENTE WHICH RESULTED NJURY OR DISEASE (G1 JLL DETAILS O ACTORS THATLED OR CONTRIBUTED
TOTHE IKJURY DR THE ONSET OF DISEASE ) N
P
s
T
A
29, NAME THE OBJECT, SUBSTANCE. GR EXPOSURE WHICH DIRECTLY BROUGHT ABOUT THE IRJURY OR DISEASE.
30. DESCRIBE THEIMJURY OR DISEASE AND INDICATE PART OF 8ODY AFFECTED,
31. PHYSICIAN {NAME AND ADORESS): 2 FIRST AID 33. HOSPITAL (NAME AND ADDRESS):
HOSPTTAL :
EMERGENCY ADOM
OUT-PATIENT
I
34, DATE EMPLOYER NOTIFIED: | 35, TIME . DD 37. EXTENT OF ACCIDENT/HEALTH AND LIFE
EMPLOYEE'S m O % Lnsgg:léo u\;tﬁ g JEND. SKip INSURANCE COVERAGE FOR EMPLOYEE:
WORKDAY MORE DAYS worx? YES L soxes3s, 39,
BEGAN: O No [1 40.AND&. B
38_ OATE INCAPACITY BEGAN; |35, HAS EMPLOYEE IF YES, GiVE DATE: IF YES, GIVE DATE: | 41, FOR OCCUPATIONAL DISEASE
) FLAST EXPOSURE. | DATE OF DIAGNOSIS AS
TowoRe Yes O DATE OF LAS DECUPATIONALEY RELATED:
N O
PAEPARER INFORMATION
J 42. PREPARER'S NAME AND TITLE (TYPE OR PAINT): SIGNATURE (FORM MUST BE SIGNED)

J Form WCC-15  (10-85) SEE REVERSE SIDE FOR WAGE STATEMENT FormLC-4708-2 Frinted in LJ.S.A.



EXHIBIT E-7

RECORD OF SAFETY MEETINGS



SAFETY MEETING RECORD

Safety Meeting Date/Time: 11/1/90 10:00 a.m.

Given By: Dennis Uniteg

Topics Discussed: Routes to hospitais for each site, sampling protocol,

decontamination measures, and level of protection.

Present at Safe% Mﬁtglg' _{signature):
1. gl 11.

o
3. 13,
4 14.
5 15.
6. 16.
7. 17.
8 18.
9 19.

10. 20.
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APPENDIX F

QUALITY ASSURANCE/QUALITY CONTROL DOCUMENT



P

QUALTTY 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 MCP 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:

L

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

FPlan.

Field Procedures

Atlantic Environmental Services has developed a mumber 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

MCP Sites field investigation are as follows.

Procedure Number Procedure Title
1020 Field Procedures for Collection of Surface Soil
Samples
1022 Field Procedures for Collection of Surface Water
ard Sediment Samples for Hazardous Waste
Determination



1040NY

1041

1042

1051

1060

Sanple Preservation for Solid and Liquid Matrices
for Work Conducted in New York State

Sample Chain-of-Custody Procedure

Shipping Procedures for Envirommental Field
Sanmples

Operation amnd Calibration of the HNu Systems
Photoionizer Model PI-101

Cleaning Procedure for Sampling Devices Used in
Envirommental Site Investigations

Each of these listed Atlantic Technical Procedures are presented in

Apperdix F.

Project Organization and Responsibility

Atlantic will perform the quality assurance elements described in this

section in accordance with EPA guidance to assure consistency throughout the

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 variocus aspects of the

project.
Function

Sample Collection
QA/QC Coordinator
Data Quality Review
Data Processing QA

Person Responsible

Anna Sullivan (Atlantic)
Robert Breeding (Atlantic)
Robert Breeding (Atlantic)
James Gould (Atlantic)

Sample QA Anna Sullivan (Atlantic)
Iab Analysis John Flaherty (Wadsworth)
ILab 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

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

Fe2



Atlantic's work. Robert Breeding will coordinate the overall project QA/QOC
program. Anna Sullivan will oversee all aspects of the field investigation.
Quality Assurance and Quality Control
This section describes the QA/QC requirements for the field activities.

Field Instmment Calibration and Preventative Maintenance

Atlantic procedure 1051 (HNu P1-101/Organic Vapor ﬁeter) 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; and
. identification of calibration gas.
QA/QC Sample Collection and Frequency
Trip Blanks

A trip blank is an aliquct of deionized organic-free water that is sealed
in a sample bottle prior to initiation of field wérk. Glass vials (40 ml) will
be used for VOA Trip Blanks. These sealed bottles are subsequently placed within
a cooler and accompany field persomnel during the sampling activities. For each
day of aquecus 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 aguecus 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 one location.
Approximately ten percent of the total number of aquecus samples will be
replicated in order to evaluate the precision of the methods used.
Sample Ydentification System
Each sample will be designated by alphammeric code which will identify the

project site, sample type, sampling location, sample depth, and addition
designation if needed. Replicates will not be specifically identified as such
in the sample mumber, but will have a different (sequential) number which will
be noted in the sample logbock.

The sample code will use the following format: Iockport—CGIS

. Date of Sampling
. Sample Type: SS (surface soil), SW (surface water), SE (sediment),
A (ain)

. Sample Number
Where: QGLS-111290-SS3
Indicates: QGLS - Lockport State Road Site
111290 - November 12, 1990

SS - Surface Soil
3 - Sample Number 3

F-4
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Sample Holding Times

Sample holding times are specified in Atlantic Procedure No. 1040NY.

Samples should be packaged and shipped according to Atlantic Procecure 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 mmber, and number and type of samples being shipped. All sanples
will be shipped in the afterncon (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 "Envirommental Samples™.

Sample 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 bourd/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 location, 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 Ieader or
designee. The book 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

Envirornmental measurements have inherent limitations arising from equipment

problems, procedural deviations, and changes in ambient conditions. Most

F-5
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envirormental measurements are analyses made for extremely low concentrations of

constituents 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.

All data gathered during the course of the NYSEG MGP Site study by Atlantic

or processed by the laboratory will meet objectives of accuracy, precision,

carpleteness, representativeness, and comparability, as referenced in Stanley ard

Verner (1983). These characteristics are defined below:

Accuracy - the degree of agreement of a measurement, 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 mutual 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". -

Conpleteness — a measure of the amount of valid data obtained 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
envirommental condition.

ility ~ expresses the confidence with which one data set can
be campared to another.
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SECTION 1.0: PURPOSE

To insure a standard procedure for collection of surface soil
samples for the identification of chemical parameters.

SECTION 2,0: SOOFE

The following procedure describes the logistics, chain-of-events,
collection techniques and documentation requirements for collecting
surface soil samples designated for chemical analysis.

SECTION 3.0: RESPONSIBILITY

Project Manager - First

Field Chemist, Geologist or Engineer - Second

SECTION 4.0: SUPPORTING FROCEDURES

Atlantic Procedure No. 1041 Sample Chain—of-Custody Procedure

SECTTON 5.0: REQUIRED FORMS

Field Notebook No. 351, published by J.L. Darling Corp., Tacoma,
Washington
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SECTION 6.0: PROCEDURE

6.1 Selection of Sampline Iocations
The selection of sampling locations in and around a 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
geophysical and air monitoring equipment and the initial estimates as to
the extent of and migration pathways of the waste present. At the start
of the investigation, a mmber of surface soil samples are usually
allocated. Only after initial field recormaissance are the final
locations selected. At a minimm, the following should be included as
sampling points:
o Upgradient soil surfaces to determine background levels.
© Soil surfaces within the immediate area of contamination.
© Downgradient soil surfaces to determine any spread of
contamination resulting from storm water runoff.
Sampling locations may be selected in the following areas at the site:
o Areas where chemicals may have been stored, handled or
disposed.

© Areas where motor vehicles hauling chemicals may have
traveled on the site, '

O Areas where water may have ponded during storm events.
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6.2 Equipment Iist
The following is to be considered a minimm listing of redquired

field equipment for collecting soil samples. Cther tools required for

accessing soils beneath paved area, etc. should be included when

necessary.

o

o

o

o

Boots, latex gloves, chemical resistant gloves, appropriate
level of protection.

Sample cortainer - 1 each 1 liter glass jar with a teflon
lined cap.

Teflon coated or stainless steel sample spoons.
Wooden stakes and spray paint (highly visible)
Field notebock

Sample bottle labels

Chain-of-custody forms

6.3 Order of Samples

Surface soil samples should be taken in all locations prior to all

other site sampling events. This is to prevent the possibility of

cross-contamination between sampling points by site persomnel or equipment

(backhoe, drill rigs, equipment vehicles, etc. . . ). For consistency

with other sampling programs, the upgradient samples should be collected

first.
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6.4 Iocation and Collection of Samples

Surface soils, depending upcn the contaminants of interest, can be
either individual or camposite samples. Coamposites represent samples
taken from a mumber of individual locations 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 aromatic
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
samples are used in developing certain actions regarding clean up.

If statistical techniques are to be employed in collecting surface
soil samples using a randam grid, the procedure provided in chapter 5 of

Methods of Soil Analysis, Part T by C.A. Black et al, American Society of
Agronomy, Academic Press, N.Y. 1965 and Section I of EPA~SW 846 Test
Methods for Evaluating Solid Waste. Fhysical Chemical/Methods are
suggested protocols.

Once the general locations have been chosen, sampling can begin.
Normally a sample representing the top 3 to 6 inches of soil is taken.
Samples are collected using a dedicated, precleaned stainless steel or
Teflon spoon and immediately stored in the glass jar. Organic debris (ie.
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leaves, twigs, bark) along with large pieces of gravel should be avoided.
The sample should be representative of the area soil; it is best
represented 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.

Iatex 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 minimms:

© project rumber |

o sampling time and date

o sample mmber

0 analysis

© collector's initials

The sample chain-of-custody form is then immediately filled ocut 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
other associated data (ie. organic vapor readings, color of the ground,
odors, texture, etc.) will be documented in the field notebock when the
sample is taken. If sampling is performed under a paved area or in f£ill,

a description of these unique areas will also be included.
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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 mmbers 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, separate from clean tools, so that they can be cleaned according
to appropriate decontamination 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 FUEPOSE

To insure a standard procedl;re 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 RESPCNSIBILITY
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 REQUIRED FORMS
Field Notebook No. 351, published by J.L. Darling Corp.,

Tacoma, Washington
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6.0 FPROCEDURE

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
sirface features, results of preliminary site surveys using portable
geophysical ard air monitoring equipment and the initial estimates as to
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.

0 Upstream and upgradient of the waste site to determine

background levels of pollutants.

© In leachate, runoff or intermittent flow paths passing through
or from the site.

© In dowrgradient streams, swales, runoff channels or sewers
draining the site to determine limits of surficial deposition.

6.2 Equipment IList

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

o

o

Boots, latex gloves, chemical resistant gloves, appropriate
level of protection.
Sample containers (depending 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 containers for metals analysis.
= 1 each 500 ml. plastic containers for mercury analysis.
Wooden stakes and spray paint.
Stainless steel Kemmerer bottle, Van Dorn bottle or sterile
glass samplers (if required)
Remote samplers
Field Notebock
Sarmple bottle labels

Chain-of-custody forms

Sediment Samplirk

o

Boots, latex gloves, chemical resistant gloves, appropriate
level of protection.

Dedicated stainless steel spoons (tablespoon size)
Dedicated teflon spocns (if required)
Sample containers for each sample

= 1 each 1 liter glass jars with teflon lined caps
Wooden stakes and spray paint.
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© 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 channels 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 manner to be
representative of the water colunm frem which the sanmples are taken. A
two man team is required for the collection as a safety precaution. The
person collecting the samples in most cases will have entered the water
body. For flowing streams this will necessitate the donning of boots or
waders and wearing latex imner gloves and chemical resistant outer
gloves. All samples in flowing water bodies will be taken facing
Upstream. Samples taken from small lakes or pords should be taken from a
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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 accomplished by the use of
a remote sampler, e.g. a sample bottle held on aloryy 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 rumber
Date
Time
Analysis
Preservative
Project mmber
Initials of the collector
Fill in the information with a waterproof ink pen. This will
prevent difficulty in filling 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; f£ill it and; close
it while sulmerged.
o 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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Repeat steps 1 and 2 with the same container and fill those
containers havirng preservative avoiding any overflow since this
will dilute the preservative.
Repeat steps 1 and 2 with the same container and f£ill the
remaining sample containers. The last container filled, will
be the original comtainer used to fill the other jars.
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
water sample is field filtered will it be poured into the pre-
preserved metals container.
Place all sample containers into a sample shipping container,
cool with ice packs and £fill in the chain-of-custedy form.
Detail in the field notebock the following:

- sample identification mmber

- location of the sample (sketch of the sample point)

- time and date sample was taken

= personnel performing the task

- visual or sensory description of the sample

(color, odor, turbidity, etc.)

= weather conditions during sampling

- runoff corditions

- other pertinent cbservations
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© Place a wooden stake at the edge of the stream or near the
sample point with sample mmber on it. The stake may be
located by survey for inclusion on a site map.
Note:
© It is understcod 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.
c If sampling devices are to be dedicated to a particular sample
location, they will be placed in a plastic hag after its use and
marked or tagged "DEDICATED TO PROJECT NO. - SAMPIE IbCAIION NO.

n
.

6.4.2 Sediment Samples

Stream sediment samples are collected in a mammer 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
pollutant and organic analysis of sediments can be performed on a 1 liter
sarple. The following procedure will be followed:

O 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 rmumber

Date

Time

Preservative

Project mumber

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
teflon coated spoon, that will fit inside the sanmple 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-custedy form and place the sediment
sample into the shipping container. Cool as regquired.
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

= persomnel performing the task
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- visual or sensory description of the sample
- brief sediment descriptions (color, texture, appearance)
= weather corditions during sampling
= runoff or flow corditions
- other pertinent cbservations
© 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 Genheral Site Rules
Surface water and sediment samples, depending on the particular
site, can be collected from 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 bedy or
sediments deposited in an area.
© Avoidance of cross contamination between sampling points
can be accamplished by the use of dedicated sampling devices.
© Care must be taken to not disturb the sample location
conditions or chemistry, e.q. facing upstream in a river,
collecting sediments from areas not stepped on by the
collectors.
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In lakes or pords, samples of the water colum, at a minimm,
will be a camposite of surface, mid-debth and bottam (1 foot
above floor) samples. Sediments need only be sampled by grab
method.

Only pre-cleaned sampling devices ard sample containers are to
be used.

Proper field documentation and chain-of-custody procedures must
be followed.
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SECTION 1.0: HJRPOSE
To insure a standard procedure for preservation of solid and liquid

samples collected at a site for hazardous waste determination.

SECTTION 2.0: SCOPE

The following procedure is established to provide a set of
standards which follow recommended NYSDEC preservation techniques and
holding times for various analytical groups as per the NYSDEC Analytical

Sexvices Protocol (ASP) published in 1989.

SECTION 3.0: RESPONSTRILITY

Project Manager - First
Field Operations Manager - Second

Field Staff - Third

SECTION 4.0: SUPPORTING PROCEIURES

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 Shipping Procedure for Envirommental Field
Samples

SECTTON 5.0: REQUIRED FORMS
1. Field Notebook No. 351. Published by the J.L. Darling Corp., Tacoma,

Washington
2. Master Sample Iog

SECTTON 6.0: PROCEMRE
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 personnel will use the following format:

1. For those water samples reguiring target compound list (TCL),
the procedures in Table 6-1 will be followed.
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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.

In no case shall methylene chleride or acetone be used as a
cleaning agent in any glassware or field equipment used on a
site investigation. Methylene chloride ard acetone are listed
wastes and if used, cleaning may cause errors in evaluating
field data.

- All soils samples collected for TCL analysis be placed in a one

liter glass jar with teflon lined cap. This jar also must 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 completely. Care
must be taken to avoid getting soil on the threads of a sample

jar. This can cause a faulty seal.

All 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. Alsoc the details of each sample
will be logged in the Master Sample Log, maintained at the

field office.

. If Atlantic personnel plan to perform field preservations the

analytical laboratory must be consulted to verify those
particular procedures to be followed. In scme instances
different laboratories may require more sample volume than those

listed or wish no preservative be used.

. 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.

. 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 Resocurces Research Institute,
Report No. 125, 1980. Alsc 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 Recquirements

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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MAXIMUM

PRESERVATIVE(2), (3}

HOLDING TIME(4)

AQUEQUS SAMPLES

Bacteriological Tests:

Total Coliform

Fecal Coliform

Fecal Streptococei

Sterilized P,G

Sterilized P,G

Sterilized P,G

Inorganic and Conventionals Tests:

Acidity
Alkalinity

Ammonia

BODf
800z°
Bromide

CBOD

Coo

Chloride
Color

Cyanide, Total

P,G
P,G

P,G

P,G

P,G

P,G

P,G

P,G

PG

P,G

PG

tool, 4'C, 0.008%

Na,$,0, ( 5)

tool, 4*C, 0.008%
Na,5,0; (S

Cool, 4 C, 0.008%
Nag$,G (52

Cool, 4°C
Cool, c

Coot, 4°C
stq1 to pH<2

Cool, dc
Cool, 4‘C
Cool, 4 C
Cool, 4 C

Cool, 4 C
HySOq to pH<2

Cool, 4.C
Coot, &c

cool, £¢
NaoH to pti>12

6 hours

& hours

& hours

12 days
12 days

26 days

24 hours
24 hours

26 days
24 hours

26 days

26 days
24 hours

12 days
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TABIE &6-1 (CONTINUED)

REQUIRED CONTAINERS, PRESERVATIVES, AND
HOLDING TDMES

MAX TMUM
PARAMETER NAME CONTAIRER(1) PRESERVATIVE(2),(3) HOLDING TIME(4)
AQUEQUS SAMPLES (centinued)
Cyanide, Amenable P,G Cool, £c 12 days(6)
ta Chlorination NaOH to pH>12,
0.6 g ascorbic acid(5)}
Fluoride P onty cool, 4°C 26 days
Hardness P,G NNO, to pH<2 & manths
Kjeldahl Nitrogen PG Cool, Le 26 days
I-l‘SO4 to pH<2
Organic Nitrogen P,G Cool, £ 26 days
H'_soq to pH<2
Metals(7), except Chromiumté P.G HNG, to pH<2 6 months
and Mercury
Chromiun6 P,G Cool, 4°C 24 hours
Mercury P,G HNO, to pH<2 26 days
Nitrate + Nitrite P,G Cool, 4°C 26 days
sto‘{to pH<2
Nitrate P,G cool, 4°c 24 hours
Nitrite P,G Cool, 4% 24 hours
Oil and Grease G onty cool, 4°C 26 days
H“sql to pH<2
Total Organic Carbon P.G Cool, 4¢C 26 days
stg‘ to pH<2
Orthophosphate PG Cool, 4°c 24 hours
Total Phenols G only Coot, 4°C 26 days

stql to pH<2
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TABLE 6~-1 (CONTINUED)

REQUIRED CONTAINERS, PRESERVATIVES, AND
HOLDING TIMES

MAX TMUM
PARAMETER NAME CONTAINER(1) PRESERVATIVE(2),(3) HOLDING TIME(4)
AQUEOUS SAMPLES (continued)
Phosphorous, Total P,G Cool, e 26 days
I&SO‘. to pH<2
Residue, Total P,G cool, 4°C 5 days
Residue, Filterable P,G Cool, 4°C 24 hours
Residue, Non-Filterable £,G6 Cool, GPC 5 days
Residue, Settleable P,G coot, 4°C 26 hours
Residue, Volatile PG cool, 4'¢C 5 days
Silca P only cool, 4°¢C 26 days
specific Conductance P,G tool, £¢ 26 days
Sulfate P,G cool, 4°C 26 days
sulfide P,G cool, £°C, add zinc 5 days
acetate plus NaOH to pH>?
Surfactants (MBAS) P,G Coal, &c 24 hours
Turbidity P,G Cool, L 24 hours
QOrganic Tests(8):
Purgeable Malocarbons G, te¥lon lined Cool, g 7 days
septa
Purgeable Aromatics G, tefion Llined Cool, £c 7 days
septa

Acrolein and Acrylenitrite G, teflon lined Coal, 4'C, 0.008% Na,s,0,{5) 7 days
septa adjust to pH 4-5(9)
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TABILE 6-1 (CONTINUED)
REQUIRED CONTAINERS, FRESERVATIVES
r ., AND
HOIDING TIMES
MAX IMUM
PARAMETER NAME CONTAINER(1) PRESERVATIVE(2), (3} HOLDINWG TIME(4)
AQUEQUS SAMPLES (continued)
Phenolics(10) G, tefton lined Cool, 4°c, 0.008% Na, S,0, 5 days after
septa (s VTSR until
extraction;
40 days for
analysis{i2)
Benzidines(10,11) G, teflon lined Cool, 4°C 5 days after
septa 0.008% nals‘o‘(S) VTSR until
extraction{12)
. o
Phthalate esters(10) G, teflon lined Cool, 4 C 5 days after
septa VTSR until
extraction;
40 days for
analysis(12)
Nitrosamines{10,14) G, teflon lined Cool, &c 5 days after
septa 0.008% Na&S‘US(S) VTSR until
Store in dark extraction;
40 days for
analysis(12)
PCBs(10) G, teflon lined Cool, 4’: 5 days after
septa YTSR until
extraction;
40 days for
anatysis(12)
Nitroaromatics and G, teflon lined Cool, d’c 5 days after
Isophorone(10) septa 0.008% "agszos V=) VTSR untit
Store in dark extraction;
40 days for

analysis(12)
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TABIE 6-1 (CCNTINUED)

REQUIRED CONTAINERS, PRESERVATIVES, AND
HOLDING TIMES

,
—T

. '
N A

' .
——

AQUEQUS SAMPLES (continued)

Polynuclear Aromatic
Hydrocarbons(10)

Haloethers(10)

Chlorinated Hydrocarbons(¢10)

Chlorinated Dioxins and
Furans{10)}

Pesticides(13)

Radiological Tests:
Alpha, beta and Radium

SOIL/SEDIMENT/SOLID SAMPLES

[ 7]

G,

G,

G,

CONTAINER(T)

teflon {ined
septa

teflon lined
septa

teflon lined
septa

teflon lined
septa

teflon lined
septa

P,G

PRESERVATIVE(2),(3)

Cool, 4°C
0.008% Nz-:a.sln3 s
Store in dark

Cool, &°C

0.008% N.’az_?.»z Cl5 (sY

cool, £¢
0.008% Na,$;0; (5)

cool, 4°¢
0.008% Na,§ 0y (=

Cool, 4°c
Adjust pH to 5-9(14)

HNG, to pH<2

MAXIMUM
HOLDING TIME(4)

5 days after
VTSR until
extraction;
40 days for

analysis(12)

5 days after
VTSR until
extraction;
40 days for

analysis(12)

5 days after
VTSR until
extraction;
40 days for

analysis(12)

5 days after
VTSR until
extraction;
40 days for

analysis(12)

5 days after
VTSR until
extraction;
40 days for

anatysis(12)

& months

The same containers and holding times as listed for aquecus samples are to be used

for soil/sediment/solid samples.

to cooting to & 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 composite chemical samples each aliquot should be
preserved at the time of collection. When use of an automated
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 completed.

When any samples is to be shipped by common carrier or sent through
the United States Mails, it must camply with the Department of
Transportation Hazardous Materials Regulations (49 CFR Part 172).
The person offering such material for transportation is responsible
for ensuring such compliance. 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 (HNO5) 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,S04) in water solutions at concentrations of 0.35% by
weight or less (pH about 1.15 or greater); and Sodium Hydroxide
(NaCH) 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 maximum 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 lornger time, and has received written permission prior to
analysis form the Regional Administrator under 40 CFR Part 136.3(e)
AND fram the Bureau of Technical Services and Research. Same
samples may not be stable for the maximm time peried 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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Maximum holding time is 24 hours when sulfide is present.
Optionally all samples may be tested with lead acetate paper before
pH 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 NaCH 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 concern fall within a single
chemical category, the specified preservative and maximm holding
times should be chserved for optimm safeguard of sample
integrity. Wwhen 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

reporting time.

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

sampl ing.
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The pH adjustment may be preformed upon receipt in the laboratory
and may be omitted if the samples are extracted with 72 hours of
collection. For the analysis of aldrin, add 0.008% sodium
thiosulfate.
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SECTTION 1.0: PURPOSE

To provide the project manager with a record of the custody of any
envirommental field sample from time of collection to final analysis.
Once a sample has been submitted to the laboratory, internal laboratory
chain-of-custody will take over in the form of "Request for Analysis"
forms, analytical notebooks, and "Reports of Analysis" forms.

SECTION 2.0: SCOFE

Thisproc:eduredetailshwasanpleistraced*mrcughthe
Chain-of-Custody-Form.

SECITION 3.0: RESPONSIBTIITY

Project Manager - First
Field Supervisor - Second

Field Technician - Third

SECTION 4.0: SUPPORTING FROCEDURES

None
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SECTION 5.0: REQUIRED FORMS

Atlantic Chain-of=-Custedy Form No. 1041

SECTTON 6.0: PROCEDURE

This procedure describes the use of a Chain~of-Custody Form to
accampany all sample containers from the time of collection to submission
to the analytical laboratory.

For sampling programs where a large mmber of samples are to
collected or where various laboratories will be receiving the samples, a
Chain-of-Custody Form is to accompany 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
canposite or grab and information regarding the mmber 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 one 500 ml vial
Preserved with nitric acid, the mumber of containers box would designate
three while the first diagonal box would list 40 ml vial/PRSV.-NONE and
the box beneath listing two and the second diagonal box listing 500 ml
glass jar/FRSV. —HNO5 ard the box beneath listing cne.
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The bottom of the form is the chain-of-custody with dates and times
of transfer imdicated 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 only one
signature is required.

'Ihisfoxmcanbeusedasalegaldocumenttoguaranteesampleswere
mtmishandledarrithattheyweredeliveredtoﬂmelaboratoxywithinthe
time frame necessary to start analysis.

On occasion, the analytical laboratory will provide their own
Chain-of-Custody form. Usually the same information is included but in a
different format from the Atlantic form. Chain-of-Custody forms from the
amalytical laboratories are acceptable documentation.

Since these forms are basically sample transmittal documents a copy
of the form should remain with the sampling persomnel. Upon campletion of
the analysis the laboratory will provide a complete set of all
Chain-ofCustody forms for inclusion with analytical reports.
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SECTTION 1.0: PURPOSE

To insure a standard procedure for shipment of water, soil and
cther envirormental samples that are controlled by chain-of-custody and
strict analytical starting times.

SECTICN 2.0: SCOPE

The following procedure is established to avoid mishandling, delays
and mislabeling of samples nermally collected and shipped fram a field
site to a designated analytical laboratory.

SECTION 3.0: RESPONSIBIIITY

Project Manager - First
Field Supervisor - Second
Field Technicians - Third

SECTTON 4.0: SUPPORTING PROCEDURES

Atlantic Procedure No. 1040 Sample Preservation for Solid and Liquid

Matrices

Atlantic Procedure No. 1041 Samole Chain-0f-Custody Procedure

SECTTON 5.0: REQUIRED FORMS
Receipt of Airweigh Bill or Weighbill Forms
Chain-of-Custedy Form Standard Form No. 1041
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SECTION 6.0: PROCEIURE

6.1 Prior to mobilization to a field site, the field operations

I manager or his designee will select a shipper based on
proximity to the site and ability to ship overnight.

} 6.2 Upon selection of a shipper the following information will
ke gathered before any samples are shipped. This can be done

] over the phone or by correspondence.

. } 1. Iocation of the shipping depot or local pickup office in

' case samples are to be delivered directly to the depot by

- the field team.

J 2. Name and phone mmber of a contact at the shipper.

3. Rates of shipping per package size and weight

4. Special instructions as to container sizes and weights.

5. A set of weighbills for the field team.

6. A copy of the shipper's brochure which will provide

| ]i.lillfgéz?ation on the format for the various types of weigh

7. Times for calling in a pickup from the job site and normal
pickup times.

6.3 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
| j containerized for shipment, the field supervisor will call the

shipper to arrange for pick up.
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6.5 All samples, unless so designated for ground transportation,
will be shipped by air express for overnight delivery. This is
the standard method since samples collected for Method 625
organics have cnly 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

by the courier as a custodian, and placed inside each
shipping container before final sealirng.

2. 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 grourd
transportation distance for overnight delivery, then the
weighbills should reflect gquaranteed overnight delivery.

3. A copy of all weichbills must be kept by the field
supervisor and the weighbill mmber associated with each
group of samples logged into the Master Sample Log. The
name of courier must be written in this log also in case
there is a problem in tracing samples.

4. 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 company's name, and the weighbill
rumbers. As soon as the samples are delivered, the contract
laboratory will inform Atlantic of their arrival amd report,
any damage associated with the samples or whether any sample
containers are missing.
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SECTTION 1.0: PURPOSE

To insure a standard procedure for the calibration and operation of
the HNu Systems Photoionizer Model PT-101.

SECTICN 2.0:_ SCOPE

The following procedure details those steps necessary for the
collection and cperation in the survey mode of the HNu Photoionizer. A
listing of calibration data needed for proper documentation is supplied at
the end of this procedure.

SECTTON 3.0: RESPONSIBILITY

Project Manager - First
Field Operations Manager - Second
Field staff - Third

SECTION 4.0: SUPPORTING PROCEDURES

None

SECTTON 5.0: REQUIRED FORMS

Field Notebook No. 351, published by J.L. Darling Corp., Taccma,

Washington (or equivalent), or a conventicnal paper, bourd laboratory
notebook (Nalge 6301 or equivalent).
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SECTION 6.0: PROCEDURE
6.1 General Description

The HNu Photoicnizer is a survey tool for determining general
levels of organic vapors in air. The instrument is comprised of a readout
mdulewhidacmtajnsallcontmlsarﬂthebatterypwersmplyarﬂa
photoionizer probe which contains the photo=cell. The readout module also
contains terminals for connection to a recorder. This module is carried
byastmpheldacmss‘dieshwlderwhileﬂzeprobeisheldbyhani.

6.2 Instrument Startup

First comnect the probe unit to the readout module by attaching and
twning the comnector terminal. Note this fitting is "keyed" and must be
attached in only cne crientation.

Secmxitumthemainswitchtobattexy. The needie should deflect
tothellppererdoftlmgreenscale. If it doesn't deflect into the green
area or is at the low end of the scale, the instrument needs to be
charged. A battery charger is located in the instzmument 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
Ppm or 0-20 ppm). Lock into the probe through the sample tube and cbserve
the violet light of the photo cell. If the light is not on, check the
followings:
1, Makesuretheprobeisattachedproperlytottmreadmt
moxdule.
2. Anetdmmarkshculdbescribedontheprobewhareitcanbe
unscrewed to replace the photo cell. This mark shows the
| exact position that the top of the probe takes so that the
a.irinletportsarelinedm. If not lined up,unscrew the
prcbe and assenble it properly.
3. Check the photo cell lamp and replace it if necessary.
Once the battery and photo cell are cperatirng, 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 iscbutylene.
Same general points to consider when calibrating the PI 101 are
that the analyzer is designed for cperation at ambient conditions and
therefore the gas standards used for calibration should be delivered to
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ﬂleamlyzeratambiartteuperaun'esanipressurearﬂatﬂmpxnperﬂw
rates. The FI 101 is a non-destructive analyzer; calibrations using toxic
or hazardous gases must be dane in a well ventilated area.
'Ihefreque:x:yofcalibratimshwldbetwicedailyasaminimm.

'meinstnmentshuﬂdbecalibratedatthebeginnirgoftheday(orwhen
theinstnmentisfirstmmedon)andattheendoftheday(ormnuse
oftheinstrtmrtiscunpleted). If'l:l‘leinstrmnerrt:ismnwdoffdurirg
the day for any significant length of time, it should be calibrated when
turned on. An accurate and reliable method of calibration check is to use

analyzed gas cylinders of "hydrocarbon-free" air and ischutylene (prepared
by HNu).

Step 1. Zero set - Turn the function switch to SIANDEY. In this
mlﬂm?ﬂzelanpisomaIﬁmsigr:alisgexmated. Set the
Zero point with the ZERO set control. The zero can also be set
mﬂlﬂlefmx:timswitchonthexlpositicman:lusirg-a
"Hydrocarbon-free" air. In this case "megative" readings are

Step 2. 0-20 or 0-200 range ~ For calibrating on the 0-20 or 0-200
range cnly one gas standard is required. Turn the function
mtchtotherangepositionarﬂnotethemeterreadjng.
Adjust the SPAN control settﬁ'gasreqm'redtoreadtheppn
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 Documentation

In the field notebook, or in the bourd laboratory notebock, at the

start of the project {(or if there is a change in instruments), record the
following:

1.

Site name

InstrlmxentnodelandserialmnnberS/N

Types of calibration gases

Note the size of the photo cell lamp used in the particular
prebe. 'Ihisisusefulto]mowwhichorganiccmpanﬁsthe}mu

is sensitive toward,

In the field notebock, or in the bound laboratory notebock, at the

start of each calibration, record the following:

ll

2l

Date

Time

Name of person performing the calibration

Span setting before beginning calibration
‘Ihattheinstrtmem:waszemed, 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
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LABORATORY ANALYSES
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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

CGSF-SWi1
CGSF-SwW2
CGSF-SW3

CGSF-SE1
CGSF-SE2
CGSF-SE3

CGSF-SS1
CGSF-882
CGSF-883

NYSEG Codes

SFCUSS9001G
SFCISSe002G
SFCDSS9003G

SFTUSSS001G
SFTISS9002G
SFTDSS9003G

SFEISF9001L
SFEISF9002L
SFEISF9003L
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MAP REFERENCES: ' ; . s/ FALL ~_ STREET_ (9s'row y
: S ol Y. N
1) Survey map of lands of Howard F. & Louise K. Conkey, s

(NYS ROUTE NO.5 & us\aqtms NO. 20 J™s,

dated March 17, 1982, filed April 7, 1982 in Map
Book 60/page 279. :

2} Survey map of the premises of Walter J, & Catherine M.
Smithoover, commonly known as 181-183 Fall Street, dated
January 31, 1990 filed Feburary 23, 1590 in Map Book 70
page 130. :

3) Map of land to be permently appropriated for the purpose
of overflowing or flooding the same by the State of New , :
York for the owner or owners in the Township of Seneca , _ PRESENT OWNER : ROGER & LEWIS INC. (334/9)}
Falls, Seneca County, NY, for the use Qf the improved ‘ . -

Canals, filed in Deed Book 139/page 87

'BOUNDARY & TOPOGRAPIC SURVEY

~ NOTES: ; 2 This survey has be@n prepared without benefit of Abstract of Title.
'ES: i :

, - - . . , ‘OF SENECA FALLS N.Y. MGP SITE |i .
L) SN Depicts approximate location of former structures and.ls subject to.? statement of fact Abstract of Title may reveal. : ' :
on site as scaled from various maps of record. ' : s
2) Southerly boundary line as shown is subject to any appropriation VILLAGE OF SENECA FALLS SENECA Co. N.Y.
by the State of New York for the purpose of improving th al, : 5 :
Ogly taking found was for a Parce% jEst east 0? oX?ngiteewgigh is UNAUTHORIZED ADDITONS OR ALTERATIONS TO THIS MAP IS A 'SCALE : 1" = 50 JANUARY 28, 195
referenced as Map reference 3. ‘. VIOLATION OF ARTICLE 145, SECTION 7209, SUR-PARAGRAPH JOB NO. .

2 OF NEW YORK STATE EDUCATION LAW. S.Y. KIM LAND SURVEYOR RC. 5 " .-



