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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."
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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 Clark Street Site in Auburn, New York. The intent of the program is to determine if there is any
imminent threat to human health or the environment at this site and to establish a relative ranking
of sites. The Site Screening and Priority-Setting System (SSPS) developed by the Electric Power
Research Institute (EPRI) specifically for use with MGP sites was used to prioritize the NYSEG sites.

MGPs were the primary source of producing combustible gas for heating, cooking, and
illumination at 1,500 to 2,500 sites in the United States between 1816 and the 1950s. Gas was
manufactured at plants similar to Clark Street from coke, coal, and oil and had certain by-products
and residues associated with the processes. The Clark Street MGP was constructed prior to 1904
and produced carburetted water gas until circa 1946.

The general approach used to investigate MGP residues at the Clark Street Site was to identify
routes of exposure which may result in direct contact with MGP residues and to chemically
characterize the media associated with the exposure routes to evaluate potential health risks. The
SSPS calculates indicators of actual and perceived risks for each site evaluated. The actual risk is
determined from surface water, ground water, air, and direct contact exposure routes. it predicts the
actual imminent threat at the site based on available data. The perceived 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 Clark Street Site in
Auburn, New York included surface water, streambed sediments and surficial soils.

Analyses performed on the samples did not detect any residues associated with MGP processes
in the Owasco Lake Outlet bordering the Clark Street Site. Upstream surface water sample SW-1
contained elevated levels of zinc when compared to the New York State (NYS) Water Quality
Standards and Guidance Values. The detection of zinc in sediments upstream of the site has no
apparent relation to MGP residues due to its upstream location.

Volatile organic compounds (VOCs), semi-volatile organic compounds (SVOCs), and elevated
levels of some inorganics were detected in streambed sediments collected at the site. The
streambed sediment sample collected adjacent to the site (SE-2) contained 1.0 parts per million
(ppm) benzene, 1.4 ppm ethylbenzene, and 1.1 ppm total xylenes. All of the streambed sediment
samples contained polycyclic aromatic hydrocarbons (PAHSs) at total concentrations of 14.5 ppm
(SE-1), 60.8 ppm (SE-2), and 10.1 ppm (SE-3). Sediments samples also contained carcinogenic
polycyclic aromatic hydrocarbons (C-PAHSs) at total concentrations of 11.5 ppm in SE-1, 21.2 ppm
in SE-2, and 6.8 ppm in SE-3. Upstream sediment sample SE-1 had 0.16 ppm dibenzofuran. All
of the streambed sediments contained bis(2-ethylhexyl)phthalate. Concentrations of arsenic,
beryllium, calcium, mercury, lead, and nickel were noted to be higher than background levels
reported by Shacklette and Boerngen (1984). Cyanide was detected in Sample SE-2 (adjacent to
the site) at 6.8 pm. The PAHs, VOCs, and cyanide detected in the streambed sediment samples
may be indicative of MGP residues, as the concentrations are greatest in the along-site sample SE-2
and these compounds have been associated with MGP residues at similar sites. However, the
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presence of dibenzofuran and the other PAHs indicate other upstream sources, not the least of which
could be storm runoff from city streets. Bis(2-ethylhexyl)phthalate, a SVOC, is both a laboratory
contaminant and ubiquitous in the environment.

Surface soil samples SS4 and SS-5 contained 0.57 ppm and 0.70 ppm toluene, respectively.
All the surface soil samples contained PAHs at concentrations of 1.7 ppm (SS-1), 128.5 ppm (SS-2),
204.3 ppm (SS-3), 11.1 ppm (SS4), and 7.2 ppm (SS-5). C-PAHs were detected at levels of
1.4 ppm in SS-1, 123.9 ppm in SS-2, 110.2 ppm in SS-3, 7.6 ppm in SS-4, and 6.4 ppm in SS-5.
Small quantities of dibenzofuran and 2-methyinaphthalene (SVOCs) were detected in soil samples
SS-2 and SS-3. Surface soil sample SS-1 contained 0.38 ppm pentachiorophenol (SVOC). Saoil
sample SS-2 contained 9.7 ppm cyanide and SS-3 contained 3.2 ppm cyanide. Elevated levels of
arsenic, calcium, mercury, and nickel were detected in all of the surface soil samples when
compared to background metal concentrations as described by Shacklette and Boerngen (1984).
The detection of PAHs, toluene, 2-methyinaphthalene, dibenzofuran, and cyanide in the surficial soils
at the Clark Street Site may be indicative of MGP residues. Pentachlorophenol is not associated with
MGP residues. The elevated levels of metals in the surficial soils could have originated from several
sources and do not necessarily indicate association with MGP residues.

The Clark Street Site received an actual risk score of 22.1 and a perceived risk score of 25.3.
The SSPS scores reflect the assumption that subsurface MGP residues exist at the Clark Street Site,
although no subsurface investigations were conducted. The answers to and assumptions used to
answer specific SSPS questions in order to ensure consistency between sites are detailed in
Appendix A. The breakdown of exposure route and individual question scores are also listed in
Appendix A.

The major route of exposure to MGP residues at the Clark Street Site, based on available data,
was identified as direct contact with surficial soils. Surficial soils at the site contained PAHs which
can be associated with MGP operations, as well as combustion, and/or fuel oils. 2-methyl-
naphthalene and dibenzofuran also were detected in surficial soils and may be associated with MGP
residues. Cyanide was detected in three samples collected from the Clark Street Site. Cyanides at
MGP sites are associated with purifier residue and are complex cyanides which are stable under
normal environmental conditions. A subsurface structure containing contents exuding a
characteristic MGP odor was identified at the site. Some rubble, ash, and coal were observed over
various parts of the site.

The Clark Street Site received relatively high SSPS scores. These scores resulted from the
detection of VOCs and relatively high concentrations of PAHs in surficial soils and streambed
sediments. Based on the SSPS score of this site relative to other sites and the fact that a subsurface
structure most likely containing MGP residues was present at the site, a focused remedial
investigation is recommended for the Clark Street Site. The investigation should include ground
water and subsurface soil studies focusing in areas where former MGP structures existed, areas of
vegetative stress, and where visual or olfactory residuals are evident in order to better assess the
potential risks associated with the site.



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. Oil gas cracked oil alone into gaseous hydrocarbons, tar, and carbon. The carburetted water
gas and the oil gas processes used a variety of oil-based feedstocks such as naphtha, gas oil, fuel
oil, and residual oils.

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

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

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

CLARK STREET SITE -1- MAY, 1991
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3.0 SCOPE OF WORK

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

3.1 Site History

The Clark Street Site is the location of the former Clark Street MGP located in Auburn, New York.
The site location is indicated on the Auburn, New York USGS Quadrangle map (Figure 1). The Clark
Street Site acquisition, organization, history, and available Sanborn and site plan Maps (Figures B-1
through B-5), which were researched and compiled by NYSEG, are included in Appendix B. The
following site history is summarized on a Fact Sheet following the Title Page of this report. The Clark
Street MGP was constructed prior to 1904 and produced carburetted water gas until circa 1946,
according to NYSEG records. The Citizens Light and Power Company first operated the Clark Street
MGP according to the 1904 Sanborn Map and NYSEG records. Figure 2 illustrates the existence and
configuration of structures at the Clark Street Site from 1904 through 1958. The earliest depiction
of the plant configuration illustrated on the 1904 Sanborn Map (Figure B-1) consisted of a single gas
plant building. A generator room, purifying room, meter room and two boilers for steam production
were located within the building. Two gas holders, 75,000 cubic feet (cf) and 204,000 cf capacity,
were located northeast of the gas works. A large above-ground oil tank was located northwest of
the gas works. The Auburn Gas Company acquired the Citizens Light and Power Company in 1905
and the Auburn Gas Light Company in 1901, and operated the Clark Street MGP until 1911. In 1911,
the Empire Gas and Electric Company acquired the Auburn Gas Company. A 1926 plant map
(Figure B-2) documents the construction of a third large (491,000 cf) gas holder west of the gas plant
and a small unlabeled feature northeast of the gas plant. It is unknown when the northwest spur of
the railway was removed. NYSEG acquired the Clark Street Site in 1936. A 1943 plant map
(Figure B-3) documents the demolition of the 75,000 cf and 204,000 cf gas holders, the removal of
the oil tank and the addition of a tar pump house. According to NYSEG records, gas production had
ceased at the Clark Street MGP and the facility had been converted to a utility operations center/gas
storage facility by 1946 (Figure B-4). A 1958 site plan map (Figure B-5) documents the demolition
of the remaining holder and construction of a new substation northeast of the gas plant building.
The gas plant building was partially razed after 1961 according to NYSEG records. A small portion
was retained as a gas regulator building.

3.2 Site Reconnaissance

3.2.1 Current Use

The Clark Street Site is located in a mixed commercial/ residential area in the southwest section
of Auburn, New York (Figure 1). The closest residences are approximately 100 feet north of the site,
across the Owasco Lake Outlet. The site is located at the end of Clark Street and is bounded by
the Owasco Lake Outlet to the east and north, a vehicle maintenance shop to the west and south-
west (Sackel Property), and by a railroad right-of-way to the south. An adjacent land use map is
provided as Figure 3.

The site is presently occupied by a NYSEG substation and a gas regulator building surrounded
by open vegetated and gravel-covered land. The foundation of the former gas plant is visible. A

CLARK STREET SITE -3- MAY, 1991
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partially buried structure, possibly a drip vessel, which contained liquids having an MGP
characteristic odor was located northwest of the gas house in an overgrown area of the site. Some
rubble, ash, and coal were observed over various parts of the site. No other odors, purifier residues
or tars associated with MGP operations were observed on the ground or in the surface water at the
site. No tar seeps or sheens were observed along the Owasco Lake Outlet streambed, however,
large boulders inhibited observations. Public access to the site is not restricted, however no
evidence existed of any public usage. The site is separated from the closest residences by the
Owasco Lake Outlet. Neighborhood children likely gather on the opposite bank of the Owasco Lake
Outlet from the site. Xerox copies of aerial and ground photos of the Clark Street Site are included
in the field data section of this report (Appendix C).

3.2.2 Physiography

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

The Clark Street Site is generally level, sloping gently toward the Owasco Lake Outlet. The
average elevation across the site is approximately 634 feet above Mean Sea Level (MSL). The south-
western edge of the site borders along the base of a ridge leading up to the Sackel property on
which a vehicle maintenance shop is located. The ridge is steeper (approximately 50% slope) at the
northern edge of the Clark Street Site boundary than at the southern edge (approximately 10%
slope).

The maximum 24 hour rainfall recorded in Skaneateles in 1989 was 2.6 inches (Hadlen, 1989).
Rainfall data for Auburn in 1989 is incomplete. Surface water runoff from the Sackel property and
the Clark Street Site flows unrestricted to the Owasco Lake Outlet. During the initial site survey on
October 23, 1990, ponding of rainwater was observed in the gravel area west of and adjacent to the
substation fence, as well as in the vegetated area covering the westernmost former gas holder.
Precipitation infiltration is restricted by relatively impermeable surficial soils and by the fill emplaced
at the site, however ponding creates the potential for infiltration. The wind speed at the site can be
greater than 4 meters per second, however the vegetative and gravel cover deter airborne dust
particles.

3.2.3 Hydrogeology

Preliminary geologic and hydrogeologic information on the Clark Street Site has been obtained
from Hutton (1971). The soils at the Clark Street Site are mapped as fill and disturbed soils within
the industrial area occupying the valley along the Owasco Lake Outlet in central Auburn. The
existence of fill was verified during the surface soil sampling. The closest undisturbed soils are
mapped as the Cazenovia Silt Loam, a moderately well drained to well drained soil derived from
reddish till with high lime content. These soils were probably present at the site during MGP
operations and are characterized by a moderately fine texture and typically contain twenty-eight to
thirty-five percent (28-35%) clay. The permeability of the soils are reported to range from 0.20 to
0.63 inches per hour (1.4 to 4.4 centimeters per second). Permeability of the fill material was not
determined. The soils are typically thin, with bedrock present within ten feet of the surface. The
bedrock underlying the site is the Onondaga Limestone.

CLARK STREET SITE -7- MAY, 1991
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The depth to shallow ground water at the site is unknown. The Owasco Lake Outlet is
approximately 4 feet (at an elevation of 630 feet MSL) below the average elevation of the site (634
feet MSL). Shallow unconfined ground water probably discharges to the Owasco Lake Outlet,
indicating that the depth to shallow ground water at the site is within 4 feet of the surface. MGP
structures, mainly gas holders, were commonly constructed below grade and are assumed to be at
least within 3 feet (1 meter) of the shallow aquifer at the site. Information concerning other aquifers
at the site are unknown.

3.2.4 Ground Water and Surface Water Use

The Clark Street Site in Auburn, New York is bordered by the Owasco Lake Outlet. NYSDEC
has classified the Owasco Lake Outlet as a Class D surface water body. Class D surface waters are
suitable for fishing and for primary and secondary contact recreation. The City of Auburn receives
its potable water supply from Owasco Lake. The City intake is approximately 4 miles (6.4 km)
upstream of the Clark Street Site. The system served approximately 32,550 people in the early
1980s (Axelrod, 1984).

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

3.2.5 Sensitive Habitats

There are no federally regulated wetlands located within 2.5 miles (4 km) of the site (NYSDEC
Fish and Wildlife Branch Wetland Maps). No endangered species are known to exist within 2.5 miles
(4 km) of the Clark Street Site (NYSDEC Natural Heritage Files and Maps).

3.3 Field Activities

Prior to the performance of any field activities, a work plan, quality assurance/quality control
document and health and safety plan were submitted to and approved by NYSEG. The Health and
Safety Plan and the Quality Assurance/Quality Control Document are included in Appendices E
and F, respectively.

The general approach used to investigate MGP residues at the Clark Street Site was to identify
routes of exposure which may result in direct contact with MGP residues and to chemically
characterize the media associated with the exposure routes to evaluate potential health risks
associated with the site.

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

« 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 Owasco Lake
Outlet potentially contaminated by runoff or direct discharge.

CLARK STREET SITE -9- MAY, 1991
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Surface water, streambed sediment, and surface soils were sampled at the site. No welis for ground
water sampling are present at the site. No subsurface soil investigations were performed at the Clark
Street 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 annual gas production for the Clark Street MGP for purposes
of completing the SSPS forms (see Apﬁendix A, questions 18 and 23 for details). Sample locations
and rational are presented in Table 1.

3.3.1 Surface Water and Streambed Sediment Samples

A total of three (3) surface water samples were collected from the Owasco Lake Outiet at the
Clark Street Site on November 27, 1990. Sampling locations are indicated on Figure 5. Surface
water samples were obtained from upstream (SW-1, on the south side of the river, adjacent to the
railroad tracks), adjacent to the site (SW-2, by the drainage swale leading from the former gas plant
area), and downstream (SW-3, 50 feet downstream of the Clark Street Site boundary) locations.
These locations were selected to evaluate the changes in water quality potentially attributable to
discharge of ground water, tar, or surface water runoff from the Clark Street Site into the Owasco
Lake Outlet. Surface water samples were collected according to Atlantic Procedure 1022
(Appendix G).

Surface water samples were analyzed for volatile organic compounds using EPA Method 624,
semi-volatile organic compounds using EPA Method 625, metals using EPA Method 200.7, lead
using EPA Method 7191, chromium using EPA Method 7421, and cyanide using EPA Method 335.

A total of three (3) streambed sediment samples were collected from the Owasco Lake Outlet
on November 27, 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 9010.

3.3.2 Surface Soil Samples

A total of five (5) surface soil samples were collected at the Clark Street Site on November 27
and 28, 1990. Sampling locations are illustrated on the Sampling Locations Map (Figure 5). Surface
soils were collected from 0.0 to 0.5 foot depth using dedicated stainless steel sampling spoons. All
of the surface soil sample areas except SS-2 were gridded and consisted of 49 nodal points each.
Five (5) nodes, randomly selected, were sampled and combined to produce each composite
sample. Surface soil sample SS-2 was not gridded due to dense overgrowth in the sample area.
Five randomly selected locations within the sample area 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 sample SS-1 was collected between the westernmost former holder and the Owasco
Lake Outlet. Surface soil sample SS-2 was located on the Owasco Lake Outlet bank on both sides
of the drainage swale leading from the former gas works area to the Owasco Lake Outlet. Surface
soil sample SS-3 was taken along the northwest side of the substation, downgradient of the former
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TABLE 1

SAMPLING LOCATIONS AND RATIONALE

FOR THE CLARK STREET SITE, AUBURN, NEW YORK

ll sampiED | LOCATIONANDRATIONALE | ANavees
SURFACE WATER
SW-1{ Upstream To evaluate potential changes in surface water VOCs-EPA Method 624 Il
quality which may be attributable to the discharge | SVOCs-EPA Method 625
of ground water or tars, or runoff of surface water | Metals-EPA Method 200.7
SW-2 Mid-site from the Clark Street Site into the Owasco Lake Lead-EPA Method 7191
Outlet. Chromium-EPA Method 7421
Cyanide-EPA Method 335
SW-3 Downstream
STREAMBED SEDIMENT
SE-1 Upstream To evaluate potential changes in streambed VOCs-EPA Method 8240
sediment quality which may be attributable to the | SVOCs-EPA Method 8270
discharge of ground water or tars, or runoff of Metals-EPA Method 6010
SE-2 Mid-site surface water from the Clark Street Site into the Lead-EPA Method 7191
Owasco Lake Outlet. Chromium-EPA Method 7421
Cyanide-EPA Method 9010
SE-3 Downstream
SURFACE SOILS
§S-1 Former westernmost gas holder area to evaluate potential VOCs-EPA Method 8240
contamination from holder contents. SVOCs-EPA Method 8270
Metals-EPA Method 6010
Lead-EPA Method 7191
§8-2 Along the drainage swale leading from the former gas works Chromium-EPA Method 7421
operation to evaluate potential contamination from runoff from the | Cyanide-EPA Method 9010
plant area.
$S-3 In the vicinity of the former holders, west of the substation to
evaluate potential contamination from holder contents.
SS4 In the vicinity of the former tar handling area to evaluate potential
contamination from the tar tanks.
SS-5 Along the grassy bank of the Owasco Lake Outlet downgradient

from the former plant building to evaluate potential contamination
from runoff from the gas works area.

CLARK STREET SITE

AUBURN, NY
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gas works area. Surface soil sample SS-4 was located to the southwest of the substation over the
former tar handling area. Surface soil sample SS-5 was taken in the grassy area southeast of and
downgradient from the former MGP.

Surface soil samples were analyzed for the same parameters and using the same EPA methods
as the streambed sediment samples.
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4.0 ANALYTICAL RESULTS
This section summarizes the analytical resuits of the sampling program conducted at the Clark

Street Site in Auburn, New York. Appendix H lists the results of the analyses performed by
Wadsworth/Alert Laboratories, Inc. on the samples collected from the various media at the site.

4.1 Surface Water Analytical Results

No volatile organic compounds (VOCs), semi-volatile organic compounds (SVOCs), or cyanides
were detected in any of the surface water samples collected at the Clark Street Site. The only
‘elevated metal concentration detected in the surface water was in upstream surface water sample
SW-1 which contained 0.094 ppm zinc when compared to NYSDEC Ambient Water Quality
Standards (Zambrano, 1990).

4.2 Streambed Sediment Analytical Results

Streambed sediment sample SS-2 contained 1.0 ppm benzene, 1.4 ppm ethylbenzene, and
1.1 ppm total xylenes. All of the streambed sediment samples contained C-PAHs and PAHs as
summarized in Table 2. Complete analytical analyses from which Table 2 is derived are tabulated
in Appendix H. Sediment sample SE-1 (upstream) had a total of 14.5 ppm PAHs and 11.5 ppm
C-PAHs. Sediment sample SE-2 (adjacent to the site) contained 21.2 ppm C-PAHs and 60.8 ppm
PAHs. Sediment sample SE-3 (downstream) C-PAH concentration was 6.9 ppm and PAH concentra-
tion was 10.1 ppm. The particular PAHs detected in the samples may be associated with MGP
residues. Relatively small quantities of bis(2-ethylhexyl)phthalate were detected in the three
streambed sediment samples. Bis(2-ethylhexyl)phthalate, a SVOC, is a common laboratory
contaminant and is ubiquitous in the environment. Dibenzofuran is a carcinogenic SVOC associated
with combustion; and, therefore, may be related to MGP residues was detected at 0.16 ppm in SE-1.

All of the streambed sediment samples contained elevated levels of a few metals which also are
summarized in Table 2. The background concentration of each metal was derived from the
background concentrations listed for the sampling location closest to Auburn, New York in
Shacklette and Boerngen (1984). Streambed sediment sample SE-2 had 6.8 ppm cyanide.

The VOCs, PAHs, C-PAHSs, dibenzofuran, and cyanide detected at the Clark Street Site may be
indicative of former MGP residues. Along-site streambed sediment sample SE-2 consistently
contained the highest concentrations of the majority of the compounds. The fact that sample SE-2
was collected at the point where the drainage swale discharges to the river suggests that the origin
of these compounds may be from the Clark Street Site. The C-PAHs and PAHSs in upstream sampie
SE-1 could originate from urban runoff, the upstream McMaster Street former MGP, or other sources.

4.3 Surface Soil Analytical Resuits

Surface soil samples SS4 and SS-5 contained approximately 0.57 ppm and 0.70 ppm toluene,
respectively. These values were detected but were below quantification limits and therefore are
estimated concentrations. All of the surface soil samples contained C-PAHs and PAHs as
summarized in Table 3. Complete analytical analyses from which Table 3 is derived are tabulated
in Appendix H.
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TABLE 2

VOLATILE ORGANIC, SEMI-VOLATILE ORGANIC, AND INORGANIC COMPOUNDS DETECTED IN STREAMBED SEDIMENTS
AT THE CLARK STREET SITE, AUBURN, NEW YORK

| (CONCENTRATIONS IN PPM}
‘ -~} | TYPICAL BACKGROUND
ELEMENT SEt | SE2 SE3 |  CONCENTRATION AT
Z t b : SIMILAR SITES
[voLATILE oraaNiCS
Berzene - 1.00 -
Ettwibenzens - 1.40 -
Total Xylenss - 1.10 -
h TOTAL - 3.50 -
SEMI-VOLATILE ORGANICS
Bis(2-sthyihaxy)phthaiate 0.7%J 2.10J 0.20
Diberzoturan 0.18) - -
NON-CARCINOGENIC PAHS
Acenaphthens 0.18J - -
Anthracens 0.58) 2.10J 0.51J
Fluoranthens 550 17.00 3.70
Fluorens 0.22) 0.78%J 0.17J
Naphthaiene ['RYA 4.0 -
Phenanthrene 3.60 18.00 2.40
Pyrene 4.30 21.00 3.30
TOTAL 14.53 60.79 10.08 10.00(1)
CARCINOGENIC PANS
Berzo(a)anthracens 220 7.10 1.00
Benzo(b)fiuoranthene 2.90 0.83J 1.70
Benzo(k)ffuorarthens 1.20 - 0.68J
Benzo(a)pyrens 2.10 4.20J 0.84)
Chrysene 2.40 6.90 1.60
Indeno(1.2.3-cd)pyrens 0.67J 2.20) 0.458)
TOTAL 11.47 21 .23‘ 6.85 10.00(1)
INORGANICS CONCENTRATIONS
Antimony - - 9.70 <1.00(2)
Arsenic 7.50 9.10 7.10 2.6(2)
Beryliium hd 1.00 1.10 <1.00(2)
Calcium - 97.000 170,000 5,200(2)
Mercury 0.37 - 0.14 0.13(2)
Nickel . 17.00 22.00 15.00(2)
Cyanide - 6.80 - © 500(1)

h:.d(nq“mm concentration.
od, but below gt ication limit (estimated value).
21; Level based on typicel background concentrations at similar sites.

and Boerngen (1984)
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TABLE 3

VOLATILE ORGANIC, SEMI-VOLATILE ORGANIC, AND INORGANIC COMPOUNDS DETECTED IN SURFACE SOILS

AT THE CLARK STREET SITE, AUBURN, NEW YORK

" (CONCENTRATIONS IN PPM} : 1
o . } TYPICAL BACKGROUND
ELEMENT 8$8-1 8$8-2 883 | 884 888 CONCENTRATION AT
8 SIMILAR SITES
VOLATILE ORGANICS
[ Torcere _ - - 0574 o.700
lLLOTAL - - - 087 0.70
—
SEMI-VOLATILE ORQANICS
Ble(2-thyihaxyphihaiste - - - - 028
Oibenzofuran - 1.50 2104 - -
2-Methyinaphthaiens - 0.41 0.50 - -
Pertachiorophencl 0.380 - - - -
NON-CARCINOGENIC PAHS
Acenaphthene - 2.000 3.000 - ~
Acenaphinylens - 1.504 0.63 - -
Anthracens - 6.90) 12.00 - 0.30J
Fluoranthens 0.63 40.00 68.00 2.80 2.40
[ Fiuorene - 2.500 430 0.16J -
| Neprnaiene - 2.000 1.504 - 0.000
" Phenanthrens 0.38) 28.00 51.00 250 1.20
|| Pyrens 0.08) 48.00 63.00 4.60 3.20
TOTAL 1.00 126.50 204.33 11.08 7.19 10.00(1)
CARCINOGENIC PAHS
Berzo(sjanthracens - 23.00 20,00 - 1.20
Berzo(b}fiuoranthens 0.48) 3.500 20.00 2.50 170
Berzo(Kjfiuoranthene 0.1y 45.00 13,00 - 0.60
Berzo(a)pyrene 0.28) 20.00 4.10 1.80 1.10
Chrysene 0.38 24.00 26.00 2.40 1.90
indeno(t.2,3-cd)pyrens 0.18) 8.40 8.10 061 0.50
TOTAL 1.42 123.90 11020 7.61 6.40 10.00(1)
INORGANICS CONGENTRATIONS
Arsenic 6.0 13.00 9.00 19.00 32,00 2.602)
Beryllium . . - - - <1.002)
Caiclum 52,000 86,000 48,000 150,000 79,000 5.20002)
Mercury 0.19 o.18 0.28 0.40 0.45 0.13(2)
Nickel 15.00 22,00 17.00 22.00 15.00 15.00(2)
Sitver - - - 400 - 0.00(2) ]
Cyanide - .70 3.20 - - 500(1) “
T et oo betow background concentration.
(1) Lovl basea on typioe] Backaround coroeréretions o suviar shes. ||
Boemgen (1
— 2
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The C-PAH concentrations of SS-2, SS-3 and SS4 were 123.9 ppm, 110.2 ppm and 11.1 ppm,
respectively. The PAH concentrations of SS-2, SS-3 and SS4 were 128.5 ppm, 204.3 ppm and
11.1 ppm, respectively (total concentrations include estimated (J) values). All of the surface soil
samples contained elevated levels of the various metals also shown in Table 3. The background
levels of metals are derived from Shacklette and Boerngen (1984). Cyanide was detected in SS-2
at a concentration of 9.7 ppm and in SS-3 at a concentration of 3.2 ppm. Relatively smalil quantities
of dibenzofuran and 2-Methyinaphthalene (SVOCs) were detected in SS-2 and SS-3. SS-1 contained
0.4 pentachlorophenol (SVOC).

The PAHSs, C-PAHSs, dibenzofuran, 2-methylnaphthalene, and cyanide detected in the Clark Street
Site surficial soils may be related to former MGP residues. The elevated levels of metals in the
surface soils could have originated from several sources, and do not necessarily indicate association
with MGP residues. Cyanides at MGP sites are associated with purifier residues and are complex
cyanides which are stable under normal environmental conditions. Pentachlorophenol is not
generally associated with MGP residues.
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5.0 SCREENING RESULTS

The Clark Street MGP produced gas using the carburetted water gas process. Residuals
commonly produced by the carburetted water gas process of producing gas were coal tar, coke,
ash and clinker, purifier residues and phenolic compounds. Ash, coal, and a patrtially buried
structure (suspected drip vessel) exuding a coal tar odor were observed at the Clark Street Site.
VOCs, SVOCs, and PAHs associated with MGP operations, combustion, and fuel oils were detected
in surficial soils and streambed sediments. Cyanide was detected in one streambed sediment
sample and two surface soil samples. No MGP residues were detected in the surface water
bordering the site.

The Clark Street Site in Auburn, New York received an actual risk score of 22.1 and a perceived
risk score of 25.3 from the SSPS program. The major route of exposure to MGP residues according
to the SSPS program was identified as direct contact with surficial soils. The SSPS scores reflect
the assumption that subsurface MGP residues exist at the Clark Street Site, although no subsurface
investigations were conducted. The answers to and the assumptions used to answer specific SSPS
questions in order to ensure consistency between sites are detailed in Appendix A. The breakdown
of exposure route and individual question scores is also listed in Appendix A.
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6.0 RECOMMENDATIONS

The major route of exposure to contamination at the Clark Street Site based on available
information was identified as direct contact with surficial soils. Surficial soils and streambed
sediments contained VOCS, PAHSs, dibenzofuran, 2-methylnaphthalene, and cyanide which may be
indicative of MGP residues. PAHs, VOCs, dibenzofuran, and 2-methyinaphthalene are potentially
harmful to humans if ingested or through direct contact. Cyanide at MGP sites are associated with
purifier residue and are compiex cyanides that are stable under normal environmental conditions.

The Clark Street Site received relatively high SSPS scores. These scores resulted from the
detection of VOCs and relatively high concentrations of PAHs in surficial soils and streambed
sediments. Based on the SSPS score relative to other sites and the discovery of a subsurface vessel
most likely containing MGP residues at the site, a focused remedial investigation is recommended
for the Clark Street Site. The investigation should include ground water and subsurface soil studies
focusing in areas where former MGP structures existed, areas of vegetative stress, and where visual
or olfactory residuals are evident in order to better assess the potential risks associated with the
site.
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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
contaminated sites. The SSPS assigns scores to individual site characteristics. The individual
scores are used to calculate risks associated with four potential routes of exposure, namely surface
water, ground water, direct contact and air. The scores are combined to produce final scores which
are indicators of actual risk and perceived risk at each site.

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

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

The sampling program consisted of surface soil, surface water, and streambed sediment
samples collected on November 27 and November 28, 1990. These media sampling points were
chosen to assess the chemical concentrations at the potential exposure pathways that are present
at the Clark Street Site.

No wells for ground water sampling exist at the site. Subsurface investigations were not
conducted as part of the site evaluation. The potential effects of MGP residues on ground water and
subsurface soils at the site were estimated for purposes of completing the SSPS forms. The
quantities of potential MGP residues in the subsurface at the Clark Street Site were estimated by
applying the geometric mean concentration of residues associated with MGPs to a percentage of
the 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 potential MGP residues in the subsurface at the Clark
Street Site and the methods used to derive them are listed in Appendix A, questions 18 and 23.
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APPENDIX A

SSPS SCORES, ANSWERS AND ASSUMPTIONS QUESTIONNAIRE




88P8 DATA ENTRY FORM
Site Name: AUBURN-CTARK STREET SITE
Type of Site: MGP STTE

Actual Risk: 22.1

Perceived Risk: 25.3

ACTUAL RISK:

Surface Water:

Target:

RIoff Potemntial:

Near-surface Contamination:
Contairment:
Mobility:

Subsurface Release Potential:
Subsurface Cantamination:
Contairment:

Maobility:

Cbserved Release:

Grourd Water
Target
Release Potential:

Subsurface Contamination:
Contairment:
Maobility:

Observed Release:

Direct Camtact:

Target: .

Surface Contamination:

Air:

Target:

Release Potential:
Subsurface Contamination:
Contairment:
Mobility:

Observed Release:

PERCEIVED RISK:
Site Characteristics:
Surface Water:

Target:

Rumnoff Potential:
Near-surface Contamination:
Caontairment:
Maobility:

Subsurface Release Potential:
Subsurface Contamination:
Contairment:
Mobility:

Cbserved Release:
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Ground Water: 0.0
Target: 0.0
Release Potential: 50.0
Subsurface Contamination: 100.0
Contairment: 100.0
Mability: 50.0
Observed Release: 100.0
Direct Contact: 50.6
Target: 50.6
Surface Contamination: 100.0
Air: 5.0
Target: 27.7
Release Potential: 18.0
Subsurface Contamination: 100.0
Contairment: 30.0
Mability: 60.0
Qbserved Release: 0.0
Cammmnity Characteristics: 0.5
Ql) Site Description: MANUFACTURED GAS PLANT
Q2) Service Region: North Central
Service Division: Auburn
Neighborhood Type: Residential /Commercial
Q3) How is the surface water used?

Select the appropriate answer with the highest score.

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

| bl ]

Drinking water (5)

Irrigation, food preparation, or fishing (4)

CIass Dmfaoewaterbodywmm is used for f:.shirg and’_
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Q4) For each distance, check the appropriate row to indicate the mumber of
people 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)
1 to 100 (1) (2) (3) _X__(4)
101 to 1,000 20 _____(3) _x (4 (6)
1,001 to 10,000 X (3) _xX (4) (6) (8)
10,001 to 100,000 (4) (6) (8) (10)
100,001 and wp (6) (8) (100 _____(12)

Score: _4.0

Q5) Check the appropriate downstream distance from the site to the nearest of

each type of sensitive surface water envirorment:
Distance
Outside Within Within Within Within

Target 4 km 4 Xm 2 Kkm 1 km 1/2 kn
Coastal wetland (0) (1) (6) (12) ___(16)
Freshwater wetland __x  (0) (1) (3) (7) —__(Q16)
Endangered species x (0) (1) (3) (8) __ (18

~ Based an NYSDEC regulated wetlands and fedemlly:_

i designated endan;ered specms e _

Q6) What is the slope of the terrain near the site:

less 3% or 5% or 8% or N inberverirg
On-site slope than 3% greater greater greater terrain

Less than 3% (0) (1) (1) (2) (9)
Less than 5% (0) (1) (2) X __(2) (9)
Iess than 8% (0) (2) (2) (3) (9)
8% or greater (0) (2) (3) (3) (9)
Score: 2.0
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Q7) What is the expected maximum 24-hour rainfall over a year?

- Iess than 2 cm (0)

—_ Less than 5 cm (1)

X Iess than 8 cm (2)

— 8 cm or greater (3)

: Based ‘on the greatﬂst of 24—hun:f ramfal];"in 1989 for
Q8) What is the distance to the nearest body of surface water?

- Greater than 2 km (0)

- Iess than 2 km (1)

- Iess than 1/2 km (2)

X Less than 100 meters (3)

Score: _3.0

Q9) what is the physical state of the wastes within one-tenth of one meter (10

cm) of the site surface?

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

Liquid, gas, or sludge (3)

| 1] be

p_e_fault value - solid, cmsolidated. and stab;lized
usetheonlywaste X al:thesxte,ellinto
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Q10) How well is the site designed to reduce 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.

Ql1) Fill out the table below describing the wastes present within one-tenth of
a meter (10 cm) of the surface of the site. If data is not known exactly,

Chemical Waste Concentration Established Persistence Quantity
Name (pom) Values (ppm) (0-3) (k)
Arsenic 33.0 2.6 3 0.8
Cyanide 9.7 500 3 0.1
Lead 120.0 700 3 3.9
C-PAH 160.4 10 3 2.5
PAH 208.6 10 3 3.5
Nickel 22.0 15 3 0.6
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Concentration: C-PAHs: Concentration represents the sum of
the highest concentrations of all C-PAHs
detected.. S :
PAHs: Concentration represents the sum of
the highst concentrations of all PAHs.
detact:ed not :lnclmlmg C-PAHs. »

:Arsenic IaadandNickel Usedtheback-
gzmﬂcammualsforarsenlcarﬂlead

- Basedmvalua supplied m the SsPS help

'Ihequanhty of waste represents the
; smmtimofthecmnermtmnofwaste
.- detected:in: each surface soil sample
-maltiplied by the volume: of soil con—
. taminated.: For samples SS-1 i
this volume ms assumed to be 10

Q12) Wwhat is the physical state of all of the wastes at the site surface?

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

Liquid, gas, or sludge (3)

1] e

Default valuef sond, consolidated and stabuized.

Score: 0.0

Q13) What is the distance from the bottam of the site to the top of the water
table?

| bl ||
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Default value - less than 1m as established by mutual
consent. Assumed former MGP structures were below larnd
surface;: placitgthebottmcfthesnebelowgmdeard

therefore: closer tn the water table.

What is the expected anmual net precipitation?

Less than =25 cm (0)

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

bl | |

Score: _3.0

Iess than 1 x 107 (9
Greater than 1 x 10 (1)
Greater than 1x10‘5 (2)
Greater than 1 x 1073 (3)

| bl |

" Value based an Soil Conservation Survey data for
. Cazenovia Silt Ioam: (thenaarestmﬂis‘t:m'bedsoutype

to the Clark Street Site).

Score:

What is the permeability of the soil between the site and the water table?

What is the mobility of the primary chemicals in the saturated zone?

X

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

Less than 1 (3)

Default vaJ.ue greater than 10, 000 assxmmg the




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

Non-permeable barrier and no parding (0)
Non-permeable barrier and ponding (1)
Inadequate barrier and no panding (2)
Inadequate barrier and pording (3)

bl | ]

Based on site cbservations made by Atlantic

Envirormental Services, Inc. in1990

Score: 3.0

Q18) Fill out 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 (ppm) Values (ppm) (0-3) (k3)
Vocs ' 706.6 1.0 2 43.3
PAH 52,889.0 10 3 3240.6
Cyanide 3,800.0 500 3 0.1
Lead 700 3 3.9
Nickel 15 3 0.6
zinc 3 0.8

cmcem:ratlm' Used the qeanetnc mean concentrat.mxs for
. tar waste, and conversion factor for tar
(qallons) to tar (weight in kilograms) from
. the GRI EPRI data base. Cyanide concentra-
timrep:wmtsﬂaeh;gtmtleveldetectedm
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Score: 6.0

Q19) Fill out the table below describing wastes that have been detected in the
nearest body of surface water. If wastes have not been detected, enter
Zeros for the concentrations. If a waste release was detected by sight
or smell but not sampled analytically, an approximation must be made.
Include up to six chemicals.

' Chemical Waste Concentration Govermment
Name (ppb) Standard (ppb)
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Q20)

How is the ground water used?

X Not currently used (score = 1)

Industrial with alternative (2)

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

Drinking water with no alternative (9)

Select the appropriate answer with the highest score.

records: amthefollowirg w-lpublicatims” o

State; Nys Env al
Burean of Public Watm: Su;ply, 1981.

. Inventory of cuﬁmmity Water Systems - New York
. State:Vol. 1 - Mmicipal, NYSDOH — Bureau of
Public Water Supply, 1984.

: ’InventozyofcammityWaterSystans ‘New: York
. State Vol. 2" - Non-Municipal, NYSDCH - Buneau of
> -";;ii;;,mblic Watar Su;ply, 1984..

Score: 1.0

Q21)

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

Distance
Within Within Within Within
Population S km 3 km 1 km 1/2 km Onsite
0 X (0 _x_ (00 _x (0 _x__(0) x_(0)
1 to 100 (4) (6) (8) (10) (20)
101 to 1,000 (8) (12) (16) (20) 0
1,001 to 10,000 (12) (18) (24) (30) ____ (40
10,001 to 100,000 (16) (24) (32) (35) 45)
100,001 and up (20) (30) (35) (40) ____ (=)

Domgradlentlsdeflnedasbemgwuhmﬁdegreesofthegradlent If
gz:andwaterdirectlmlsmt]qwn assume the worst possible




Q22) What is the distance fram the bottam of the site to the top of the aquifer
in use?

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

[T ke

UsedlwsthanSmifgrwrdwaterxshemused If

Score: 0.0

Q23) Fill aut the table below describing wastes that have been detected in the
ground water. If wastes have not been detected, enter zeros for the
concentrations. If a waste release was detected by sight or smell but not
sampled analytically, an approximation must be made. Include up to six

chemicals.

Chemical Waste Concentration Goverrment
Name (ppb) Standard (ppb)
Penzene 195.6 0.0
Xylene 214.1 5.0
Toluene 94.1 5.0
Cyanide 106.1 200.0
Naphthalene 237.6 10.0
Benzo(a)pyrene 32.9 Q.0

e naph-
__t:halene, benzo(a)pyrae as datem:med by
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Q24) Indicate the distance fram the site to the nearest instance of each of the
land uses below:
Distapce
Outside Within Within Within Within
ILarnd Use 4 km 4 km 2 km 1 km 1/2 km Onsite
Cammercial/ |
Industrial (0) (1) (2) (3) X (6) (9)
National
Parks —x (0) (1) (1) (2) (3) (4)
Agrimlture (0) _x___(1) (1) (2) (4) (6)
Residential (0) (1) (3) (5) _X_(8) __ (19
Score: _8.0
Q25) Indicate the mumber of people living or working within each of the
specified distances.
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 (9) (12) (15) (18) _____ _(28)
101 to 1,000 (12) (15) (18) _ X (21) ___ (31
1,001 to 10,000 (15) (18) _x (21) (24) (34)
10,001 to 100,000 _x (18) _x  (21) (24) (27) (37)
100,001 and up (21) (24) (27) (30) (40)
Score: _21.0
Q26) Check the appropriate distance from the site to the nearest of each type

of sensitive envirarments, without regard to direction:

Distance
Outside Within Within Within
Target 2 km 2 km 1 kn 1/2 km Onsite
Coastal wetland X _(0) (1) (2) (3) _____(6)
Freshwater wetland __x (0) (0) (1) (2) —___(6)
Endangered species _X _ (0) (0) (1) (2) (6)
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Based on NYSDEC regulated wetlands and federally
designated eniamered species.

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

1 x 10° m Hg or less (0)
Greater than 1 x 107 mm Hg (1)
Greater than 1 x 1073 mn Hg (2)
Greater than 10 mm Hg (3)

ol | |

Used default value for henzme assmd to be onsite. :

Q28) What natural or artificial characteristics of the site prevent
volatilization?

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

Covered by 1 to 10 cm of soil (3)

Uncovered contaminated soil (7)

Covered by less than 1 cm soil (8)
Uncovered pure contaminants (10)

1] be

Select the appropriate answer with the highest score.

Based on s:.te observat:.cns made. by Atlantic

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

ILess than 2 ny/s (1)
More than 2 n/s (2)
More than 4 n/s (3)
More than 6 m/s (4)

| o |

Useddefaultvalﬁe frunSSPshelpscmenforﬂae regmn
m whidz the site is Jlocated. More than 4 m/s. e
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Q30) What natural or artificial characteristics of the site prevent dust

production?
——  Urban (1)
— Woodland or forest (2)
X  Grasslard (4)
— Open field (10)

Select the appropriate answer with the highest score.

Score: 4.0

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

Chemical Waste Concentration Established Persistence Contaminated

Name | (ppm) Values (ppm) (0-3) Area (nf)
Arsenic 11.0 2.6 3 500.0
Cyanide 9.7 500 3 200.0
Iead 120.0 700 3 500.0
C-PAH 160.4 10 3 500.0
PAH 208.6 10 3 _500.0 _
Nickel 22.0 15 3 500.0
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The highest concentration detected in any
. of the samples was used. Irnaxewasda-
o tected, concentration = 0.0 -
. 'C~PAHs: ' Concentration reprasents ﬂ:e sm
. of.the h:ighst cancentrations of” all_c—PAHs

‘es ss-1 thrcu;h SS-5.. :

Q32) Fill out the table below describing wastes that have been detected in the
air. If wastes have not been detected, enter zeros for the concentra-
tions. If a waste release was detected by sight or smell but not sampled
analytically, an approximation must be made. Include up to six chemicals.

Chemical Waste Concentration Goverrment
Name (Prm) Standard (ppm)
None detected 0 —
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Q33) What steps have been taken to reduce public access to the site?

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

Guard (2)

Incamplete barrier (3)

No barrier, no guard (4)

Score: 4.0

Q34) Mtlsthedistarneﬁmthesmetotheneamtmldaneorgathermg
point for children?

x

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

Q35) What is the distance from the site to the nearest ground water well in

use?

1] e

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

Q36) What are the characteristics of the site wastes?

| bl |

Other types of wastes (1)
Acute, deadly toxins (4)

Carcinogens (7)
Radicactive wastes (10)
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Select the appropriate answer with the highest score.

Q37) Is offsite contamination evident?

No (1)

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

Yes, has been smelled (10)

|

Select the appropriate answer with the highest score.

Useddefaultvalueofm, mﬂesswastasmredetectedin
stmanbedsedimem:sanpls.

Q38) Describe the area near the site:

Rural (1)
Agricultural (2)
Industrial (3)

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

Urban (10)

NEREN

cbservat:.ors made by Atlantlc o

Score: 8.0

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

Less than 10 ©©® (1)
than 10 n? (2)
than 1 m3 3)
than 1,000 o' _(4)
than 10,000 m® (5)

111k
LEE
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' Use default of less than 10 m’. No applicable

Score: _1.0

Q40) How is onsite land used?
X Other Gas Substation (1)
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APPENDIX B

SITE CHRONOLOGY AND HISTORICAL MAPS




AUBURN, NY
CLARK ST., MGP SITE

Location: NYSEG Clark St. substation (1989) and adjacent parking lot

Owner: NYSEG
Acquisition and Organization

NYSEG
to
Empire Gas and Electric Co.
Organized: April 11, 1911
Acquired: December 31, 1936
to
Auburn Gas Company
Organized: December 18, 1901
Acquired: August 11, 1911 (?)
to
Auburn Gas Light Company
Organized: January 28, 1850
Acquired: December 28, 1901

Remarks:

Citizens Light & Power Company
and of Auburn, NY (Gas Department)

Organized: May 7, 1900

Acquired: October 9, 1905

Clark St. gas works operated from 1905 to 1946 and were operated by Auburn Gas

Light Co. and successors.

Real Estate Divestments or Acquisitions:

1989: NYSEG owns site

From Federal Commission of Gas & Electricity Report, 1907:

From Mayor's testimony December 30, 1905 (page 90

0 Coal gas plant of Auburn Gas Co. not in operation. Water gas plant
of Citizen's Light and Power was operated part time (water gas plant
acquired by Auburn Gas Co. on October 9, 1905).

) Also reported, page 160: Auburn Gas Co. purchased 92,139,000 cubic

feet of gas.

0 Gas not accounted for: 13.9%

o  Auburn reported data gave calculated production from Citizen's
facility of 5,040,500 additional cubic feet for 1905.

0 Gas was supplied to the Auburn Gas Co. by Empire Coke Co. of Geneva
(Border City) by pipeline (page 90) in 1906.

From Directory of Gas Utilities, Federal Power Commission, 1942

0 on natural gas supplied by NYSEG

b:21.jch



TABLE 1

CHRONOLOGICAL SEQUENCE OF EVENTS
CLARK STREET SITE

Prior to - Gas manufacturing begins by Empire Gas and
1926 Electric Co.
1926 - 200,000 and 500,000 cubic foot gas holders on

site. Small holder and an oil tank also
present. Power house for Auburn and Syracuse
Electric Railrocad Co. on adjacent property
now part of Niagara, Lockport and Ontario
Power Co. (Figure 2).

1931 - Small electric substation present southeast
of gas house (Empire Gas & Electric Co.).
Power house now abandoned (Figures 6 and 7).

1943 - Smaller gas holders and o0il tank removed
(Figure 3).

1946 - Tar pump house replaced by storage shed. Gas
production at site ceases sometime prior to
this date. Gas house now used for storage

and a carpenter shop. Gas main bridge now
present north of old gas house (crosses
Owasco River, still standing in 1988).

1958 - Large gas holder, storage shed now removed.
Substation area southeast of old gas house
now used for pipe storage. New substation
constructed east of old gas house. 0ld
powerhouse removed from adjacent property;
area now used as an automobile junkyard

(Figure 4).
Subsequent - 0ld gas house partially razed, small portion
to 1961 retained for gas regulator building.

Remnants of old substation removed (Figure
5). Junkyard removed; replaced by woodlot.

Present - NYSEG substation and vacant lot now occupy
site area.
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APPENDIX C

ATLANTIC ENVIRONMENTAL SERVICES, INC.
SITE SURVEYS, SAMPLING FIELD DATA, AND AERIAL PHOTOGRAPHS
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SURFACE WATER AND SEDIMENT SAMPLE 1 AND
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SEMPLING FIELD NOTES
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Substation, ponding of
rainwater adjacent to

substation fence, and
vegetated area at the
Clark Street Site. Photo
orientation from former
491,000 cf holder east
towards the substation.

Substation, gas
regulator building
and gravel lot at
Clark Street Site.
Photo orientation
from entrance drive
north towards the
substation.

Top of subsurface
structure containing
contents with
characteristic MGP
odor at the Clark
Street Site.



APPENDIX D

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

HEALTH AND SAFETY PLAN




HEAITH AND SAFFTY PLAN
This Health and Safety Plan (HASP) addresses the health and safety

practices that will be employed by all site workers participating in the
preliminary investigation of the NYSEG mamufactured gas plant sites. The HASP
takes into account the specific hazards inherent to the sites and presents
procedures to be followed by Atlam:i,c Envirommental Services, Inc. (Atlantic) and
its subcontractors in order to avoid and, if necessary, deal with potential
health and/or safety problems. All activities performed under this HASP will
camply with OSHA Regulations 29 CFR Part 1926 and 1910, particularly 1910.26.

This plan is based on an initial assessment of health 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 campany
physician, Dr. Martin Cherniak, who is a specialist in occupational health.
Yearly camprehensive examinations are conducted on all field personnel on
Atlantic's staff.

Dr. Cherniak's address and telephone mmber are:
office:
Lawrence & Memorial Occupational Health Center

Suite 2B, 404 Thames Street
Groton, Connecticut 06340

Telephone: 203-445-4551



Upan employment with Atlantic and prior to performing any major site
investigation activities, all field persamnel undergo a camplete physical

examination,

including a detailed medical amd occupational history. The

following tests are performed as part of the examination:

Camplete blood workup (38 analyses), including screens for
particular toxicants anticipated at various types of sites (see
Bxhibit E-1 for list of 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 same form of hazardous substance or wishes to be rechecked

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

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

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

provide information on health risks associated with various chemical substances

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

presented in Exhibit E-2.
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Preparation for Medical Emergencies

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

1. Name, address, hame 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

used

5. Allergies

6. Particular sensitivities

7. Does he/she wear cantact lenses

8. Short medical history including list of previous illnesses

9. Name of personal physician and phone

These data sheets will be filled out 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 fram an acute symptam 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. An accident report (Exhibit E-4) will be campleted by
the safety supervisor for all accidents.

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

When possible, site workers will refrain fram 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

E-3



treatment. Any first aid instructions that can be abtained fram 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.
Aid i t 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

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

Eye dressing

Record of Injuries Incurred Onsite
Occupational Injuries and Illnesses Form (OSHA 200)

aAll occupational injuries and illnesses that are required to be recorded
under the Occupational Safety and Health Act will be registered on OSHA Form 200
(Bxhibit E-5). Occupational injuries and illnesses will be recorded by the site
safety supervisor within 48 hours of occurrence as required by statute.

's rt of In

This form (Exhibit E-6) will be campleted by the site safety supervisor for
all accidents involving worker injury at the site. Follow-up procedures will
include investigation of each accident or near-miss by the safety engineer to

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

E-4



Training P
Formal health and safety training and specific onsite training are
essential aspects of any successful imnvestigation 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 persannel 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 perscnnel 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 CURSE DATE
James Gould Health and Safety Training for 9/16/88
Hazardous Waste Activities -
Geraghty and Miller
Anna Sullivan Health and Safety Training for 8/13/90
Hazardous Waste Activities -
Geraghty and Miller
Peter Georgetti Health and Safety Operations at 10/19/90
Hazardous Materials Sites -
Geo-Envirommental Consultants
‘The training courses consist of classroam instruction, field
demonstrations, use of respirators, use of appropriate protective clothing,
and written and field tests. The training covers the OSHA and HAZWOPER
requirements. They cover the following topics:

1. Identification of hazardous substances

2. Properties of hazardous substances

3. Routes of exposure

4. Toxicity of different substances and their synergistic effects

5. Practical considerations in health and safety management

6. Physical properties of chemicals

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

Everyaone attending the courses was tested for the fit of their persanal
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 angoing activity at Atlantic. Yearly
refresher courses or site-specific training programs are presented as needed
to keep field personnel up to date with proper health and safety practices.

Levels of Protection for Site Workers

Levels of protection specified by the EPA refer largely to requirements
for respiratory protection. The lists below stipulate equipment for
respiratory, clothing, and other types of protection that will be required for
different tasks during the NYSEG site investigation. The designated levels of
protection are based on evaluation of potential hazards and risks associated
with work at the NYSEG site, and Atlantic's experience aon 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 goggles

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 SCBA, hooded

disposable coveralls, rubber boots,
gloves ard radio.

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

If HNu (PID) readings greater than 50 ppm are detected, work will be
stopped and workers will retreat and call for advice.

E-6



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

Modified Level D protection consists of laong pants and shirts, and
gloves and goggles (if needed) when sampling.

Name Sigpature Date Fimm Phone
Anna Sullivan % e 11/1/90 Atlantic Env.  (203)537-0751
Peter Georgetti < 11/13/90  Atlantic Env.  (203)537-0751
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EXHIBIT E-1 RECOMMENDED BLOOD TESTS

MEDICAL SURVEILIANCE PROGRAM

Example

Blood Tests

Blood Tests

Blood Tests

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

Bloed urea nitrogen (EN),
creatinine, uric acid.

Camplete blood count (CBC) with
differential ard platelet
evaluation, including white cell
count (WBC), red blocd count
(RBC), hemoglcbin (HGB),
hematocrit or packed cell volume
(HCT), and desired erythrocyte
imdices. Reticulocyte count may
be appropriate if there is a
1likelihood of exposure to
hemolytic chemicails.

ional Safi and Health Guidance

for Hazardous Waste Site Activities; Octaber 1985;

(NIOSH) Publication No. 85-115.
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No. 316

Material Safety Data Sheet
From Genium's Reference Collecuon BENZENE
Genium Publishing Corporauon @ » (Rewvision D)

1145 Catalyn Sgeet [ssued: November 1978

h , - A )
3¢ enect::c;);gl;leTl’-:g;SSIB% us agmum pususwing corr. | Revised: Apnl 1088

SECTION 1. MATERIAL IDENTIFICATION 25
Material Name: BENZENE .
Description (Origin/Uses): Used in the manufacture of medicinal chemucals, dyes, linoleum. aurplane dopes, o
varmshes, and lacquers; and as a soivent for waxes, resins, and ouls.
HMIS
Other Designations: Benzol; Phene; Phenylhydride; C,H,; NIOSH RTECS No. CY1400000; H 2
Manufacturer: Contact your supplier or distributor. Coasuit the latest edition of the Chemicaiweek R .O 4
Buyers Guude (Geaiura ref. 73) for a list of suppliers. PPG S 2
*Sce sect. 8 K 4
SECTION 2. INGREDIENTS AND HAZARDS /) EXPOSURE LIMITS
Benzene, CAS No. 0071-43-2 Ca 100 OSHA PEL
8-Hr TWA: | ppm
15-Mia Ceiling: 5 ppm
Action Level: 0.5 ppm
ACGIH TLV, 1987-38
TLV-TWA: 10 ppm. 30 mg/m’
Toxicity Data* _
*See NIOSH, RTECS, for additional data with refercnces 1o irritauve, mutagenic, :::‘:: g::la;gn.: Llcja' n;:gg pprovS Min
mumongenic, and reproduclive effects. Humaa, lnhalauo;. TCG 210 ppm

SECTION 3. PHYSICAL DATA
Boiling Potat: 176°F (80°C) Water Solubility (%): Slight

Melting Point: 42°F (5.5°C) % Volatile by Volume: 100

Vapor Pressure: 75 Torrs at 68°F (20°C) Molecuiar Weight: 78 GramwMole .
Vapor Density (Alr = 1): >l Specific Gravity (H,0 = 1): 0.87865 at 68°F (20°C)

Appearance and Odor: A coloriess liquid; charactenstic aromatic odor.

SECTION 4. FIRE AND EXPLOSION DATA LOWER UPPER
Flash Point and Method Autoignition Temperature Flammability Limits in Air
12F(-11.1"0) CC 928°F (498°C) % by Volume 1.3% 7.1%

Extinguishing Medla: Use dry chermucal, foam, or carbon dioxide (0 put out benzene fires. Water may be ineffcctive as an exunguishing
agent because 1t can scauer and spread the fire. Use water 10 cool fire-cxposed contamners, flush spills away from exposures, disperse benzene
vapor, and protect personnc! attempting 10 Stop an unigniled beazene lcak.

Unusual Fire or Explosion Hazards: Benzene vapor is heavier than air and can collect in low-lying areas such as sumps or weils.
Eliminate all sources of ignition there to prevent a dangerous flashback to the oniginal liquid benzene. Danger: Explosive and flammaoie
benzene vapor-air mixtures can easily form at room temperature; always use this material in a way that munumizes dispersion of its vapor 1o
generai 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.

ECTIONS. R VITY DATA

Benzene 15 stable 1n closed containers duning routine operations. It does not undergo hazardous polymenzation.

Chemical Incompatibilities: Hazardous chemical reactions involving beazene and the following matenais are reported in Genium
reference 34: bromine pentafluonde, chiorine, chlorine mfluoride. chromic anhydride, nigyl perchlorate, oxygen, ozone, perchiorates,
perchlory! fluonde and aluminum chioride, permanganates and sulfuric acid. potassium peroxide, siiver perchiorate, and sodium peroxide.

Conditlons to Avoid: Avoid all exposure to sources of ignition and to incompauble chemucals.

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

Cooyngnt © 1988 Gersum Puotiisthung Corparstion,
Any uss or regw WIWDE e DUSUAAET'S DIFTINNOS B PYOlubied,




Nn 114 QFENZENE 482

SECTIONG6. H D INFORMATION

Benzene 13 listed as a suspecied buman carcinoges by the ACGLH.
Summary of Risks: Prolanged skin contact wilh benzene or excessive inhalation of its vapor may cause headache, weakness, loss of

appetite, and mm.memmmmmeMNwmm“m
(leakenna), booe marmrow effects, and injunes o the blood-forming nesue from chronic low-ievel exposmure.

Medicai Coaditions Aggravated by Loog-Term Exposure: Ailmens of the heart, luags, liver, kidneys, blood, and ceatral
pervous svstem (CNS) may de worsened by exposure. Admimster preplacement ana penodic medical exams emphatizing these organs’
funcuoas ana reassign workers who test pasiive.  Target Orgaas: Blood. CNS, booe marrow, eyes, and upper respiratory act
(URT). Primsry Entry: Skin cootact, mhaistion. Acate Effects: Dizziness, mental dulloess, nausea, hesdache, fatigue, snd
grddiness.  Chroaic Effects: Possibie cancer (leukema).

FIRST AID
Eyes: immediately flush eyes, including under the eyelids, gently but thoroughly with plenty of running water for at least 1S minutes.

Skin: immediately wash the affected ares with sozp and water.
Inhaiatioa: Remnhunﬂpmbhﬁltmmﬂmmﬂumum

Ingestioa: Neverpnnymmbymmbmmhlmcmg.mwmmmgbeeuuofm
posmbility of aspiration.

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

[ SECTION 7. SPILL, LEAK, AND DISPOSAL PROCEDURES

Spilli/Leak: Noufy safety persoanel, provide venulation, and eliminate ail sources of ignition immediately. Cleanup personnel need
protecuoca aganst contact with and inhalation of vapor (see sect. 8). Contain large spills and collect waste or absorb it with an mert material
smummavmﬁu.ugmmuomwmuqnidornnnrhmmcmabhmumlamm. Keep

waste out of sewers. watersheds, and waterweys. .
Waste Disposal: Contact your suppiier or a licensed contracior for detailed recommendations for disposal. Follow Federal, state, and

locai regulauoas.

OSHA Designations

Air Contamuaaat (29 CFR 1910.1000 Subpant Z)

EPA Designations (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 prowcuve eyeglasses or chemical safety goggies. Where splashing is possible, wear a full face shield. Follow the
eye- and face-protecucn guidelives in 29 CFR 191Q.133. Respirator: Wear a NIOSH-spproved respirator per the NJOSH Pockat Guide
to Chemucal Hazards fot the maximum-use concentrations and/or the exposure limits cited in section 2. Follow the respirator guidelines in
29 CFR 1910.134. chmywmﬁum(eg.chahmewm).mmscsAm.mtme
operated in the pressure-demand o posilive-pressure mode. Warning: Air-purifying respirators will aot protect workers i oxygen-
deficient aumospheres. Other: Wear impervious gloves, boots, aprons, gauntiets, etc., 1o prevent any possibility of skin contact with this
suspected human carcinogen. Ventilation: Install and operate general and local ventilation sysiems powerful enough to maintain
airboroe levels of benzeoe below the OSHA PEL standard cited in sectiog 2.

Salety Stations: Maks cyswash stations, washing facilities, and safety showers available in use snd handling sreas. Contamimated
Equipment: Coatact lenses pose 8 specizl hazerd; toft leases may absord irvitants and all lenses concentrate them. Do not wear contact
leases w any work area. Remove contamisated clothing and launder it befors wearing it again; clesa this materiai from shoes and
equipmest. Comments: Practice good personal hygicne; always wash tharoughly after using this material. Keep it off of your clothing
and equipment. Avoid tranafering it fromr your hands 1 your mouth while eating, drinking, or smoking. Do mot eat, drink, ar smoke in
any work area. Da not inhale benzene vapor!

| SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS
Storage/Segregation: Store banmne in a coal, dry, weil-ventilated areg away from sources of ignition and incompatible chemicals.

Special Handling/Storsge: Prosect contsiners from physical damage. Electrically ground and bood all metai cootainers used in
shipping or transferring operations. Follow ail parts of 29 CFR 1910.1028.

Engineering Controis: Al eogmeenng sysiems (production, transportatios, etc.) must be of mazimum explosion-proof design (oon-
sparking, electncaily grounded and bonded, etc.)

Comments: If possible, substitute less Dx:c solvents for benzene; use this material with extreme caution and oaly if it is absolutsly

essential.

Transoortation Data (49 CFR 172.101.2) ‘ o
DOT Shipping Name: deazenc DOT Label: Flammable Liquid  IMO Label: Flammable Liquid
DOT Class: Flammabie Liquid DOT 1D No. UN1114 IMO Class: 32

References: 1,2, 12, 73, 84-94, 100, 103.
Judgmenta 88 (0 (A SUILADMIY O 1SISNTERAD RMABIE (Or PUICRET'D JUrPOSIS &/ Prepandby?l I‘“ BS

ascmeaniy purchasers respoansiniity. Thamfam., aithangh rassansbia anve hes
e e arman, Camyaen Peiating Cavp. Indussrrial Hygiene Review: DJ Wilson, CTH
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Schenectady, NY 12303 1836 USA

Material Satety Data Sheet !f;g-%;c,q
Genium Publishing Corporation < P '(Rc‘;.f;;‘n D)

1145 Catalyn Street
Issued: August 1979

(518) 377-885S ameuu FueLBea cO®.  [Daviced. April 19 .
SEC'I’ION 1. MATERIAL LDEE EEIEZ ] m 20
AALLEIAL [1AML  tvw sy ) 1IMIS
' H: 2 00
QTHER DESIGNATIONS: Methyl Beazene, Methyl Beazol, Phenyimethane, Toluol, F: 3
CyHg, CAS #0108-38-3 R: 0
PPE®*
MANUFACTURER/SUPPLIER: Avaiisble from mamy suppliers. including: _ *See sect. § R 1
Allied Corp., PO Box 2064R, Momsiown, NJ 07960; Telephooe: (201) 4554400 13
Ashiand Chemucal Co., [ndustnai Chemicais & Soivents Div., PO Box 2219, S2
Columbus, OH; Telephone: (614) 839-3844 K 4
B Yy S S PP Y~ e |
SECTION 2. INGREDIENTS AND HAZARDS % HAZARD DATA |
Tol ca 100 |8-hr TLV: 100 ppm, or
e CHs 375 mg/m* (Skin)**
Mamn., Iobaiaton, 1CLo:
- 100 ppmx Psychotopic®®®
*  Current (1985-86) ACGIH TLV. The OSHA PEL is 200 ppm with an Rat, Oral, LD¢p: 5000 mg/kg
acceptabie ceiling concentration of 300 ppm and an accepable Rat, [phaistion, LCLo:
roaximum peak of S00 ppny10 minutes. 4000 ppav4 hrs.
¢ Skin designation indicates that toluene can be sbsarbed through intact Rabbit, Skin, LDgg: 14 gm/kg
skin and conmbute o overall exposure.
sse Affects the mind. Human. Eye: 300 ppm
SECTION 3. PHYSICAL DATA i} —
ding Point ... 31°F (111°C) Evaporaton Rate (BuAc = 1) ... 224
Vapor Pressure @ 20°C, mm Hg ... 22 Specific Gravity (H20 = 1) ... 0.866
Water Solubility @ 20°C, wt. % ... 0.05 Melting Point ... -139°F (-93°C)
Vapor Density (Air = 1) ... 3.14 Pereent Volatile by Volume ... ca 100
Molecular Weigit ... 92.15
Appearance and odar: Clear, coloriess liquid with a cheracteristic sromatic odor. The odor is detectable © most individuals in
the range of 10 1o 15 ppm. Because oifactory fatigue occurs rapidly upoa exposure 1o (olueae, odor is not a good warning
property.
“SECTION 4. FIRE AND EXPLOSION DATA LOWER]
Flash Point and Method Autoignition Temp. Flammability Limits In Air
40'F (4°C) CC 896°F (480°C) % by Volume 127 71
EXTINGUISHING MEDIA: Carbon dioxide, dry chemical, alcohol foam. Do not use 1 solid stresm of water because the stream

will scater and spread the fire. Use water spray 1o cool anks/containers that are exposed 1o fire and to 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 0 oxidizers, heat, sparks, or open flame. Vapors sre heavier than 2ir and may travel a considerabie

distance (0 an ignition source snd flagh back.

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

SECTION S. REACTIVITY DATA
CHEMICAL INCOMPATIBILITIES: Toluene is stable in ciosed coatainers at room tempersmure under normai siorage and
handling conditions. It does not undergo hazardous polymenzation. This matenai is incompatible with strong oxidizing
ageats, dinitrogen tetraoxide, siver perchiorate, teanitromethane, and uranium hexafluoride. Contact with these materials
may cause fire or expiosion. Nitric acid and wiuene, especially in the preseace of sulfuric acid, will produce nitrsted
compounds that are dangerously explasive.

CONDITIONS TO AYOID: Avoid exposure 1o sparks, open flame, hot surfaces, and all sources of heai and ignition. Toluese
will attack some forms of plasucs, rudber, and coatings. Thermal decomposition or burning produces carbon dioxide snd/or
carbon monoxide.

s © | 966 Grasum Pebtishing Carocrescs.
CONNIVISIA WSS O TUPTOBICIEE WHhulst 1 CUOIONIS parTianes ® EURMUSL.



No. 317 48 TOLUENE
SECTION 6. HEALTH HAZARD INFORMATION ITLV

lcluene 13 DOL ConsIaeTed a4 cCArcinogen 0y the . , Yapars Of lojuene may cause
umaucu of the eyes, nose, UPPer reSPTMOrY act, and akin. Emmul&mlwlhw:mnufm
wew&mﬂmmmm(WMM(lmdmm«mmmmm

has no objecuve cause). Exposure 10 higher concenanons may cause headache, nauses, dizziness, dilated pupnis, and
€upNONa, and, 1o severe Ca3EL, MAY Cause unconsCIOUsDess &nd death. The liquid is oritating 1 the eyes and skin.  Contact
with the eyes may cause Fznent coroeal damage, cooyunctival irritanon, and burns if 0ot prompdy removed.  Repead
@nd/or projonged coatact with the s may cause dryag and cracking. [t may be absorbed through the skin in wxc
amounts. Immmmofugmwmummmmmmma
the vapor. ﬁmnomhblmmmmﬂehﬂmnﬂhmm
Myﬂuhemuﬂqﬂcm&vﬂm for & least 1S minues. Gammxfm
peruss.* SKIN CONTACT. Immediatety flush sicn (for at icast |5 mmmees) while removing contammated shoes tnd
clothng. Wash exposed ares with 308p and water. Get medical attention f irTitation persists or if & large area has been
exposed.® INHALATION: Remove vicam o fresh air. Restore sod/or support bresthing ss required. Keep victim warm sd
quiet Get medical hetp.® [NGESTION: Give victim | © 2 glasses of water or milk. Contact & poison contral center. Do oot
induce vomuting uniess directed 10 do 30. Transport victim 0 & medical facility. Never give anything by mouth o a person
who 1S UDCOTSCIOUS OF coavuising. * GET MEDICAL ASSISTANCE =« in piant, paramedic, commmmity. Get medical help
for further geatment, observanon, sod support after first aid, if indicased.

SECTION 7. SPILL. LEAK; AND DISPOSAL PROCEDURES

SPILLAEAK: Notify safety persompei of large spills or leaks. Rmmmdundm Provide maxmmm
explonon-proof veptilation. Limit access o spill ares 0 necessary persomnet oaty. Remove lesking containers o safe
place f feanible. Cleanup persoune! oced protection against contact with liquid and inhalstion of vapar (see soct. §).

WASTE DISPOSAL: Absord smail spills with peper wwel or vermicalite. Contain large spills and callect if feasible, or
absard with vermnculite or ssod. Place waste solvent ar absarbent mio closed containers for disposal using nonsparking
wols. Liquid can be flushed with water 0 an open hoiding ares for handling. Do not flush © sewer, watershed, or wamrway.
COMMENTS: Place m sustable coutainer for disposal by s licensed coogractor or burn in mn spproved incinerator. Consider
rectaumng by distiilation. Contarunated sbsorbent can be buried in a smmitary landfill Follow ail Federal, state, and local
reguianons. TLm 96: 100-10 ppm.  Toluene is designaied as a hazardous wasss by the EPA. The EPA (RCRA) HW No. is
U220 (40 CFR 261). The reportabls quanaty (RQ) is 1000 Ibw4S4 kg (40 CFR 117).

SECTION 8. SPECIAL PROTECTION INFORMATION - ;
Provide generai and local exhaust ventistion 0 meet TL WVMInmmmwmu
poasparking and have o explosion-fmof dexign. Exhsust hoods should have & face velocity of at least 100 Ifm (linesr feet
per munuie) sud be designed o capuire heavy vapor. For emergency or aocaroutine exposures where the TLY may be exceeded,
use an orgmic chemical carwridge respiraor if concentranion is less than 200 ppm and an epproved canister gas mask or seif-
contaned breathing appsrems with full facepiece if concentration is grester than 200 ppm.

Safety giasses or splash goggles shouid be worn in all work aress. Neopreoe gioves, apron, face shield, boots, snd other
appropriate protecave clothing md equipment shouid be availabie and worn s pecessary 0 prevent skin and eye contact.
Remove conammated clothing immediately and do oot wear it until it has been property laundered.

Eyewash stancas and safety showers should be readily svuilabie m use zd handling sreas.
Contact leases pose a special hazard; soft lenses may absord irritants end all lenses concentrate them.

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS R i3
STQRAGE SEQREGATION: Smn-mm.mvawmmﬁmom;mm&mwmﬂm
Storage areas must meet OSHA requrements for class [B flammabie liquids. Use metal safety cans for handling small amounts.
Protect contamers from physical damage. Use coly with adequate ventilation. Avoid contact with eyes, skin, or clothing. Do
oot mhale or mgest. Use cawtion when handling this compound becauss it can be sbeorbed through intact siin in txic
amounas.  SPECIAL HANDLING/STORAGE: Ground and bond metal containers snd equipment 10 prevent static sparks when
making transfers. Do not smoke in use or storage areas. Use nonsperking wois. ENGINEERING CONTROLS: Prepiacement
md periodic medical exams emphasizing the liver, kidneys, nervous sysem, Jungs, beart, and blood shouid be provided.
Workers exposed (0 concentrations grester tian he action levei (50 ppm) shouid be examined at least once 8 year. Use of
slcohoi can aggravae the oxic effects of (iuene,

COMMENTS: Emptied containers cootam product residues. Handle sccordinglyt
Toluepe ‘s designated 32 3 hezerines mpstence by the EPA (40 CFR 116). COT Classification: Flammable liquid. UN1294.

Data Sourcats) Code: 1.9, 12, 16, 20. 21. '4 25, 34, 81. 82. CR
M_-uw-uulmdhm—-hrmny- : Approvais ﬁow, /9.
E" u-umu-:undzmumz; !
u.xa_—nu_n-nm—n----m- * Indust. HMS.‘“' -£b
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No. 318

Material Safety Data Sheet
From Genium's Reference Collecu < . o
Genium Publishing Corporauon eeten @ P (‘2:&1&1\0[5 8;{ ixed [somers)

1145 Cacalyn Sueet Issued: November 1980

Schenectady, NY 12303-1836 USA .
(518) 377-8855 GENIUM PUBLISHING CORP. Revised: August 1988
SECTION 1. MATERIAL IDENTIFICATION 26

Materiai Name: XYLENE (Mixed [somers)

Description (Origin/Uses): Used as a raw matenal for the production of benzoic acid., phthalic anhydnde, 1sophthalic o

and terephthalic acids and their dimethy! esters in the manufacture of polyester fibers: in stenlizing cagut; with

Canadian baisam as ou-immersion 1o MICTOSCOPY; and s a cleaning agent in MICTOSCOPIC lechniques.

Other Designations: Dimethylbenzene; Xylol; C,H . CAS No. 1330-20-7 NFPA
Manufacturer: Contact your supplier or distributor. Consuit the latest edition of the Chemicaiweek HMIS
Buyers Guide (Genium ref. 73) for a list of suppliers. - H 2 R I
Comments: Although there are three different isomers of xylene (ortho, meta, and para), the heaith and physical F 3 [ 3
hazards of all three isomers are very simular. This MSDS is wnien for a xyiene muxture of ail three isomers. R 0 s 2
which 1s usually commercial xyleze. PPG*
*See sect. 8 K 3
SECTION 2. INGREDIENTS AND HAZARDS % EXPOSURE LIMITS
Xylene (Mixed [somers), CAS No. 1330-20-7* .- IDLH™ Level: 1000 ppm
*o0-Xylene, CAS No. 0095-47-6 ‘ OSHA PEL
m-Xylene, CAS No. 0108-38-3 8-Hr TWA: 100 ppm, 435 mg/m’
p-Xylene, CAS No. 0106-42-3 ACGIH TLVs, 1987-88
**Check with your supplier 1o deternune if there are additions, contaminants, or TLV-TWA: 100 ppm. 435 mg/m’
impunties (such as benzene) that are present in reportable quanuties per TLV-STEL: 150 ppm. 655 mg/m’
29 CFR 1910. Toxicity Data"™"™"
s ; . oxicity
..I. S l:c lysdangerogs ° hfe;;g };;;;ho - . Human, [ghalauoa. TC,: 200 ppm
ee NIOSH. RTECS (No. ZE21 ), for additional data with references Man, [ohalation, LC, : 10000 ppav6 Hrs
to reproductive, Lrritative, and mutagenic effects. Rat Oral, LD 4300 mg/kg
SECTION 3. PHYSICAL DATA
Boiling Point: 275°F 10 293°F (135°C 10 145°C)* Water Solubility (%): Insoluble

Molecuiar Weight: 106 Grams/Mole

% Volatile by Volume: Ca 100

Vapor Pressure: 7to 9 Torrs at 68°F (20°C)
Vapor Density (Air = 1): 3.7

Melting Point: -13°F (-25°C)

Evaporation Rate: 0.6 Relauve to BuAc = |

Specific Gravity (H,0 = 1): 0.86

Appearance and Odor: A clear liquid; aromatc hydrocarboa odor.

*Matenals with wider and parrower boiling rn;xges are commercially available.

SECTION 4. FIRE AND EXPLOSION DATA LOWER UPPER
Flash Point and Method Autoignition Temperature Flammability Limuts in Air .
81°F 0 90°F (27°C t0 32°C) 867°F (364°C) % by Volume 1% %

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

Unusual Fire or Explosion Hazards: Xylene vapor is heavier than air and may ravel a considerable distance ©0 2 low-iying source of
igniuon and flash back.

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

SECTION 5. REACTIVITY DATA

Xylene 1s stabie in closed containers dunng routine operations. [t does not undergo hazardous polymernzation.

Chemical Incompatibilities: This matenial may react dangerously with strong oxidizers.
Conditions to Avoid: Avoid any exposure t0 sources of ignition and to strong oxidizers.

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

Copyngnt © 1988 Geruum Pubdhistng Corvorstioa.
Any use or reor et 3 18 profubdied.
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No. 318  XYLENE (Mixed [somers) /88
SECTION 6. HEALTH HAZARD INFORMATION

Xviene :s not listed as a carcunogen oy the iARC, NTP, or QSHA.

Summary of Risks: Liquid xyieae 1s 2 skua untant and causes erytherna, drymess. and defamung; proionged contact may cause
biisienng. (nhaiing xyiene can depress the ceatral oervous sysiem (CNS), ang 1ngesung tt can result in gastrowntesunal disturoance; and
possioly ncmatemesis (vomuung blood). Effects on the eyes. kidneys, liver, jucgs, ana the CNS are a1s0 reported. Medical Conditions
Aggravated by Long-Term Exposure: Probiems with eyes, skin. centrai nervous sysiem. kidoeys, and liver may be worsened by
exposure 10 xviene. [arget Orgzans: CNS, eyes, gasgouwntesunai tract, blood, liver, kidneys, skio. Primary Entry: [nhalauon.
skun conwacvabsorotion.  Acute Effects: Dizziness: exciternent: drowsiness: incoordinauon: staggenng gail; uTitauoa of eves, 80se.
ang throat: comeat vacuolizauon: anorexiad; nausea: vomiung; abdomunai pain; and dermauus. Chronic Effects: Reversibie eye
damage, neadacne. loss of appetite, gervousaess, pale skin, and skin rash.

FIRST AID: Eves. [mmediately flush eyes. including under the eyelids, gendy but thoroughly with plenty of running water for at
lcast {5 munutes. Skia. immediately wash the affected area with soap and water. [nhalation. Remove the exposea persoan (o fresh
aur: restore and/or SUDpOrt his or ner breatung as aeeded. Have 2 rained person admunister oxygen.  [ngestion. Never give anything
by moutn to someone who ($ UBConscious or convuising. Vomung may occur spontaneously, but do oot wnduce it. [f vomuung snould
occur, keep exposed person's head beiow his or her hips 0 prevent aspirauos {breathing the liquid.xylene o the lungs). Severe
hemorrnagic paeumonits with grave, possibly fatal, pulmonary injury cam occur from aspunng very smail quanuues of xylene.

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

recommended.
SECTION 7. SPILL. LEAK. AND DISPOSAL PROCEDURES: i :

Spill/Leak: Noufy safety personnel, provide venulation, and elimnate all sources of igmtion ummediatety. Cleanup persoanet oeed

protecuon against contact with and inhalation of Xylene vapor (see sect. 8). Coatain large spulls and collect waste or absord it with an 1oett

matenia such as sand, earth, or vermuculite. Use nonsparking 00is o0 place waste liquid or absorbeant into closable coataners for disposal.

Keep waste out of sewers, watersheds, and waterways.

Waste Disposal: Contact your suppler or a licensed conwractor for detailed recommendauons. Follow Federal, state, and local

regulatons.

OSHA Designatioas

Alr Contamupant (29 CFR 1910.1000 Subpant Z)

EPA Designations (40 CFR 302.9)

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

. SECTION 8. SPECIAL PROTECTION:INFORMATION
Goggles: Always wear protecuve eyeglasses or chemical safety goggles. Where splashing is possible. wear a full face shueld as a
suppiementary protecuve measure. Follow OSHA eye- and face-protecuon regulations (29 CFR 1910.133). Respirator: Usea NIOSH-
approved respirator per the NIOSH Pocket Guide to Chermicai Hazards for the maximum-use concentrations and/or the exposure Liouts
cited in section 2. Follow OSHA respuator regulations (29 CFR 1910.134). For emergency or nonrouune use (leaks or cleaning reacior
vessels and storage tanks), wear an SCBA with a full facepiece operated in the pressure-demand or positive-pressure mode. Warning: Air-
punfying respirators wiil no¢ protect workers i oxygen-deficient atmospheres. Other: Wear umpervious gioves, boots, aprons, gauntlets,
etc., 1s required by the specifics of the work operation to prevent proionged or repeated skin contact with xylene. Ventilation: [ostall
and operate general and local maximum, expiosion-proof venulation systems powerful enough o0 maintain airborne leveis of xylene
beiow the OSHA PEL standard cited in section 2. Local exhaust ventilation is preferred because it prevents dispersion of xylege wto
general work areas by eliminaung 1t at its source. Consult the latest edition of Genium refereace 103 for detaied recommendations.
Safety Stations: Make eyewash stauons, safety/quick-drench showers, and washing facilities avaiable in areas of use and handling.
Contaminated Equipment: Contact lenses pose 2 special hazard: soft lenses may absorb uritants and all lenses concenrrate them. Do
no¢ wWear cOBLact lenses 1 any work area. Remove contaminated clothing and launder it before wearing it again; clean xylene from shoes
a0d equipment. Comments: Pracuce good personai hygiene; always wash thorougnly after using this matenal. Keep 1t off of your
clothing and equipment. Avoid ransfernog it from your hands to your mouth while eaung, drinking, or smoking. Do not eat, drmk. or
smoke 1 any work area. Do not inhaie xylene vapor.

“SECTION9. SPECIAL PRECAUTIONS AND COMMENTS _ i
Storage/Segregation: Store xyleue 1n a cool, dry, weil-ventilated area away from sources of igniuon and strong oxidizers. Protect
contawners from physical damage.

Special Handling/Storage: Make sure all engineering systems (production, ransportation) are of maximum explosion-proof design.
Ground and bond all containers, pipelines. etc., used in shipping, ransferring, reacung, producing, and sampiing operations.

Tramsportation Data (49 CFR 172.101-2) o
DOT Shipping Name: Xylege DOT Label: Flammabie Liquid IMO Labei: Flammable Liquid
DOT ID No. UN1307 DOT Hazard Class: Flammabie Liquid IMO Class: 3.20r3.3

References: 1, 2, 12,73, 84.94, 100, 103.
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Occupational Heaith Guideline for
Coai Tar Pitch Volatiles

INTRODUCTION

This guideline 1s intended as a source of informaton for
empioyees. empioyers, physicians, industnal hygienists,
and other occupational heaith professionals who may
have 2 need for such informauon. It does not attempt 1o
present all data; rather, it presents pertunent information
and data in summary form.

SUBSTANCE IDENTIFICATION

Anthracene

e Formula: C,.H..
* Synonyms: None
* Appearance and odor: Pale green solid with a faint

aromatic odor. .

Phenanthrene

¢ Formuia: C,H,e

¢ Synonyms: None

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

Pyrene

¢ Formula: C.¢H.e
* Synonyms: None
* Appearance: Bright yellow solid

Carbazole

* Formuia: CuH.N
¢ Synonyms: None
* Appearance and odor: Colorless solid with a faint

aromatic odor.

Benzo(a)pyrene

¢ Formula: CeeHia
* Synonyms: BaP, 3,4-benzopyrene

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

PERMISSIBLE EXPOSURE LIMIT (PEL)

The current OSHA standard for coal tar pitch volatiles
is 0.2 gquiligram of coal tar pitch volatiles per cubic
meter of air (mg/m?) averaged over an eight-hour work
shift. NIOSH has recommended that the permissible
exposure limit for coal tar products be reduced to 0.1
mg/m?* (cyclohexane-extractable fraction) averaged
over a2 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 Critena Document for
Coal Tar Products and NIOSH Criteria Document for
Coke Oven Emissions shouid be consulted for more

detailed information.
HEALTH HAZARD INFORMATION

¢ Routes of exposure

Coal tar pitch volatiles can affect the body if they are
inhaled or if they come in contact with the eyes or skuin.
o Effects of overexposure

Repeated exposure to coal tar pitch volatiles has been
associated with an increased risk of developing bronchi-
tis and cancer of the lungs, skin, bladder, and kidneys.
Pregnant women may be especiaily susceptible to expo-
sure effects associasted with coal tar pitch volatiles.
Repeated exposure to these materiais 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. '

* Reporting signs and symptoms

A physician should be contacted if anyone deveiops 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 coai tar
pitch volatiles at potentially hazardous levels:

These recommendations refiect good industnal hygiene ana medica! surveiliance practices and their impiementation wiil
assist In achieving an effective occupational heaith program. However. they may not be sufficient to actueve comphance
with all requirements of OSHA regulations.

U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES
Public Heaith Service Centers tor Disease Controt
Nauvonai insttute for Occupanonal Satety ang Heaith
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U.S. DEPARTMENT OF LABOR
Occupauonat Safety anag Heaith Admurstration



1. Inirial Medical Examination:

—A compiete history and physical examination: The
purpose 1s to detect pre-exisung conditions that might
place the exposed empioyee at increased risk. and to
establish a baseline for future health monitonng. Examu-
nation of the oral cawvity, respiratory 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 associated ‘

with an excess of kidney and blsdder cancer. A urinaly-
sis shouid be obtained to inciude at a minimum specific
gravity, albumin, glucose, and a microscopic on centni-
fuged sediment, as well as a test for red blood cells.

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

—Sputum cytology: Coal tar pitch voistiles 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 s sputum cytology examination.

—14" x 177 chest roentgenogram: Coal tar pitch
voiatiles are associated with an excess of lung cancer.
Surveillance of the lungs is indicated.

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

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

—Skin disease: Coal 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 volatiles.

* 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 s study of coke oven
workers, the level of exposure to CTPV and the length
of time exposed were relsted to the development of
cancer. Coke oven workers with the highest risk of
cancer were those employed exclusively at topside jobs
for 5§ or more years, for whom the increased risk of
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dying from lung cancer was 10-fold; all coke oven
workers had a 7-%-fold increase in nisk of dying from
kidney cancer. Although the causative agent or agents
of the cancer 1n coke oven workers i1s unidentified, it 1s
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 aiso produce
contact dermatitis; examples are coal tar, pitch, and
cutting oils. Although allergic dermatitis is readily
induced by PNA's in guines pigs, it is only rarely
reported in humans from occupational contact with
PNA's; these have resulted largely from the therapeutic
use of coal tar preparations. Components of pitch and
coal tar produce cutaneous photosensitization; skin
eruptions are usually limited to areas exposed to the sun
or ultraviolet light. Most of the phototoxic ageats will
induce hypermelanosis of the skin; if chronic photoder-
matitis is severe and prolonged, leukoderma may occur.
Some oils containing PNA's have been associated with
changes of follicular and sebaceous glands which com-
monly take the form of acne. There is evidence that
exposures to emissions at coke ovens and gas retorts
may be associated with an increased occurrence of
chronic bronchitis. Coal tar pitch volatiles may be
associated with benzene, an agent suspected of causing
leukemia and known to cause aplastic anemia.

CHEMICAL AND PHYSICAL PROPERTIES

¢ Physical data—Anthracene

1. Molecular weight: 178.2

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

3. Specific gravity (water = 1): 1.24

4. Vapor deasity (air = 1 at boiling point of anthra-
cene): 6.15

S. 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): 1.18

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

5. 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
* Physicsl dsta—Pyrene

1. Molecuiar weight: 202.3

2. Boiling point (760 mm Hg): Greater than 360 C
(greater than 680 F)
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3. Specific gravity (water = ): 1.28
4. Vapor density (airr = | at boiling point of pyrene):

6.9

5. Melting point: 150.4 C (303 F)

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

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

8. Evaporauon rate (butyl acetate = 1): Not applica-
ble
¢ Physicai data—Carbazole

1. Molecuiar weight: 167.2

2. Boiling point (760 mm Hg): 355 C (671 F)

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

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

5. Melting point: 246 C (475 F)

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

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

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

|. Molecular wesght: 252.3

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

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

benzo(a)pyrene): 8.7

'S, Melting point: 179 C (354 F)

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

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

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

1. Conditions contributing to instability: None haz-
ardous

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

3. Hazardous decomposition products: None

4. Special precautions: None
* Flammasbility

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

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

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

4. Extinguishant: Foam, dry chemical, and carbon

- dioxide

¢ Warning properties
Grant states that “coal tar and its various crude frac-
tions appesar principally to cause reddening and squa-
mous eczema of the lid margins, with only smail 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
discoioration of the cornea in the paipebral fissure,
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either near the limbus or. in extreme cases. across the
whole comea. Occasionally, epsthelioma of the hd
margin has been attributed to contact with coal tar.”

MONITORING AND MEASUREMENT
PROCEDURES

* General

Measurements to determine empioyee exposure are best
taken so that the average eight-hour exposure ts basec
on a single etght-hour sampie or on two four-hour
samples. Several short-time interval sampies (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 inhaled by the employee).

* Method

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

017-033-00267-3).
RESPIRATORS

¢ Good industrial hygiene practices recommend that
engineering controis be used to reduce environmental
concentrations to the permissible exposure level. How-
ever, there are some exceptions where respirators may
be used to control exposure. Respirators may be used
when engineering and work practice controls are not
technically fessible, 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 Health Administration (formerly Mining Enforce-
ment and Safety Administration) or by the Nationai
Institute for Occupational Safety and Health. .

¢ In addition to respirator selection. 8 complete respira-
tory protection program should be instituted which
includes regular training, maintenance, inspection,
cleaning, and evaluation.

PERSONAL PROTECTIVE EQUIPMENT

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

¢ Clothing contaminated with coal tar pitch volatiles
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should be piaced in closed containers for storage unul it
can be discarded or unul provision i1s made for the
removal of coal tar pitch volatiles from the clothing. If
the clothing 1s to be laundered or otherwise cleaned 10
remove the coal tar pitch volatiles, the person perform-
ing the operauon should be informed of coal tar pitch
volatiles’s hazardous properties.

* Employees should be provided with and required to

use splash-proof safety goggles where condensed coal .

tar pitch volatiles may contact the eyes.

SANITATION

* Workers subject to skin contact with coal tar pitch
volatiles 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 handle coal tar pitch volatiles should
wash their hands thoroughly with soap or mild deter-
gent and water before eating, smoking, or using toilet
fae bities. .

e Areas in which exposure to coal tar pitch volatiles
may occur should be identified by signs or other
appropnate means, and access to these areas shouid be
limted to authorized persoas.

COMMON OPERATIONS AND CONTROLS

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

Operation Controis
Liberation from Process enclosure;
extraction and local exhaust

packaging from coal tar
fraction ot coking

Use as a binding agent

ventilation; generai
dilution ventilation;
personal protective
equipment

Process enclosure:;

in manutacture of coal local exhaust

briquettes used for fuel; ventilation; general

use as a dielectric in the dilution ventilation;

manufacture of battery personal protective

electrodes, electric-arc equipment

furnace electrodes, and

electrodes for alumina

reduction

Use in manufacture of Process enciosure;

roofing felts and papers local exhaust

and roofing ventilation; general
dilution ventilation;
personat protective
equipment

4 Coal Tar Pitch Volatiles

Operation Controis

Process enclosure:
locat exhaust
ventiiation; general
dilution ventilation;
personal protective
equipment

Use for protective
coatings tor pipes for
underground conauits
and drainage; use as a
coating on concrete as
waterproofing and
corrosion-resistant
matenal; use in road
paving and seaiing

Use in manufacture and Process enciosure;

repair of refractory local exhaust

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

EMERGENCY FIRST AID PROCEDURES

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

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

¢ Skin Exposure

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

¢ Breathing ‘

If s 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 respirstion. .
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 2 casuaity. Under-
stand the facility's emergency rescue procedures and
know the locations of rescue equipment _before the need

anses.

SPILL AND DISPOSAL PROCEDURES

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

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

concentrations. the following steps should be taken:
1. Ventilate area of spill.

September 1978



2. Collect released matenal in the most conventent and
safe manner for reclamauon or for disposai in seaied
containers in 3 secured sanitary langfill.

* Waste disposal method:

Coal war prch volatiles may be disposed of in seaied
containers in a secured sanitary landfill.
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RESPIRATORY PROTECTION FOR COAL TAR PITCH VOLATILES

Condition

Minimum Respiratory Protection’
Required Above 0.2 mg/m*

Particulate ang Vapor
Concentration

2 mg/m? or less

A chemical cartndgé respirator with an organic vapor cartnidge(s) and with a
fume or high-efficiancy filter.

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

10 mg/m? or less

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

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

Any supplied-air raspirator with a full facepiece, heimet, or hood.

Any seif-contained breathing apparatus with a full facepiece.

200 mg/m? or less

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

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

400 mg/m? or less

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

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

Seif-contained breatning apparatus with a full facepiece operated in pressure-
demana or other positive pressure mode.

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

Fire Fighting

Seif-contained breathing apparatus with a full facepiece operated in pressure-
demana 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.

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



Occupational Heaith Guideline for
Naphtha (Coal Tar)

INTRODUCTION

This guideline 1s intended as a source of information for
employees. employers. physicians. industnai hygienists.
and other occupauional hesith professionals who may
have a need for such informauon. [t does not attempt to
present all data: rather, it presents pertinent information

" and data in summary form.

SUBSTANCE IDENTIFICATION

* Formuia: C;Hs — C.H.s (approximately)

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

* Appesrance and odor: Reddish-brown. mobiie liquid
with an aromauc odor.

PERMISSIBLE EXPOSURE LIMIT (PEL)

The current OSHA standard for coal tar naphtha is 100
parts 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 coal tar naphtha per
cubic meter of air (mg/m3).

HEALTH HAZARD INFORMATION

* Routes of exposure

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

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

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

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

tar naphtha.

* Recommended medical surveillance

The following medical procedures shouid be made
available to each empioyee who is exposed to coal tar
naphthas at potentially hazardous levels:

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

—Skin disesse: Coal tar naphtha is a defatting agent
and can cause dermatitis on proionged 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 imporwance of this
organ in the biotransformaton 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 renal func-
tion.
~—Chronic respiratory disease: In persons with im-
paired pulmonary function, especially those with ob-
structive airway diseases, the breathing of coal tar
naphtha might cause exacerbation of symptoms due 10
its irritant properties.

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

¢ Summary of toxicology

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

These recommendations refiect good industrial hygiene and medical survestiance ' i i '
practices and thewr impiementation wil
assist in actueving an etfective occupatonal heatth program. However, they may not be sutficient 10 achieve comphance
with ail requirements of OSHA regutations.

U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES
Pubkc Heaith Service  Centers for Dissase Controt
Nationa! insttute for Occupatonat Safety ana Meattn

Septemoer 1978

U.S. DEPARTMENT OF LABOR
Occupatonal Safety ang Heaith AGTWwsTEtON



naphtha. However. exposure to high concentrauons
might be expected to cause lightheadedness. drowsi-
ness. and possioly irntation of the eyes. nose. and throat.
Repeated or protonged contact with the liquid may
result in drymng and cracking skin due to defatting
acuon. Coal tar (naphtha) is a non-uniform mixture of
aromatuc hydrocarbons and may contain benzene.

CHEMICAL AND PHYSICAL PROPERTIES

* Physical dats

1. Molecuiar weight: |10 (approximately)

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

3. Specific gravity (water = {): 0.97

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

S. Melting point: Data not availsble

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. Evaporauon rate (butyi acetate = 1): Greater than
l
¢ Reactivity

I. Conditions contnibuung to instability: Heat

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

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

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

* Flammability

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

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

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

4. Extinguishant: Dry chemical. foam. carbon diox-
ide .

* Warning properties

1. Odor Threshoid: Since the odor thresholds 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 permussibie
exposure limit.

2. Eye Irritation Level: According to Grant. Gafafer

‘states that the naphthas cause conjunctival irritation.
Two of the main constituents of coal tar naphtha.
xylene and toluene. cause noticeabie eye irritation at
concentrations of 200 and 300 ppm, respectively.

3. Evaluation of Warning Properues: Since the odor
threshoid of the main constituents of coal tar naphtha
are weil below their permissible exposure limits. coal tar
naphtha is treated as a matenal with adequate warning
properties.

2 Napntha (Coat Tar)

MONITORING AND MEASUREMENT
PROCEDURES

* Genersi

Measurements (o determine empiocyee exposure are best
taken so that the average eight-hour exposure is based
on s single eight-hour sample or on two four-hour
samples. Several short-ume intervai sampies (up to 30
minutes) may also be used to determine the average
exposure level. Air samples shouid be taken in the
empioyee's breathing zone (air that would most neariy
represent that inhaied by the empioyee).

¢ Method
Sampiing and anaiyses may be performed by collection

of coal tar naphtha vapors using an adsorption tube
with subsequent desorpuion with carbon disuifide and
gas chromatographic analysis. Also, detector tubes cer-
tified by NIOSH under 42 CFR Part 84 or other direct-
reading devices calibrated to measure coal tar naphtha
may be used. An analytical method for coal tar naphtha
is in the N/OSH Manual of Analytical Methods, 2nd Ed..
Vol. 3. 1977. available from the Government Prinung
Office. Washington. 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 control exposure. Respirators may be used
when engineering and work practice controls are not
technically feasible, when such controls are in the
process of being installed, or when they fail and need to
be supplemented. Respirators may also be used for
operations which require entry into tanks or closed
vesseis, and in emergency situations. Il the use of
respirators is necessary, the only respirators permitted
are those that have been approved by the Mine Safety
and Health Administration (formeriy 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 shouid be instituted which
includes regular training, maintenance, inspection,
cleaning, and evaluation.

PERSONAL PROTECTIVE EQUIPMENT

* Empioyees should be provided with and required to
use impervious clothing, gloves, face shields (eight-inch
minimum), and other appropriate protective clothing
necessary 10 prevent repeated or prolonged skin contact

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

placed in closed containers for storage until it can be
discarded or untii provision is made for the removai of
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coal tar naphtha from the clothing. If the clothing 1s to
be laundered or otherwise cleanea to remove the coal
tar naphtha. the person periorming the operation should

be intormed of coali tar naphtha's hazaraous properties.

* Non-impervious ciothing which becomes wet with
liquid coai tar napntha should be removed promptly
and not reworn unul the coai tar naphtha 1s removed
from the ciothing.

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

SANITATION

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

COMMON OPERATIONS AND CONTROLS

The following list inciudes some common operations in
which exposure to coal tar naphtha may occur and
control methods which may be effective 1n each case:

Opersation Controis
Use in preparation of Process enclosure;
coai-tar paints general dilution
ventilation: personai
protective equipment

General dilution
ventilation; personal
protective equipment

Use in preparation of
coumarone and indene

Use as a solvent in Process enciosure:

rubber industry in
manutacture of water-
proof cloth, shoe
adhesives. ang rubber
tires

Use as a soivent,
diluent, or thinner in
paint, varruish, and
lacquer industnes

Use in formutations of
nitrocellulose and
athyicelluiose

sentember 1978

general dilution
ventilation; local
exhaust ventilation;
personal protective

eqQuipment

General dilution
ventilation; iocal
exhaust ventitation;
personal protective
equipment

General dilution
ventilation; local
exhaust ventilation:
personal protective
equipment

Controis

Genera! dilution
ventiation: tocal
exnaust venuiation:
personal protecuve
equipment

Operation

Use as a soivent for
polymenzegd styrol,
short-oil phenolic
varmshes. urea, resins,
melamine, and other
synthetic resins; use as
a soivent tor pestucides
as 00T ana
Gammexane

EMERGENCY FIRST AID PROCEDURES

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

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

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

* Breathing

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

¢ Swallowing

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

* Reascue

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 casuaity. Under-
stand the facility's emergency rescue procedures and
know the locations of rescue equipment before the need

SPILL, LEAK, AND DISPOSAL
PROCEDURES

* Persons not wearing protective equipment and cloth.
ing should be restricted from areas of spiils or leaks unul
cleanup has been compieted.

* If coal tar naphtha is spilled or leaked, the following
steps shouid be taken:

1. Remove ail ignition sources.

2. Ventilate ares of spill or leak.

3. For smail quantities, sbsorb on paper towels. Evapo-
rate in 2 safe place (such as a fume hood). Allow
sufficient ume for evaporsting vapors 10 compietely

Naphtha (Coal Tar) 3



clear the hood ductwork. Burn the paper 1n a suitable
location away from combusuble materials. Large quan-
tities can be collected and atomszed in a suitable com-
bustion chamber. Coal tar naphtha shauid 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:

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

1. By atomizing 1 a suitable combustion chamber.

4 Naphtha (Coat Tar)

ot e
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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 respirator with a full facepiece and an orgamic vapor
cartnage(s).

5000 ppm or less

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

Any self-contained breathing apparatus with a full facepiece.

10,000 ppm or iess

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

operated in continuous-flow moge.

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

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

A combination respirator which inciudes a Type C supplied-air respirator with a
full facepiece operated in pressure-demand or other positive pressure or comtnp-
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 facopieca' operated in pressure-
demand or other positive pressure mode.

Escape

Any gas mask providing protection against organic vapors.
Any escape self-contained breathing apparatus.

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



Material Safety Data Sheet No. 351
from Genium's Reference Collection @P STYRENE MONOMER

Genium Publishing Corporation -
1145 Catalym Street I(i(emxc'm Q) 979
Schenectady, NY 12303-1836 USA sued: August 1
(518) 377-8855 ameyu sususuna corr. | Revised: November 1988
SECTION 1.. MATERIAL. IDENTIFICATION s - 27
Material Name: STYRENE MONOMER ©),
Description (Origin/Uses): Used widely in making polystyrene plastics, protective coatings, styrenated polyesters, Q’o
copolymer resins, and as a chemical intermediate, Styrene-butadiene rubber (SBR) is the most extensively used type
of synthetic rubber. NFPA
HMIS
Other Des!gnﬂons. Phenyl Ethylene; Vinyl Benzepe; Cinnamene; Ethylenyibenzene;
Styrol; CH,CH=CH,; CAS No. 010042-5 vew H2 r
Manufacturer: Contact your supplier or distributor. Consult the latest edition of the Chemicaiweek gm.z S 2
‘Buyers’ Guide (Genium ref. 73) for s list of suppliers. K 0
'SECTION 2. INGREDIENTS AND HAZARDS EXP 5
Styrene, CAS No. 0100-42-5 Ca 100 OSHA PELs
8-Hr TWA: 50 ppm, 215 mg/m’
15-Min STEL: 100 ppm, 425 mg/m®
ACGIH TLVs (Skin®), 1988-89
TLV-TWA: 50 ppm, 215 mg/m’
TLV-STEL.: 100 ppm, 425 mg/m’
*This material can be absorbed through intact skin, which contributes to
overall exposure. Tox{dty Data*® .
#+See NIOSH, RTECS (WL3675000), for additional data with references to Human, Inhalation, LC, ,: 10000 ppm (30 Mins)
reproductive, mutagenic, tumorigenic, and irritative effects. Human, Inhalation, TC : 600 ppm

'SECTION 3:: PHYSICA
Bolling Point: 293°F (145°C) ecular Weight: 104 Gram/Mole
Melting Point: -23.08°F (-30.6°C) Solubility in Water (%): Slight

Vapor Density (Alr = 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 colotrless-to-yellow, oily liquid; sweet, pleasant aromatic odor at low concentrations and unpleasant odor at high
concentrations. The odonecogmﬁonﬂuulnld(lm oneatpml, unfnigued) is 0.15 ppm in air.

Flash Pomt and Method. 88'F (31 C) CC [Auwxgmum Temperature: 914°F (490°C) | LEL: L1% viv I UEL: 6.1% viv
Extinguishing Media: Use foam, dry chemical, or carbon dioxide. Use water spray to cool fire-exposed containers, (o disperse the styrene
vapor, and to protect personnel who are attempting to stop & styrene leak. In the case of large fires the fire-fighting shouid be done from a
distance or from a remote, explosion-proof position. Unususl Fire or Explosion Hazards: Styrene vapor is heavier than air and may travel
a considerable distance to a low-lying source of ignition and flash back to its origin. Violent polymerization inside heated containers of
styrene can occur at elevated temperatures; explosive rupturing of these containers is possible. Styrene vapor is uninhibited and can form
polymers that will block the vents or flame arresters of storage tanks. Special Fire-fighting Procedures: Wear a seif-contained breathing
spparatus (SCBA) with a fu f\lll fncepxece operated in the pmme—demmd or positive-pressure mode.

-SECTION d \ T,
Stability/Polymerization: Sty!m is mble in cloud containers dunng routine operations. Hazardous polymmzanon can occur xf the
inhibitor fails or if the styrene monomer is exposed to excessive heat, light, or catalytic materials such as peroxides and strong acids. .
Chemical Incompatibilities: Styrene reacts dangerously with oxidizing materiais 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, Conditions to
Avoid: Avoid any exposure to sources of ignition and to incompatible chemicals, especially catalytic materials that can initiate or promote
hazardous polymerization. Hazardous Products of Decomposition: Toxic gases such as carbon monoxide are formed by the thermai-
oxidative decomposition of styrene during fires.

SECTION: 6. HEALTH HAZARD: INFORMATION
Carcinogenicity: Styrene is not listed as a carcinogen by the NTP, IARC, or OSHA. Some studies indicate umstyrene may be muugemc
and teratogenic. Summary of Risks: Workers exposed to styrene vapor at 200 to 700 ppm experienced drowsiness, nausea, headache,
fatigue, dizziness, and possibly a metallic taste in their mouths. Exposures above 800 ppm are immediately irritating to the eyes, nose, and
the respiratory system. Repested or prolonged skin contact with liquid styrene can cause defatting, dermatitis, and irritation. Excessive
exposure through inhalation can cause narcotic effects and even death. A death has been reported from a 30-minute exposure at 10000 ppm.
“Styrene sickness" has been described with symptoms of nausea, vomiting, and an intoxicated sensation. Medical Conditions Aggravated
by Long-Term Exposure: None reported. Target Organs: Skin, eyes, respiratory system, and the central nervous sytem (CNS). Prtmnry
Entry: Inhalation, skin contact and absorption. Acute Effects: Skin and eye irritation; depression of the CNS symptomized by drowsiness,

Copyright © 1968 by Geninm Pebishing Corparation
Any commercial Sse of reproduction without the publishar's paraission & probibited
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No. 351 STYRENE MONOMER 11/88

SECTION 6. HEALTH HAZARD INFORMATION, cont.

unsteady gait, weakness, and loss of coordination. Chronic Effects: None reported. FIRST AID: Eyes. Immediately flush eyes, including
under the eyelids, gendy but thoroughly with flooding amounts of running water for at least 15 minutes. Skin. Rinse the affected area

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

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

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

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

Disposal: Dispose of contaminated styrene promptly; do not store contaminated liquid styrene for any leagth 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 Dsi 1ations
Contaminant (29 CFR 1910.1000 Subpart Z).

gﬁ@ﬁ?&u&?ﬁf&a Rzpomble Quantity: 1000 Ibs (454 kg), per the Clean Water Act (CWA), § 311 (b) (4).
SECTION 8. SPECIAL PROTECTION INFORMATION

Goggles: Always wear protective eyeglasses or chemical safety goggles. Where splashing is possible, wear a full face shield. Follow
OSHA eye- and face-protection regulations (29 CFR 1910.133). Respirator: Use a NIOSH-approved respirator per Genium reference 88
for the maximum-use concentrations and/or the exposure limits cited in section 2. Follow OSHA respirator regulations (29 CFR 1910.134).
For emergency or nonroutine operations (spills or cleaning reactor 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 proionged or repeated skin contact with this material. Ventilation: Install and operate general and local maximum, explosion-proof
ventilation systems powerful enough to maintain airborne levels of this material below the OSHA PEL standard cited in section 2. Locai
exhaust ventilation is preferred because it prevents dispersion of the contaminant into the general work area by eliminating it at its source.
Coansult 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 eating, drinking, smoking, using the toilet, or applying cosmetics. Keep
itoff your clothing and equipment. Avoid transferring it from your hands to your mouth while eating, drinking, or smoking. Do not eat,
drink, or smoke in any work area. Do not inhale its vapor.

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS

Storage/Segregation: Store styrene in closed containers in a cool, dry, well-ventilated area away from sources of ignition and strong
oxidizers. Keep them out of direct sunlight. Protect containers from physical damage. Outside, isolated, or detached storage is recom-
mended. Special Handling/Storage: Contamination of storage 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 requirements.
Check the styrene at least weekly to determine the inhibitor and polymer content if the material is being stored for any period of time in
excess of 30 days at 90°F (32°C). Large tanks of styrene should be stored under a nitrogen bianket. Engineering Controls: Make sure all
engineering systems (production, transportation) are of maximum explosion-proof design. Ground and bond all containers and pipelines, etc.,
used in shipping, transferring, reacting, production, and sampling operations to prevent static sparks. Other: 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 IMO Shipping Name: Styrene Monomer, [nhibited
DOT Hazard Class: Flammable Liquid IMO Label: Flammable Liquid

ID No. UN2055 IMO Hazard Class: 3.3

DOT Label: Flammable Liquid IMDG Packaging Group: Il

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

Judgments as to the suitability of information herein for purchaser's purposes
nanuwily:udmnn reapoasibility. Therefore, :nh:ul xumm:h mnum Prepared by PJ Igoe, BS

in tne preparation of such information, Genium Publishing Corp. . . —— -
rinods 20 warrass Ak a0 eprementanons sad ssumce s remeryty | Industrial Hygiene Review: DJ Wilson, CIH
as t0 the accuracy or suitability of such information for application to . . .
purchaser's intended purposes or for consequences of its use. ¢ | Medical Review: MJ Hardies, MD

Copyright © 1988 by Geniam Pubdlishing Corporstion
Aniy couxnercial &8¢ of reproduction without ths publishar’s permission i prohibited
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MATERIAL SAFETY DATA SHEET MsDS 25
GENIUM PUBLISHING CORPORATION PHENOL (Revision B)
1145 CATALYN ST., SCHENECTADY, NY 12303 USA (518) 377-8854 S R lisd:  September, 198G

Revised: Scptember, 1985
From Genium's MSDS Collecuon, (o be used as s reference.

SECTION 1. MATERIAL IDENTIFICATION ‘ i~

MATERIAL NAME: pHENOL

OTHER DESIGNATIONS: Carbolic Acid, Hydrobenzene, Oxybenzene, Phenic acid, Phenyl Hydrate, Phenyi hydroxide.
Phenylic acid, Phenyl alcohol, CAS #000 108 952, C6H50H

MANUFACTURER/SUPPLIER:  Available from many suppliers, including; 0‘0

Dow Chemicai USA
2020 Dow Centex

Midland MI 48640 (517) 636-1000
SECTION 2. INGREDIENTS AND HAZARDS % HAZARD DATA
PHENOL ca 100] & hr TWA: 5 ppm,
@-ou 19 mg/m? (Skin) 5
_STEL: 10 ppm, 38 mg/m___
Human, Oral ibLlo
* Current OSHA PEL and ACGIH TLV/STEL (1984-85) (Skin) notation indicateg - 140 mg/kg ..
a potential contribution to overall exposure via absorption through Rat, oral LDLo:
the skin. Alemgikg ..
NIOSH recommends a 10 hr. TWA of 20 mg/l3 with a ceiling of 60 I(/ls Rat, skin LDSO:
for any 15 minute period. 669 mg/kg

SECTION 3. PHYSICAL DATA

Boiling Point @ 1 atm ............ 359.4°F (181.9°C) Specific Gravity (HZD-I)
Vapor pressure @ 25 %€ iiiiiiii.. 0.35 Solid: 1.017 @ 25/4°C
Vapor density (Air=l) ............ 3.24 Liquid: 1.0576 ¢ 41/4°C o
Solubility in water (S by wt.) ... 8.4 @ 20 °c Melting point ............... 109.4°F (43°C)
(Sol. in all proportion ¢ temp. >66°C) Volatiles, % by vol ¢ 209C .. ca 100
APPEARANCE & ODOR: White crystalline solid with a charac- ! E"POTI“O"C;;“.(::AE’” ;0;25
teristic sharp medicinal sweet, tangy odor which is de- '::“”:ty' p $ 80T 9; .
tecrable above 0.05 ppm. Phenol turns pink or red if ip | Molecular weight ...... reeeee W
contains jmpurities 82 if i s mmﬁ oo Deatoar lighe,
SECTION 4. FIRE AND EXPLOSION DATA . Lower Upper
Flagh Point and Method Amtoignition Temp. Plammability Limits in Air
175%F (719°0) c.c. 1319%F (715°C) % by voluse 1.5 8.6

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

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

SECTION S. REACTIVITY DATA

This material is stable at room temperature under normal handling and storage conditions. It does not undergq
hazardous polymerization. Phenol is incompatible with strong oxidizing agents and halogens. Reaction with
calcium hypochlorite is exothermic and produces toxic fumes which may ignite. Hot phenol is corrosive to
many metals, including aluminum, lead, umesxu-, 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.

Covyeight © oo tumn dute. Gestum Puldishing Corparatien GENIUM PUBLISHING
Asy comsmareisl ws withemt pubiibary spesifis permies & prubihited.
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SECTION 6. HEALTH HAZARD INFORMATION : LV o or 19 mg/m> (Skin)
T.CL.O. L. 4 general DProiOplasmic polson wnicn 1s conosmwﬂﬁ'_zg___g_cm_'
icsretion, vapor inhalation, or ingestion. Vapors of pherol are irritating to the eyes, nose, and tnroat.
a liquid {s rapidly absorbed through tre skin. Cuntact with the skin causes a white wrinkled discoloration
f:llowed by a zevere burn or systemic poisoning if not properly removed. Intense burning and psin (rom skin

1sntac: mav ve delayed. Absorption of phenoi through skin may cause sudden collupse, or death. Symptoms
devaiop rapidiy. When ingested. phenol causes burning of the gastrointestinal tract, and blotches on the lipsj
and in the mouth. Headache, nausea, dizziness, dyspnea, shock, convulsions, and death may follow exposures
o7 any route. Chronic exposure to low concentrations 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
solsgning.
;;iST AID: EYE CONTACT: Immediateiy flush eyes, including under eyelids, with copious amounts of running
Wiser (AT at Lcast 0 minutes. Get medieal attention! ( Inplant, community, paramedic). SKIN CONTACT:
tzzeiiately flush skin for at least 30 minutes while removing contaminated clothing and shoes. Cet medical
1v:antion! INHALATION: Remove victim to fresh air. Restore and/or support breathing as necessary. Keep
cerson warn and quiet. Transport to a medical facility. INGESTION: Give victim large quantities of milk or
%1-er as quickly as possible. Induce vomiting by touching back of throat with finger. Do not give fluids or
ind:ce vomiting if victim is unconscious or is having convulsions. Contact a physician or Poison Control
Cer.t2r und transport to a medical facility.

SECTION 7. SPILL, LEAK AND DISPOSAL PROCEDURES

Notity safety personnel of spills or leaks. Remove all sources of heat and ignition. Provide maximum
explosion-proof ventilation. Evacuate all personnel from area, except for those involved in clean-up. Close
the leak immediately, if possible. Absorb small spills on paper, vermiculite or other absorbent and place
in 2 closed metal container for disposal. Dike large spills and allow material to cool and solidify. Shovei
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 entecr scwer, watersheds, or waterways! Notify proper
authorities including the National Response Center (800-424-8802). Clean-up personnel must wear a seif-
¢ontained breathing apparatus and full personal protective clothing and equipment. DISPOSAL: Burn contami-
nated waste in an approved incinerator. Phenol may bc recuvered by charcoal absorption, solvent extraction or]
steam stripping. A concentration of 1% by weight is required for economical reccovery. Phenol is water solublef
and is amenable ro hinlasical nr chamical aridarinn  Solutions can be chemically oxidized bv chlorine.
chlorine dioxide, or other oxidants. Phenol content of water supply not to exceed 0.001 mg/L. (DO NOT

flush phenol down drains.) RCRA Hazardous Wastc ! U188 Reportable Spill Quantity ... 1000 1bs.
SECTION 8. SPECIAL PROTECTION INFORMATION

Provide general and local exhaust ventilation (explosion-proof) to meet TLV requircments. When phenol is
hcated, vapor inhalation can be a serious hazard without proper precaution. For cmergency or nonroutine
exposures where the TLV may be excecded, use an appropriate NIOSH-approved full face respirator. Fume - hoods
should maintain a minimum face velociry of 100 lfm. All electrical service in use or storage areas should
have an cxplosion-proof design.

DANGER! Avoid any contact with this material. Full protective equipment, including splash goggles, faceshield
impervious gloves, apron, boots, impervious shirt and trousers, hard hat with brim, acid suit and respirator
should be available and worn as appropriate. Remove contaminated clothing immediately and do not reuse until
it has been properly laundered. . :

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

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

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS

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

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

[CC W ol - Class § Poison. LABEL: DPUISON
DATA SOURCES) CODE (Sec Glossarv) 112, 1§, 19, 2324, 31, 31, 37, 38, 59, 79. R.
: APPROVALS %C “ N/es
luigeTmenie sy n.: {NE sunabhity 1) W[ IRIIMA RerEin free EICRENE? & PUIDIET SrE ArCrvartly ) 1 —
E um Purshoap € apes s Salem s s s e o e ) e . INDUST. HYGIENE/SAPETY /)-8
SIPIEY 4 6 e L Ure y O VUITAItY f CUCR IR MR F SPPIN i s (IR RAME! 3 1rie e PRI P! -
of U Loneeiuem ey ol s uae
MEDICAL REVIEW: — Qe 85
JOA S/RSIM . GENIUM PUBLISHING Copyright © September 1. 1985
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Material Safety Data Sheet No. 385
from Genium's Reference Collection
Genium Publishing Corporation @ ETHYL BENZENE
1145 Catalyn Street (Revision A)
Schenectady, NY 123031836 USA Issued: August 1978
(518) 377-8855 aemum pususiiva corp. | Revised: November 1988
SECTION 1. MATERIAL IDENTIFICATION , 5
Material Name: ETHYL BENZENE
Description (Origin/Uses): Used as a solvent and as an intermediate in the production of styrene monomer. 00
Other Designations: Phenyiethane; Ethylbenzol; C.H,C H,; CAS No. 0100414 NFPA
Manufacturer: Contact your supplier or distributor. Consult the latest edition of the Chemicaiweek HMIS
Buyers’ Guide (Genium ref. 73) for a list of suppliers. g % ? ;
RGe S 2
_ sSeesect 8 K 4
SECTION 2. INGREDIENTS AND:HAZARDS : = |+% | ‘EXPOSURE LIMITS
Ethyl Benzene, CAS No. 0100414 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®

*See NIOSH, RTECS (DA0700000), for additional data with references 1o Human, ohalation, TC,,;: 100 ppm (8 Hrs)
reproductive, irritative, and mutagenic effects. Rat, Oral, LD, 3500 mg/kg
SECTION 3. PHYSICAL DATA oo ..o . S
Bolling Point: 277°F (136°C) Molecular Welght: 106 Grams/Mole
Meiting Point: -139°F (-95°C) Solubility in Water (%): Slight
Vapor Pressure: 7.1 Torrs 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, flammable liquid; chmctensuc aromatic hydmcarbon odor.

SECTION 4. FIRE AND EXPLOSION DATA i e .
Flash Point and Method: 64°F (18°C) CC | Autoignition Temperature §10F (43222 C) ruau 1% vwv  |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 to protect personnel attempting (o stop an ethyl benzene leak. Unusual Fire or Explosion Hazards: This
liquid can readily form explosive vapor-air mixtures, especially when heated. Ethyl benzene vapor is heavier than air and may travel a con-
siderable distance to a low-lying source of ignition and flash back to its origin. Special Fire-fighting Procedures: Wear a self-contained
breathing apparatus (SCBA) with a full facepiece opemed in the presmre—demand orposmve-pressm mode.

SECTION 5. REACTIVITY DATA
Stability/Polymerization: Ethyl benzene is stable in closed containers dunng routine operauons Hawdous polymenzauon cannot occur.
Chemical Incompatibilities: Hazardous chemical reactions can occur between ethyl benzene and strong oxidizing agents, acids, ammonia,
and bases. Conditions to Avoid: Avoid any exposure to sources of ignition such as heat, sparks, open flame, and lighted tobacco products,
etc., and to incompatible chemicals. Use caution when entering confined spaces, particularly low-lying areas where explosive concentrations
of ethyl benzene vapor may be present. Provide good ventilation to such areas to prevent the concentration of this vapor. Hazardous Prod-
ucts of Decomposition: Thermal-oxidative degradation can include toxic gases such as carbon monoxxde and/or aromatic hydmcarbon gases.

SECTION 6. HEALTH HAZARD INFORMATION

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

Summary of Risks: Ethyl benzene vapor is severely irritating to the 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,
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 at the levels that
produce pronounced, unignorable, disagreeable skin and eye irritation. The TLVs cited in section 2 are set to prevent this intolerable
irritation. Medical Conditions Aggravated by Long-Term Exposure: None reported. Target Organs: Skin, eyes, respiratory system, and
CNS. Primary Entry: Inhalation, skin contact Acute Effects: Irritation of the skin, eyes, and respiratory system. Also, cardiac-rhythm 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

cwexmwmnuumw
ial use or repr tion without the publisher's permission i probibited
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No. 385 ETHYL BENZENE 11/88
SECTION 6. HEALTH HAZARD INFORMATION, cont.

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

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

SECTION 7. SPILL, LEAK, AND DISPOSAL. PROCEDURES
SpilVLeak: Notify safety personnel, evacuate unnecessary personnel, eliminate ail sources of ignition immediately, and provide adequate
explosion-proof ventilation. Cleanup personnel need protection against skin or eye contact with this liquid as well as inhalation of its vapor
(see sect. 8). Contain large spills and collect waste or absorb it with an inert material such as sand, earth, or vermiculite. Use nonsparking
tools to place waste liquid or absorbent into closable containers for disposal. Keep waste out of sewers, watersheds, and waterways. Waste
Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow Federal, state, and local reguiations.

OSHA Designations

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

EPA Designations (40 CFR 302.4)

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

SECTION - 8... SPECIAL. PROTECTION INFORMATION

Goggles: Always wear protective eyegiasses or chemical safety goggles. Where splashing is possible, wear a full face shield. Follow
OSHA eye- and face-protection regulations (29 CFR 1910.133). Respirator: Wear a NIOSH-approved respirator per Genium reference 88
for the maximum-use concentrations and/or the exposure limits cited in section 2. Follow OSHA respirator regulations (29 CFR 1910.134).
For emergency or nonroutine operations (spills or cleaning reactor 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: Install and operate general and local maximum, explosion-proof
ventilation systems powerful enough to maintain airborne levels of this material below the OSHA PEL standard cited in section 2. Local
exhaust ventilation is preferred because it prevents dispersion of the contaminant into the general work area by eliminating it at its source.
Consult the latest edition of Genium reference 103 for detailed recommendations. Safety Stations: Make emergency eyewash stations,
safety/quick-drench showers, and washing facilities available in work areas. Contaminated Equipment: Contact lenses pose 2 special
hazard; soft lenses may absorb irritants, and all lenses concentrate them. Do not wear contact lenses in any work area. Remove contami-
pated clothing and launder it before wearing it again; clean this material from shoes and equipment. Comments: Practice good personal
hygiene; always wash thoroughly after using this material and before eating, drinking, smoking, using the toilet, or applying cosmetics.
Keep it off your clothing and equipment. Avoid transferring it from your hands to your mouth while eating, drinking, or smoking. Do no¢
eat, drink, or smoke in any work area. Do not inhale ethyl benzene vapor.

"SECTION 9. SPECIAL_PRECAUTIONS AND COMMENTS

Storage/Segregation: Store ethyl beazene in closed containers in a cool, dry, well-ventilated area away from sources of ignition and
strong oxidizers. Protect containers from physical damage. Special Handling/Storage: Outside, isolated, detached, or remote storage is
recommended for large quantities of ethyl benzene. Isolate buik 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, electrically 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 Liquid

ID No. UN1175

DOT Label: Flammable Liquid

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

IMO Shipping Name: Ethyibenzene
IMO Hazard Class: 3.2

IMO Label: Flammable Liquid
IMDG Packaging Group: I

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

Judgments as to the suitability of information herein for purchaser's purposes are PrepamdbyPJ Igoe, BS

necessanly purchaser's responsibility. Therefore, although reasonable care has
been taken in the preparation of such information, Gesium Publishing Corp. Industrial : imw* 1 ™H
extends no warranties, makes 50 representations and assumes 0o respoasibility Hyglene Review: DJ Wilson, C

as to the accuracy or suitability of such information for application to

purchaser's intended purposes or for consequences of its use., . | Medical Review: W Silverman, MD

Copyright © 1988 by Genium Publishing Corporation
Ay comnarcial use of reprodaction without the publisher's permission 1 prohibited
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Material Safety Data Sheet No. 409
From Genium's Reference Collection CRESOL
Geniun} f:glésamh@g Csorporation (Revision A)
T Issued: December 1978
Schenectady, NY 15'2‘503-1836 usa asmum pususking core. | Revised: August 1988

(518) 377-885S

Material Name: CRESOL* o 0
Description (Origin/Uses): Used as a solvent, disinfectant, fumigant; in photographic 0’0 Q’o
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 A
Manufacturer: Contact your supplier or distributor. Consult the latest edition of the Chemicalweek H 3 R 1
Buyers’ Guide (Genium ref. 73) for a list of suppliers. F 2 1 4
*See Genium Industrial MSDS 560 for data specific to ortho-cresol. RoGe S 4

K 1

**Fire diamond for Cresol mixture Not Found. *See sect. §

SHA L.(S‘kln“) B

resol, CAS No. 1319-77-3 . PE

ortho-Cresol, CAS No. 0095-48-7 . 8-Hr TWA: 5 ppm, 22 mg/m’ (All Isomers)

meta-Cresol, CAS No. 0108-394 .

para-Cresol, CAS No. 0106-44-5 N ACGIH TLV (Skin**), 1987-88
"} *Cresol is a commercial mixture of three isomers (ortho, meta, and para). TLV-TWA: 5 ppm, 22 mg/m®

Countact your supplier to determine the percent by weight of each isomer and to

determine if hazardous ingredients/contaminants such as phenol, T ity Data®*®

xylene, or benzene are present in reportable quantities. oxicity Data

**This material can be absorbed through intact skin, which contributes to Rat, Oral, LD, 1454 mg/kg

overail exposure. Mouse, Oral, LD : 760 mg/kg

#*+See NIOSH, RTECS (GO5950000, mixed cresol; GO6125000, meta; Rabbit, Skin, LD_: 2000 mg/kg

GO6300000, ortho, GO6475000, para), for additional data with references to %0

reproductive, tumorigenic, mutagenic, and irritative effects.

Waier's'olublllty (%): Slight

Boiling Point* -
Specific Gravity (H,0 = 1): 1.1 Molecular Weight: 108 Grams/Moie
pH: Acidic .

Vapor Pressure*

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

D EXPLOSION
Autoignition Temperature Flammability Limits in Air
* % by Volume

328 B g
Flash Point and Meth

*

Extinguishing Media: *Contact your supplier for this data. Cresol burns; treat it as a moderate fire hazard and 2 slight explosion hazard
when exposed to heat or flame. Use foam, dry chemical, carbon dioxide, and water spray to extinguish cresol fires.

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

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

Chemical Incompatibilities: This material reacts dangerously with chlorosulfonic acid, nitric acid, oleum, and strong oxidizing agents.
Conditions to Avoid: Hot cresol can attack copper, aluminum, magnesium, zinc, and lead. Stainless steel is recommended for use with
cresol. Avoid direct contact with incompatible chemicals or exposure 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 phenoi
may be produced during fires.

Copyright © 1988 Geninm Publishing Corparation.
Any commereial uss or reprodaction withoet the peblisher's permission is probibited.
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and those unusually suscepuble to effects of anoxia or
with anemia wouid be expectea to be at increased nisk
from exposure. Examimauon of the cardiovascular, ner-
vous, and upper respiratory systems. and thyroid should
be stressed. The skuin shouid be examuned for evidence
of chronic disorders.

—Skin disease: Cyanude is a defatting agent and can
cause dermauus on proionged exposure. Persons with
pre-existung skin disorders may be more susceptible to
the eflfects of this agent.

—14" x 17" chest roentgenogram: Cyanide causes
human jung damage. Surveiilance of the lungs s indi-
cated.

—=FVC and FEV (1 sec): Cyanide is a respiratory
irritant. Persons with impaired pulmonary funcuon may
be at increased risk from exposure. Periodic surveil-
lance 13 indicated.

2 Periodic Medical Ezaminagon: The aforementioned
medical examinations should be repeated on an annuai
basis.

3. First Aid Kits: First aid kits shouid be readily availa-
ble in workplaces where there 1s a potential for the
release of cyanide. These kits should contain a minimum
of 48 ampuies, each of 0.3 mi amyi nitrate, and complete
instrucuons for use. In addition. 2 physician's kits
should be immediately available to trained medicai
personnei. These kits should contain the above quantity
of amyi nitrate as weil as stenle sodium nitrite solution
(3%) and sterile sodium thiosuifate solution (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 inactivates certain enzymes by
forming very stable compiexes with the metal in them.
Cytochrome oxidase is probably the most important of
these, since it occupies a fundamental position in the
respiratory process and is involved in the uitimate
electron transfer to molecular oxygen. Since cytoch-
rome oxidase is present in practically all celis 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
cellular respiration. [n 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 coilapse and
cessation of respiration; 270 ppm HCN is immediately
fatal to humans. 181 ppm is fatal after 10 minutes, 135
ppm after 30 munutes. and 110 ppm may be fatal in |
hour. The ingestion by humans of 50 to 100 mg of
sodium or potassium cyanide may also be fatal. At
lower levels of exposure to HCN, the earliest symptoms
of intoxication may include weakness, headache. confu-
sion. and occasionaily nausea and vomuting; respiratory
rate and depth is usuaily increased initially and at later
stages becomes siow and gasping; if Cyanosis is present,

- 2 Cyanide

it usually indicates that respiration has either ceased or
has been verv inadequate for a few munutes. Humans
tolerate 45 to 54 ppm for % to | hour without immeat-
ate or delayed effects. while 18 to 36 ppm may resuit in
some symptoms after an exposure of several hours.
Sodium cyanide dust is irritaung to the eyes; wn the
presence of tears it may liberate HCN, which can be
sbsorbed and cause systemic intoxicauon. Skin contact
with dust may be irntaung; strong solutions on the skin
produce uicers which are siow n healing. Cyamde is
one of the few toxic materisls for which sn anudote
exists: it funcuions as follows: First, amy! nitrite (inhala-
tion) and sodium nitrite (intravenously) are adminis-
tered to form methemogiobin, which binds firmly with
free cyanide ions. This traps any circulating cyamde
ions. The formauon of 10 to 20% methemogiobin
usuaily does not invoive appreciable risk, yet provides a
large amount of cyanide-binding substance. Seoqd.
sodium thiosulfate is administered intravenously to in-
crease the rate of conversion of cyanide to the less toxic
thiocyanate. Methylene blue shouid not be sdminis-
tered. because it is 3 poor methemogiobin former and.
moreover. promotes the conversion of methemogiobin

back to hemoglobin.
CHEMICAL AND PHYSICAL PROPERTIES

* Physical dats—Potassium cysnide

1. Molecular weight: 65.1 _

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

3. Specific gravity (water = 1): 1.33 .

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

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

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

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

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

l. Molecular weight: 49

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

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

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

S. Melting point: 560 C (1040 F) ‘

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

7. Solubility in water, g/100 g water at 20 C (68 F):
58
8. Evaporastion rate (butyi acetate = 1): Not spplica-
ble
¢ Resctivity 3

1. Conditions contributing to instability: None. Ha;-
ardous if kept in closed containers. It may foru} toxic
concentrations of hydrogen cyanide gas when 1n pro-
longed contact with air in a closed area. o

2. Incompatibilities: Contact with strong oxidizers
such as nitrates and chlorates may cause fires and

September 1978



Occupationai Heaith Guideline for
Cyanide

INTRODUCTION

This guideline 1s intended as a source of informauon for
employees, empioyers, physicians. industnal hygiensts.
and other occupational heaith professionals who may
have a need for such information. It does not attempt to
present ail daiwa; rather, 1t presents pertinent information
and data 1n summary form.

APPLICABILITY

The general guidelines contained in this document
apply to all cyanudes. Physical and chemical properuies
of two specific compounds are provided for illustrauve

purposes.
SUBSTANCE IDENTIFICATION

Potassium cyanide

¢ Formuia: KCN

¢ Synonyms: None

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

Sodium cyanide

¢ Formuia: NaCN

* Synonyms: None

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

PERMISSIBLE EXPOSURE LIMIT (PEL)

The current OSHA standard for cyanide is 5§ milligrams
of cyamde per cubic meter of air (mg/m?) averaged
over an eight-hour work shift. NIOSH has recommend-
ed that the permissible exposure limit be changed to a
ceiling of 5§ 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 swalloweg.
Sufficient cyanide may be absorbed through the skin.
especiaily if there are cuts to cause fatal posoning.
o Effects of overexposure

1. Short-term Exposure: Inhalation or ingestion of cya-
nide saits may be rapidly fatai. Larger doses by inhala-
tion or swallowing may cause the person to rapidly lose
consciousness, stop breathing, and “ie. In some cases.
there are convulsions. At lower leveis of exposure. the
eariier symptoms include weakness. headache. confu-
sion. nauses. and vomung. These symptoms may be
followed by unconsciousness and death. Occasionaily.
convuisions occur. Milder forms of intoxicauion may
result only in weakness, dizziness, headache, and
nausea. The dust of cyanide saits 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 ulcers.

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

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

¢ Recommended medical surveiilance

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

1. Initial Medical Examination:

—A compiete 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. Per-
sons with a history of fainting spells. such as occur i1n
various types of cardiovascular and nervous disorders.

These recommendations refiect gooa industrial nygiene and medical surveliance practices and their impiementation wil
assist In acnieving an ettective occupational heaith program. However, they may not be sutficient 10 achieve comphance
with ali requirements of OSHA reguiations.

U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES
Public Heaith Service Centers tor Oisease Contro
Nauonai Institute 1or Occupauonal Safety anc Heaitn

Septemoer 1978
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No. 624  NAPHTHALENE 11/87 :

SECTION 6, HEALTH HAZARD INFORMATION

Naphthalene is oot listed as a carcinogen by the NTP, IARC, or OSHA.

Summary of Risks: Renal shuidown (kidney failure), hemolytic effects (breakdown of red blood cells), hematuria (blood in the
urine), oliguria (low volume of urine), jaundice, cye damage, and depression of the central nervous sysiem (CNS) are the primary health
concerns associated with exposure to naphthalene. The ACGIH TLV:s in section 2 are set to prevent eye damage. These recommended
exposure Limits may not be low enough o prevent blood changes in genetically h ensitive individuals.

Medical Conditions 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 blood cell effects), and CNS.

Primary Entry: Inhalation, skin contact. Acute Effects: inhalation of naphthalene vapor causes excitement, coofusion, hcadache,
nausea, and loss of appcute. Chronic Effects: Increased incidence of cataracts.

FIRST AID

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

Skin Contact: [mmediately wash the affected area with sosp and water.

Inbalation: Remove viclim 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. Mouitor blood and electrolytic balance. Other sources recommend giving the victim several
glasses of water lo drink.

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

SECTION 7. SPILL, LEAK, AND DISPOSAL PROCEDURES

Spill/Leak: Notify safety personnel, provide ventilation, and eliminate all ignition sources immediately. Cleanup personnel need
protection against contact and inhalation of vapor (see sect. 8). Contain large spills and collect waste. Use nonsparking tools 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 disposal in a landfill. Contact your supplier or a licensed
contractor for detailed recommendations. Follow Federal, state, and local regulations.

OSHA Designations

Air Contaminant (29 CFR 1910.1000, Subpart Z)

EPA Designations (40 CFR 302.4)

RCRA Hazardous Waste, No. U165

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

SECTION 8. SPECIAL PROTECTION INFORMATION

Goggles: Always wear proteclive 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 NJOSH Pocket Guide to Chemical Hazards (Genium ref. 88)
for the maximum-use concentrations and/or the exposure limits cited in section 2. Respirator usage must be in accordance with the OSHA
regulations of 29 CFR 1910.134. IDLH or unknown concentrations require an SCBA with a full facepiece operated in the pressurc-demand
or positive-pressure mode. Warning: Air-purifying respirators will nof protect workers in oxygen-deficient stmospheres.

Other Equipment: Wear impervious gloves, boots, aprons, gauntlets, etc., as required by the specific work environmeat to prevent skin
contact. Ventilation: Install and operate general and local maximum explosion-proof ventilation systems of sufficient power to
maintain airborne levels of naphthalene below thc OSHA PEL standard cited in section2.  Safety Statioms: 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 lenses concentrate them. Do not wear contact lenses in any work area. Remove and launder
contaminated clothing before wearing it again; clean this material from shoes and equipment.

Comments: Practice good personai 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 not smoke, eat, or drink in
any immediate work area. Avoid inhalation of vapor!

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS

Storage Segregation: Store naphthalene in a cool, dry, well-ventilated area away from chemical incompatibles (see sect. 5).
Special Handling/Storage: Protect contsiners from physical damage. All bulk storage facilities must be built with an explosion-proof
design. All containers used in shipping/transferring operations must be electrically grounded to prevent static sparks. Use monitoring
equipment to measure the extent of vapor present in any storage facility containing naphthalene because of potential fire and explosion
hazards.

Comments: All operations with naphthalene must be done carefully to prevent accidental ignition of its flammable/explosive vapor. If
the weather is warm, more naphthalene vapor {orms and the potential for explosion increases. Do nor smoke in any use or storage arca!
Transportation Data (49 CFR 172.101-2)

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

References: 1 2 12, "V RE Q4 10V PHI

Judgments as to the suitaminy of Informalion herein {0F PUTCRASEr's PuTPOses ars A rovals
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Material Name: NAPHTHALENE

Naphthalene, CAS No. 0091-20-3

a

reproductive, and tumorigenic effects.

*Immediately dangerous to life and heaith
*+See NIOSH RTECS for additional data with references to irritative, mutagenic,|

| SECTION 1. MATERIAL IDENTIFICATIO

Description (Origin/Uses): Used as a moth repeilant and in many industrial processes.

Other Designations: Naphthalin; Naphtheoe; Tar Camphor; C, H,;
NIOSH RTECS No. QJ0525000; CAS No. 0091-20-3

Manufacturer: Contact your supplier or distributor. Consult the latest edition of the
Chemicalweek Buyer's Guide (Gemum ref. 73) for a list of suppliers.

HMIS
H 2
F 2
R O
PPG*

R
l
S
*Seesect. 8 K
S

SECTION 2. INGREDIENTS AND HAZARDS % EXPOSURE LIMIT
ca 100 IDLH® Level: 500 ppm

&
&

1
4
1
2

ACGIH TLVs, 1987-88
TLV-TWA: 10 ppm, S0 mg/m?

OSHA PEL
8-Hr TWA: 10 ppm, 50 mg/m’

Toxicity Data®®
Chiid, Oral, LD, : 100 mg/kg
Man, Unknown, LD, : 74 mg/kg
Rat, Oral, LD_: 1250 mg/kg

S 1 P AL DATA

Boiling Point: 424°F (218°C)
Vapor Density (Air = 1): 44

Water Solubllity: Insoluble

Vapor Pressure: 0.087 Torr at 77°F (25°C)

Specific Gravity (H,0 = 1): 1.162 at 68°F (20°C)
Melting Point: 176°F (80°C)
Molecular Weight: 128 Grams/Mole
% Volatile by Volume: 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 (19°C) OC; 190°F (88°C) CC 979°F (526°C) % by Volume 0.9 59

demand or positive-pressure mode.

Extinguishing Media: Use water spray, dry chemical, or carbon dioxide 10 fight {ires invoiving naphthalenc. Caution: Foam or direct
water spray applied to moiten naphthalene may cause extensive foaming.

Unusual Fire or Explosion Hazards: Naphthalene is a volatile solid that gives off flammablc vapor when heated (as in fire situations).
This vapor is much denser than air and will collect in enclosed or low-lying sreas like sumps. In thesc areas an cxplosive air-vapor mixture
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-

hazardous polymcrization.

trichloride and benzoyl chloride.

VITY DATA

Naphthalene is stable in closed containers at room temperature under normal storage and handling conditions. It docs not undergo
Chemical Incompatibilities: Naphthalene is incompatible with strong oxidizing agents, chromic anhydride, and mixtures of aluminum

Conditlons to Avold: Ignition sources like open flame, unprotecicd heaters, excessive heat, lighted tobacco products, and clcetric sparks
must not occur in work areas where naphthalene vapor may become concentrated.

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

Capyright © 1967 Osnium Pubiishing Corparation.
Any

.oe OF repw ‘without the publisher's permission is prohibited.




No.409 CRESOL 8788

Cresol is not listcd“u a carcinogen by the NTP, IAkC, or OSHA
Summary of Risks: Cresol is corrosive to any body tissue it touches. Skin absorption can occur and may lead to delayed,
fatal, systemic poisoning. Absorption of cresol causes ceatral pervous system (CNS) depression characterized by mental co

0ssibly
ion,

depression, dyspoea, irregular and rapid respiration, and weak pulse, Damage to the liver, kidneys, lungs, skin, and eyes are also
expected from exposure (o cresol. Exposures 1o cresol are emergencies; immediately coasuit a qualified physician.

Medical Conditions Aggravated by Long-Term Exposure: Preexisting kidney or hepatic (liver) problems. .
Primary Entry: Skin absorption/contact, ichalation. Acute Effects: Skin and eye burns, difficuity in breathing, and respurawory
failure. “Chronic Effects: Infrequently, prolonged skin contact with cresol results 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 burns. Skin. Immediately wash the affected area with soap and water because of the increased exposure
hazsrd from skin a| tion. Watch for chemical skin bumns and treat them accordingly. If contact is gross, remove contaminated clothes

may be useful. Inhalation. Remove exposed
personne! administer oxygen.

vomiting with emetic,

the affected skin area with a mixture of polyethylene giycol

and shoes under the safety shower. Further washing of skin with isopropyl alcohol or 20% glycerine w water, followed by & water rinse,
10 fresh air; restore and/or support his or her breathing as nceded. Have rained

! Ingestion. Call a poison control center. Never give anything by mouth to someone who is uncon-
scious or convulsing. If he or she is respoasive, give exposed person 1 to 2 glasses of milk

GET MEDICAL HELP (IN PLANT, PARAMEDIC, COMMUNITY) FOR ALL EXPOSURES. Seek prou;rt
ICIAN: Wash

medical assistance for further treatment, observation, and lng“;;t :ncr lmi“ l]t:. X:l(t)‘l;E Tloltl;‘zl‘;g(} Py
ndustrial methylated spir «2:

or water 10 drink to dilute the material. Induce

ent. Personnel administering this

by volume) or a similar preparation that will absorb the phenolic compon
treatment shouid wear rubber gloves. Hospitalize persous with serious ex
convuisions, and fluid baiance. Thorough cleaning of the exposed person
folds, and underneath fingernails, where the cresol may concentrate.

Spili/Leak: Notify safety persoanel, provide ventilation, and eliminate all sources ¢
to necessary personnel only. Clesnup personnel need protection against contact with and inhalation of cresol (see sect. 8). Contain 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 reclamation. Do not flush waste to a sewer. )

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

OSHA Designations

Air Contaminant (29 CFR 1910.1000 Subpart Z)

EPA Designations (40 CFR 302.4)

RCRA Hazardous Waste; No. U052

CERCLA Hazardous Substance, Reportable Quantity: 1000 Ibs (454 kg), per the Clean Water Act (CWA), Section 311 (b) (4) and the
Resource Conservation and Reco
PWﬁveeyeghuuorchemialufetygouluWhmsphshingispusible.wwafullface:hieldua
regulations (29 CFR 1910.133). '
Chemical Hazards (Genium ref. 88) for the maximum-

osures to monitor acidosis, shock,
& required, especially matted hair, skin

umnon immediately. Limit access to the spill area

TTONINFORM

L¥ X

AN

Goggles: Always wear
supplementary protective measure. Follow OSHA eye- and face-protection
Respirator: Wear a NIOSH-approved respirator per the NIOSH Pocket Guide to
use concentrations and/or the exposure limits cited in section 2. Follow OSHA respirator regulations (29 CFR 1910.134). Fcn_- emergeacy
or ponroutine operations (leaks or cleaning reactor vessels and storage tanks), wear an SCBA with s full facepiece Opemagl in the
pressure-demand or positive-pressure mode. Warning: Air-purifying respirators will no¢ protect workers in oxygen-deficient
aunospheres. Other: Wear impervious gloves, boots, aproas, gauntlets, etc., to prevent skin contact with cresol. Ventilation: Install
and operate both general and local exhaust veatilation systems powerful enough to maintain airborne concegtmions of cresol below the
OSHA PEL standard cited in section 2.  Ssfety Stations: Make emergency eyewash stations, safety/quick-dreach showers, and
washing facilities available in work areas. Contaminated Equipment: Contact lenses pose a special hazard; soft lenses may gbsorb
irritants and all lenses concentrate them. Do not wear contact lenses in any work ares. Remove contaminated 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. Keep it off your clothing and equipment. Avoid transferring it from your hands to your mouth while eating,
drinking, or smoking. Do not eat, drink, or smoke in any work area.

y
: EE HONS

Storage/Segregation: Stare cresol in a cool, dry, well-ventilated area away from incompatible chemicais (see sect. 5) and sources of

ignition. _
Special Handling/Storage: Preplan for routine use and emergency response. Build all storage facilities of nonflammable nmemh that
are resistant to chemical attack by cresol. Protect containers from physical damage. Avoid using alloys of zinc, copper, or brass i storage
and processing equipment that could be in contact with cresol.
Transportation Data (49 CFR 172.101.2)

DOT Shipping Name: Cresol

DOT Hazard Class: Corrosive Material

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

Judgmeats a8 to the switability of information herein for purchaser's purposes sre
necessaniy purchaser's respoasibility. Therefore, aithough reasonabie care has
been taken 10 the preparstion of such information, Genium Publishing Corp.
extands 00 warranues, makes no representations and assumes 5O respoasibility
as to the accuracy or suitability of such information for application (o
purchaser’s intended purposes or for consequences of its use.

Copyrigix © 1988 Genium Publishing Carporsoon.

Azty conanercsl 85¢ of reproduction without the publishar's parmssion is profibited.

IMO Class: 6.1

DOT Label: Corrosive .
IMO Label: Poison

DOT ID No. UN2076

T Prepared by PJ Igoe, BS
Industrial Hygiene Review: DJ Wilson, CH

Medical Review: MJ Hardies, MD
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explosions. Contact with acids and acid salts causes
immed:ate formauon of toxic and flammaoie hydrogen
cyamde gas.

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

4. Special precautions: Cyamde may react with
carbon dioxide in ordinary ar to form toxic hydrogen
cyamde gas.

* Flammability

1. Not combusuble
¢ Warning properties

1. Odor Thresnoid: No quantitative information 1s
available concerning the odor threshold of sodium or
potassium cyamide. HCN, however, is evoived from
these substances i1n the presence of moisture. The Manu-
facturing Chemusts Association states that “although
HCN has a charactensuc odor, its toxic action at
hazardous concentrations is so rapid that it is of no
value as a warning property.”

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

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

MONITORING AND MEASUREMENT
PROCEDURES

¢ Eight-Hour Exposure Evaluation

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

¢ Ceiling Evaluation

Measurements to determine employee ceiling exposure
are best taken during periods of maximum expected
airborne concentrations of cyanide. Each measurement
should consist of a ten (10) minute sample or series of
consecutive sampies 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 empioyee’s exposure.

¢ Method

Sampling and analyses may be performed by coilection
of cyanide with a cellulose membrane filter and an
impinger containing sodium hydroxide, followed by
analysis by direct potentiometry. An analyticai method
for cyanide is in the NIOSH Manual of Analytical
Methods. 2nd Ed.. Vol. 3, 1977, available from the

September 1978

Government Prmung'Omcc. Washington, D.C. 2C=02
(GPO No.017-033-00261-4).

RESPIRATORS

* Good industrial hygiene practices recommend that
engineenng controls be used to reduce environmentai
concentrations to the permussible exposure level. How-
ever, there are some exceptions where respirators mayv
be used to controi exposure. Respirators may be usec
when engineering and work practice controls are not
technically feasible, when such controls are in the
process of being instlled, or when they fail and need to
be suppiemented. Respirators may also be used for
operatons which require entry into tanks or closed
vessels. and in emergency situations. If the use of
respirators is necessary, the only respirators permittec
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 Health.

* [n addition 1o respirator selection, s complete respira-
tory protecuon program should be insututed whuch
includes regular tramning, mantenance, inspecton,
cleaning, and evaluation.

PERSONAL PROTECTIVE EQUIPMENT

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

* If employees' clothing has had any possibility of
being contaminated with cyanide, empioyees shouid
change into uncontaminated clothing before leaving the
work premuises.

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

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

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

* Employees should be provided with and required to
use dust- and spiash-proof safety goggles where there 1s
any possibility of cyanide or liquids containing cyanide
contacting the eyes.

Cyanide 3



* Where there 1s any possibilitv that emplovees eves
may be exposed to cyanide or hiquids contamning cya-
nide. an eve-wash fountain should be provided within
the immed:ate work area for emergency use.

SANITATION

* Skin that becomes contaminated with cyanide should
be immediately washed or showered with soap or miuid
detergent and water to remove any cyanide.

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

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

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

COMMON OPERATIONS AND CONTROLS

The following list includes some common operations in
which exposure t0 cyanide may occur and control
methods which may be effective in each case:

Operation

Use of caicium
Cyanamig in terutizer on
SOl; during cnemicat
synthesis for
manutacture of
intermeaiates in
pharmaceuticals. dyes,
vtamins, plasucs, and
sequestenng agents:
preparaton of nitnies,
carbylamines. cyano
fatty acids. and
inorganic cyanides

Use in cellulose
technoiogy:; paper
manutacture: in dyeing;
as cement stabilizers;
use in photography as
fixatives. and in
blusprinting and
process engraving;
liberaton in blast
furance gases or in
handting of illurinatung

gas

Controis

Process enciosure:
local exnaust

ventilaton: general
dilution ventilation;
pefsonail protectuve

equipment

Procass enciosure;
local exhaust
ventiiation: general
dilution ventiiation;
personai protective
equipment

Operation Controls
Use as fumigants and Local exhaust
pesticides in ventilation: generai
greenhouses, ships, dilution ventilation;
mills. and warehouses; personai protecuve
use of cyanogen eqQuipment
chioride as a warning

agent in fumigant gases

Use in metal treatment Process enciosure:

in Aitniding, tempernng, local exhaust

and case hardening ventilation; generai

steel; coloring of metais dilution ventiation:

by chemical or personal protective
- electroiytic process; equipment

cleaning and coating
metals: weiding and
cutting of heat-resistant
metais; liberation during
ore extraction and
metal punfication

4 Cyanide

EMERGENCY FIRST AID PROCEDURES

In the event of an emergency, institute first aid proce-

dures and send for first aid or medical asmstance.

¢ Eye Exposure

If cyanide gets into the eyes, wash eyes immediately

with large amounts of water. lifting the lower and upper

lids occasionally. Get medical attention immediately.

Contact lenses shouid not be worn when working with

cyanides.

¢ Skin Exposure

If cyanide gets 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
stopped. perform artificial respiration. Keep the affect-
ed person warm and at rest. Get medical attention as
soon as possibie.

* Swailowing

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

ly.

Septemoer 1978




RESPIRATORY PROTECTION FOR CYANIDE

Congition Minimum Respiratory Protection®
Required Above 5 mg/m’

Paruculate Concentration
50 mg/m? or less Any supptied-air respirator.

Any seif-contained breathing apparatus.

Greater than 50 mg/m? or Seif-contained breathing apparatus with a full facepiece operated in pressure-
entry and escape from demand or other positive pressure mode.
unknown concentrations

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

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

Escape Any gas mask provding protection against hydrogen cyanide and partcuiates.

Any escape seif-contained breathing apparatus.

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



BHBIT E3

SAMPLE MEDICAL DATA SHEET



CONFIDENTIAL

THE FOLLOWING INFORMATION IS REQUESTED TO DETERMINE YOUR

CURRENT MEDICAL STATUS [Oate
]. Name (Last. Fust, MigGle imaal) 3. Social Secunty Numoper
2. Empioyee Aaaress (Numaoer & Street) City - Slate Zip Coae 4. Tetephone Numoer
S. Sex* 6. 8irtn Oate* 7. Name anc Aqdress of Person to Nouify in an Emergency 8. Telepnone Number
aM QOFf

9. Personai Physician Adgress Telepnone Numoer 11. Type ot Examunation

Q Pre-Placoment

. 3 Perwcaic
10, Which Division or Facility Position O Other (Specity)
12. 1.0. or Clock No.

13, Work Location

14, Please Check If You Have Ueen immunized For: 15. Are You:
Q Tewnus O Smasipox Q Pollo Q Others Q Right Handed
Q Don't Know Q DOon't Know 3 Don't Know Q Don't Know O Left Hanced
asToare ~TasToare T ~Tastoari | O Amowdextrous
16. Family History’ CHECX EACH 80X (it answer 13 yes, slale
RELATION AGE | STATE OF HEALTH IF DEAD, CAUSE AND AGE biood reiationamg).  fyes| NO|  RELATION
Father Cancar
Motnher Oiabetes
Spouse Siomacnh Trouble
Kidney Troudie
Grancparems Heart Troudle
Tuberculoss
Mentad Oisoraer
8ratners | Comwisions
nd Anthntes
Sisters Alergren
Qther
Children

17. Personail History*
PO YOU HAVE. OR MAVE YOU EVER HAD ANY OF THE FOLLOWING. (Checx Each Box)

YES| NO YESINO YES|{ NO
181718 Fernate Oisorcers Maiana
ithma Foot Trouble Nervous Sresxdown
Cancer. Cyst. Tumor or Growtn Frequent INGIQesDION Of Heartburm Nervous Trouble of Any Sort
Chest Pain or Sharness of Breath Frequent or Puniul Unnaton Numoness. Weskness
nitis. Fever. Nignt Sweats Frequent Trouble Sieeting Paionation or Poundang Heant
Chramc Cougn or Colas Ga#l 8lacaer Troubile Prosiste Troudle
Convuisons, Fits, Gower or Thyroed Prodlem Reacton from Medicines
ar Falling Sicxness Haytever or Allergies Aecam Gan or Loss of Wang
oughing Ug. Soitting, or Heagacnes. Frequent or Severs ARsumetam or Arthritis
Vomuing 8ioos Heart Troutie Scariet Fever or Aheumanc Fever
spression or Excessive Worry Hemorrnoeas or Rectal Troudie Skin Assh or Hives
. 1a0etes. of Sugar in Unne Hermwa or Aupture Stamacn Trouble, Uicers
Ouziness Mign 8lood Pressure Swetng ot Anxias or Feet
- Sar. Nose. or Throat Troudie Jaunace or Hepattis Swolien or Peinful Joints
Epneosy Kidney Troudie or 8l00a  Unne Tuberculoss o¢ Pleunsy
Eve Trounle Liver Troutie vancose Yens
Fanung “L.ocxed” Xnee or “Tnex Jomnt” Venerss Oiseass
atigue. Chronic or Freguent Loss ot Apgetite. Chronic Other
T




-
18. Injunes: Please Check Any Injunes You Have Hadg

Q Fractures/8roken Bones 0 Severe Cuts T Loss of Consciousness Q Back Injury
Q Severe Burns Q Dislocations Q Low Bacx Pain QLoss of Arm, Leg,
Q Other Injury O None Finger. Toe
19. Check Yes or No. If Yes, Give Detaus in 8lank Area.
YES | NO

8. Any Time Loss From work Past Two Years Oue to Hiness.

b. Any Bracs or Support Worn

¢ Oischarged or Disquanfied From Armed Services
for Any Reason.

d Military Service - Dates and Locations.

o. Appliea for, or Recsived Workmen's Compensation.

L Been Exoosed to Work With Dusts, Rsgistion,
Excessive Noise. Chemcals,

g Have You Been Unabie 10 Moid a Job 8ecause of:

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

2 Inability to Perform Cartain Motions.

3. Inability to Assume Certain Positions.

4. Other Medical Reasons.

h. Seen a Patient in a Hospilal or Sanitarum.

L Had Surgery Recommended or Performed
Date ana Type.

} Are You Taking Medicines Now.

i Have You S8esn Tumed Down on a Physical Examinaton or Besn
tmmAwAWMFMamEum A

L Do You Smoke - if Yes, Quantity Per Oay.

m. 00 You Use Aicoholic Beverages - If Yes,
Quantity Per Day.

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

o. Allergies. ‘




EXHIBIT E4

ACCIDENT REPORT FORM



ACCITENT REFORT Repars No.

SIIE: PROJECT NO.:
Locaticn:

. Data of Repore: Preparers Name:

Name ard Address of Imjured: __ SsN: —_— Age:
4 e
Years of Service: _ Time cn Present Jab: ___ Title/Classification:

Divisicn/Department: Date of Accident: _____ Time:
Accident Category: __ Motor Vehicle  _ Property Damage _ Fire

— Qemical Bxposure ___ Near Miss — Other

Severity of Irjuwry ar Illness: — Non—disahling ' Disabling
—— Madical Treatment ___ Fatality

Amount of Damage: $ Property Damaged:

Estimatad Number of Days Away from Job:

Nature of Imjury or Illness:
CIASSIFICATION OF DNUURY:

—— Fractures —_ Beat Boms —_ Quld Exposure
— Disloccations — amical Boms ——. Frostbhite
—— Sprains —— Radiation Brns —_ BEeat stroie
—— Abrasions - Bruises — Heat Bxhaustion
—_ lacerations Hlistars Concussion
— Rinctuares ——— Todc Respiratory ____ Faint/Dizziness
— Bites Byposure — Todc
— Tode Ingestion Respiratory
Allergy
Dermal Allergy

Part of Body Affected:
Degree of Disability:




Date Medial Care was Recaived:

Where Madical Care was Received:
Address (if off-sita):
ACCTTENT ILOCATION:
Was weather a factor:

Unsafe act by imjured and/cr cthers camtributing to the accident (Be
specific, mist be answered):

Persanal factors (Improper attitide, lack of knowledge of sidll, slow
reacticn, fatique):

Lavel of perscnal protaction equipment required in Sita Safety Plan:

Miﬁaﬁms:
Was imjured using required equipment:
If not, how did actual equipment usa differ from plan:

Dntailadnamtivedu:ﬂpﬁm (Bow did accident oo, why: dbjects,
equirment, tools used, circumstance assigned duties) (Be specific):

(Use back of sheet, as required)



Witnesses to accident:

Signatire of Preparer
Signatira of Sita Leader
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.‘ Bureau of Labor Staushics US. Department of Labor

Log and Summary of Occupaiional (
Injuries and llinesses ?
For Calendar Yeur 19

e i Page ot
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OMB DISCLOSURE STATEMENT
We estimate that it will take from 4 i ul 10 30 mi loU a line

entry on this form, including time for
and

i the data

Mnmycomm'om

ing the entry. If you

and pleting and
this sstimate or any other aspect of this recordkeep-

regarding
ing system, send them 1o the Bureau of Labor Statistics, Division of Management
Systems (1220-0029), Washington, D.C. 20212 and to the Office of Management

and Budget, Paperwork

Instrucuons for OSHA No. 200

Reduction Project (1220-0029), Washington, D.C. 20503.

Log and Summary of Occ

il Injuries and

Each employer who 1s subject (0 the recordkeep.ng requireiments of the
Occupational Safety and Health Act of 1970 must mantain for sach estab-
hshiment a iog ol all recordable uccupational inyuries and ilinesses This
form {OSHA No 200) may be used for that purpose. A substitule for the
OSHA No 200 is acceptable it 1115 as detailed, easily readable. and under-
standable as the OSHA Nuo 200

Enter each recondable case on the log within six {6) workdays alter learn
ng ot 11s occurrence  Althouyh other records must be inaintained at the
establishment (o which they reler. it s possibie 10 prepare and maintain
the log at anuther Jucation, using data processing equipment if desired |t
the l0g 15 prepared elsewhere, a copy updated 1o within 45 calendar days
must be present a1 all tumes « the estabhshment

Logs must be maintained and retained tor five (S) years tollowing the end
of the caiendar vear 10 which they relate Logs must be available (normaily
at the establishment) 1or \nspection and copying by representatives of the
Depariment of Labor. or the Department of Health and Human Services,
Of States accordged jurisaiciion under the Act Access 10 the 109 is alsa
proviged 1o employees, torimer employees and thesr representatives

Changes in Extent of or Outcome of Injury or iliness

If. during the 5 vear penod the log must be retained, there 1s a change in
an extenl ana outcome of an injury or iliness which affects enines in
columns 1.2.6 8.9, or 13, the first entry shouid be lined out and a new
eniry made For example, it an injured employee at first required only
medical lreaiment but later 1ost workdays away from work, the check in
column 6 should te ned oul. and checks entered in columns 2 and 3 and
the nuriber Of 105t warkdays entered in column 4,

in another example. if an employee with an occupationadl iiness lost work -
days. returned 1o work. and then died of the Jiness, any entries in columns
9 thraugh 12 should be hined out and the date of death entered in column 8

The entire entry for an injury of iliness should be Lined out 1f later tound
0 be Nonrecordeble For exarnple  an wyury which s lates deter-
mined not 10 be work related, of which was inttially thought to involve
medical treatment but later was delermined 10 have invoived only first aid

Posting Requirements

A copy ut 1he totals and aalutmation following the fold Llne ot the last
page for the year must be posted at each establishment wn the place of
places where notices 10 employees are customanly posted. This copy must
be postea no later than February 1 and must remein in place until Merch 1.

Even though there were no injunes of ilinesses during the year, 2eros must
be entered on 1he 1otals hine, and the form posted

The person responsibile for the snnual summary rotals shali certity that the
totals are true and complete Dy signing a1 the bottom of the form.

Instructions for Completing Log send Summary of Occupationsl Injuties
and llinesses

Column A CASE OR FILE NUMBER Selt explanatury

Column 8 — DATE OF INJURY OR ONSET OF ILLNESS.
For occupational injunes, enter the date of the work acci-
dent which resulted in injury. For occupational ilineses,
enter the date of initial diagnosis of iliness, or, if sbsence
from work occuried before diagnosis, enser the first dey of
the abisence atinbutable to the iliness which was later diag-
nowd or recognized.

Columns

Cthrough F — Sell explanatury

Columng

1and8 ~ INJURY OR ILLNESS- RELATED DEATHS.
Self-explanatory.

Columns

209 — INJURIES OR ILLNESSES WITH LOST WORKDAYS.
Self-explanatory
Any injury which involves days away from work, or days of
restnicted work activity, or both must be recorded sincs it
always involves one of more of the criteria for recordability.

Columns

3and 10— INJURIES OR ILLNESSES INVOLVING DAYS AWAY
FROM WORK . Seif-explanatory.

Columns

4ad 11— LOSTWORKDAYS--DAYS AWAY FROM WORK.
Eater the number of workdays (consecutive or not) on
which the empioyze would have worked but could not be
cause of occupabional injury of iliness. The numbes of lost
workdays shouid not include the day of injury of onset of
Hiness or any days on which the employee would not have
worked even though able 10 work
NOTE: For employees not having a regularly scheduled
shift, such as certain truck drivers, construction workers,
farm labor, casual 1abor, part-time employess, eic., it may
be necessary tu estimate the number of lost workdays. Esti-
mates of l0st wurkdays shall be based on prior work history
of the employee AND days worked by employees, not ill or
injuied, working in the depariment and/or occupation of
the il 01 inpured employee.

Columns
Sand 12 - LOST WORKDAYS--DAYS OF RESTRICTED WORK
ACTIVITY
Enter the number of workdays (conseculive or not) on
which because of injury or diness
(1) the empioyee was assigned 10 another job On » tem-
porary basis, or
(2} the empioyee worked at a permanent job less than
full tima. of
{3) the employee worked a1 a permanently assigned job
but could not perform all duties normally connected
with it

The number uf lust wotk days should not include the dey of
jury o onset of iiness o sny days on which the employ-
ee would not have worked even though abile 10 work

vi.

Columne
Sand 13 - INJURIES OR ILLNESSES WITHOUT LOST
WORKDAYS. Seif-explanatory

Columne 78
Wwough 79 — TYPE OF ILLNESS
Enter 8 check in only one column for each iliness.

TERAMINATION OR PERMANENT TRANSFER-Place an asterisk to
the right of the entry in columns 7s through 7g {type of iliness) which
2 i of or transfer.

Totals

Add number of entries in columns | and 8

Add number of checks in columns 2, 3,6, 7. 9. 10, and 13.

Add number of days in columns 4,5, 11, and 12

Yearly totals for sach column (1-13) are required for posting  Running or
page totals may be ge at the d of the v

ifan ‘s 10ss of workdays is ¢ at the ime the totals are
summarnized, estimate the number of tuture workdays the empioyes will
lose ond add that estimate 10 the workdays siveady (0st and include this
figuie wn the annual t101als  No turther enifies are to be made with respect
10 5uch Cdsps 1n the next yes's log

Detinitions

OCCUPATIONAL INJURY s any injury such as a cul, fracture, spran,
amputation, e1c., which results from a work actident of from an dnpo
sure invoiving a single incident in the work environment

NOTE: Condiions resulting from animal bites. such as insect of snake
bites or from one Lime exposure (0 chemicals, are considered 10 be injunes

OCCUPATIONAL ILLNESS ot an i is any of
disorder, other then ona resulting from an occupalional Injury, caused by
exposure 10 environmental factors asoCiated wilh employment. It in-
cludes acute and chronic Hnesses or diseases which may be caused by in-
halation, absorption, ingestion, of direct contact

The toliowing listing gives the categories of occupational itinesses and dis
orders that will be utiized tor the purpose of classilying recordabie it
nesses For ot i . ies of each calegory are given
These are Lypical examples. however, and ae not to be considered the
complete hsting ol the 1ypes of ilinesses and dsorders that are to be count
od under each category.
7a  Occupetional Skin Diseases or Disorders
Examples.  Contact dermalitis, eczema. o rash caused Ly pri
mary untants and 9ensilizars Of PUISONOUS Plants, o acne
chrame ulcers, chemical burns or i flammations. etc

7b  Oust Diseases of the Lungs (Pneumoconiomss)
Examples  Sihoosis. asbestous and other asbestos related dis
eases, COd worker's byssinosis, suded .
other pneumocunioses

13 Resperatory Conditions Due 1o Toxnic Agents
Eaamples  Poeunomus phaiyngils itutihy oi deule conges
uon due 10 chemcals. dusts, gases. ur fuines (aumer’s lung etc

7d. Poisorung (Systemic Etfect of Toxxc Materish)
Examples Poisoning by lesd, mercury. cadmium. arsenic, oF
other Matals. POISOMING by CarbOn MONOxde. hydruyen sulfide,
Of Other gases. DO1SONING Dy DENZOl CarbON tetrachioride, of
other organic solvents. POsONING by insectiCide sprays such a3
parathion. lead arsenate. posoning by other chemic:ls such a8
formaidehyde. plastics, and resns, e1c

Je.  Dusorders Due to Physical Agents (Other than Toxic Matenals)
Examples Heatstroke. sunstroke, heat exhaustion. and other
ettects of environmenial heat freezing. trostbite. 8no effects of
€xpOSUrE 10 10w temperatures. Caisson disease. effects of womizing
radistion {is0topes, X-rays. radiumi. ettects of NnoONIGNIZING radie
ton (weiding tlash. ultraviolel rays. miciowaves, sunburn), eic.

7t Disorders Associated With Repeated Traums
Examples . Noiseinduced hearing 10ss. synovilis, tenosynovilis,
#n | bursitis. Raynaud's prenomena. and other conditions due 1O
repeated molion, vib(at o0 Of pressure

79 Al Other Occupational Hinesses
Examples Anthrax. Lrulelloss nfeciious Nepatiis. malignant
and benign 1umors, t00d POISONING. MiSTORIasSMOms. COCCITIOIO
MmyCons, elc

MEDICAL TREATMENT .nludes Lieatirent {olher than st aid) admin.
istered Dy 4 Phys.Lan OF Dy fegistered Profess.onal personnet under the
$1anding 0rders o a phiysician Medidl reatment Joes NOT include tirst-
&d lrediment (0ne ume treatn ent and subsegquent observat.on at m.nor
wratches, Cuts buiny splinters and 50 10N whith GO NOL Ordnanly ve.
Quite Medical Care) even thuugh LIovided Ly @ BNy $Cian Of register 1d
protessional personnel

ESTABLISHMENT A single Dhysicdl luedlion ahefe Dusiness 3 CONAuS L
ed Of where sefvices Of INGUSLHAl OPeralions are Periur Mea {1ur example
a tactofy. Ml store, Notel, festaurant movie theater farm. rangh. bank,
sales otfice. worehouse Of centr3l administrative office) Wnere distinctly
SEPAAE ACHvILiEs 3@ PerlueMed 4l 3 Sigle PNY3.Cal hu 20N such 4 Con
SIUCHION ACLivilies vperdled 11 M INe saMme Ph, s.0dl 100 dl0N as @ lumber
yard. €an aLbvity shall DE 17caled 3y 3 58P s ate esiatsshinent

FOr hims engaged in aclivilies whiih May DY Dy s adlly 1spersed such as
agniculture. CONSTILCLION  11aNSPINISLION  COMMuINCationy, anyg electi,
Gas. and sanitaly SchviCes reur 3 May e Tanlained ot 4 place 10 which
employees repOrl each Jay

Records 106 persanael who Ju Aol 210 ddy 1oy it G auih al 8 single
es1ablishment SuCh 45 traveling salesmien (ool Lidy engieers e1C . shall
be Maniained 3t 1he 10a0on Hiom Ahiin they dare Pa.J o0 the Dase trom
which personnel operale 10 Carfy Vut then A tiv.ties

WORK ENVIRONMENT 15 s e 0F 1D 4ty ab 150 alount exjosspMent
MBI alS IO @33 D1 sl 30T WA 1T b L sl ey it fitiend N The

COUISE O an EPLoyer s Ao WOCI 00 1 LG e s renses




BEXHIBIT E6
ARST REPORT OF INJURY FORM



“‘* . —
1. INSURER NUMBER/
‘ fu LARS Lae. Case WORKERS' COMPENSATION COMMISSION 4 weCREinmR
L OF CONNECTICUT I
2 EMPLOYER RLE NUMOER: S, ARASON FOR REPORT  CHECK ALL TMAT APPLY
EMPLOYER'S FIRST REPORT OF LOSTTIAE — ONE OR MORE DAYS a
1 GMPLOYER'S CONNECTICUT RERISTRATION WUMSER (CRNE OCCUPATIONAL INJURY OR DISEASE RENCALMEALTY CARE a
OCCUPATIONAL DISEASE (Neto tam 41 baiowy  (J
(Plessa type or print in ink) CORRECT PRIOR REPORT a
EMPLOYER INFERMATION EMPLOYEE INFORMATION
L EMPLOYER NAME 12 LASTMAME : ,ummg ML | 13 SOCIAL SECURITY NUMSER:
7. EMPLOYER MAKING ADORESS ANO PHONL maammy ows 14. ADORESS — NUMEER AND STREET:
| & Locamion @ SFEREIT FoM MARNG ADOREST: I o | sTATE >
L NATURE OF SUSDMST: 0 HOME PHONE 17. GATE OF BRTI 1 AGE | L SEX
ws O
raaas O
2 0ccUPATIOR:
18, NAME OF WC INSURER: L. CEPARTMBIT:
22 GATE OF NRE 23, DATE CURRENT DUTIES BERAK
1. POLICY NUMEEE 20, WEEKLY WAGE AT TIAE OF NUURY:
INJURY QR EXPOSURE INFORMATION -
AND TUME OF WJURY: 8. 01D SLUURY OR EXPOSURE d.. IF NO, PLACS AR SLURY OR EXPOS! OCCURRED. NCLUOING TOWN
. wqd|. emsmm T e g
mg Asover » O
QESCRIBE THE EVEN WIHICH RSl I IN TR LURY gR NSTA Y] r:' L OFTAR S 00N AlL PATER HAT 180 OR CONTRIBUTH
TO THE HLIURY OR THE ONSET OF OISEASE) N
P
s
T
A
25 NAME THE OBJECT. SUSSTANCE. OR EXPOSURE WHICH OIRECTLY SROUGHT ABOUT THE BUURY OR DRIASE.
—_————
38 OESCRIBE THE DIUURY OR DISEASE AND INDICATE PANT OF BODY AFPECTED.
31. PHYSICIAN (NAME AND ADORESS): [ RRST AID 33 HOSPITAL (NAME AND ADORESSY:
NOSPITAL
EMERGENCY ROOM
OUT-PATIONT
3. DATEEMPLOYER MOTIRED: | 33, TR . 35 010 BMPLOYE 17, EXTENT OF ACCIDENT/NEALTH AND LIFE
EMRLOYEES - 0 LOSE OME OR - O fese COVERAGE FOR EMPLOYEE:
WORKDAY MORE DAYS WORK? SOXES 32. 38,
L] m Qg w O “ama
3L OATE INCAPACITY BEGAI |0 HAS EMPLOYER If YEX, GIVE CATE | 48.010 IF YEL. GIVEDATE | 4L, FOR GCCUPATIONAL DISEASE
OATE OF DMAGNOSIS AS
Nwes = O e v O QUTROF LASTDPIIRE. | OCTuPATIONALLY REATED
e O
PREPARER INFORMATION
42 PREPARER'S NAME ANO TITLE (TYPE OR PRINT): l SIGNATURE (FORM MUST BE SIGNED) l OATE:

Form WCC- 1S (10-88) SEE REVERSE SIDE FOR WAGE STATEMENT

Form LC~4708-2 CrmeanU.SA.



BEXHBIT E7
RECORD OF SAFETY MEETINGS



SAFETY MEETING RBCORD

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

Given By: Dennis Unites

Topics Discussed:

1. %

= = H.
2. AT /L/ZW - 12.

/f/rc = g

.
3. 13.
4. 14.
5 15-
6. 16.
7. 17.
8. 18.
9 19.
100 20.




APPENDIX F

QUALITY ASSURANCE/QUALITY CONTROL DOCUMENT




QUALITY ASSURANCE PROJECT PLAN
This section presents those elements of project control which are necessary

to ensure quality of the overall preliminary investigation at the NYSEG MGP Sites

and outlines the procedures and quidelines Atlantic will follow to ensure the

reliable collection and hardling 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 es

The field investigation program will consist of the following subtasks:

Topographic and Property Survey
Surface Soil Sampling

Surface Water Sampling

Sediment Sampling

Air Sampling

Each of these subtasks is discussed in detail in Section 2.0 of this Work

Plan.

Field Procedures

Atlantic Environmental Services has developed a muber of technical

procedures which have been applied to site investigations including work

performed at CERCIA sites. A list of relevant Atlantic procedures for the NYSEG

MGP Sites field investigation are as follows.

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



1040NY

1041

1042

1051

1060

Sample Preservation for Solid ard Liquid Matrices
for Work Conducted in New York State

Sample Chain-of-Custody Procedure

Shipping Procedures for Envirommental Field
Samples

Operation and Calibration of the HNMu Systems
Photoionizer Model PI-101

Cleaning Procedure for Sampling Devices Used in
Envirormental 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 various 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)
l1ab Analysis John Flaherty (Wadsworth)
Iab QA Renee Gigliotti (Wadsworth)
Overall Project Coordination Dennis Unites (Atlantic)

The Project Manager, Dennis Unites, P.G., will assume prime responsibility

for technical, financial and scheduling matters. He will be Atlantic's principal

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
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Atlantic's work. Robert Breeding will coordinate the overall project QA/QC
program. Anna Sullivan will oversee all aspects of the field investigation.

Quality Assurance and Quality Control

This section describes the QA/QC requirements for the field activities.

Field Instrument Calibration and Preventative Maintenance

Atlantic procedure 1051 (HNu P1-101/Organic Vapor Meter) describes
calibration and maintenance procedures for HNu P1-101.

A master calibration/maintenance file will be maintained which will include
the following information:

. device/instrument serial and/or I.D. rmumber;

. frequency of calibration;

. date of calibration;

. results of calibration;

. name of person performing the calibration; and

. identification of calibration gas.

QA/QOC Sample Collection and Frequency
Trip Blanks

A trip blank is an aliquot of deionized organic-free water that is sealed
in a sample bottle prior to initiation of field work. Glass vials (40 ml) will
be used for VOA Trip Blanks. These sealed bottles are subsequently placed within
a cooler and accampany field personnel during the sampling activities. For each
day of aqueous sampling, a trip blank will also be sent for analysis. In this
manner, any possible cross-~caontamination occurring among samples during shipment
can be assessed. A trip blank will be taken for each day of aqueous volatile

organics sampling.



Field Blanks

A field blank is an aliquot of deionized, organic free water which has been
used to rinse the field sampling equipment after decontamination. A field blank
will be taken for each media sampled (i.e., for each type of equipment used) at
a frequency of ane 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.

cate les

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 mmber of aqueous samples will be
replicated in order to evaluate the precision of the methods used.

sample Identification System

Each sample will be designated by alphammeric code which will identify the
project site, sample type, sampling location, sample depth, and addition
designation if needed. Replicates will not be specifically identified as such
in the sample number, but will have a different (sequential) number which will
be noted in the sample logbook.

The sample code will use the following format: Lockport-OGLS

. Date of Sampling

. Sample Type: SS (surface soil), SW (surface water), SE (sediment),
A (air)

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

SS -~ Surface Soil
3 -~ Sample Number 3

F-4



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

Sampling Packaging and shipping

Samples should be packaged and shipped according to Atlantic Procedure No.
1042. When sample shipments are to be sent, the receiving laboratory will be
telephoned on that day or the following morning, and notified of the shipment
date, airbill mumber, and mumber and type of samples being shipped. All samples
will be shipped in the afternoon (the end) of each day to ensure that samples
will be shipped within twenty-four (24) hours of sampling. Samples will be
labeled as per 40 CFR 261.4, "Research Samples" or "Envirommental Samples".

gample and Field Activity Documentation

Custody of samples must be maintained and documented at all times. Chain-
of-custody begins with the collection of the samples in the field. Procedures
are detailed in Atlantic Procedure No. 1041.

A bound/weatherproof master sample log shall be maintained by the field
team. The Field Operations leader, or designee, shall record information related
to sampling or field activities. The information will include sample number,
sample time, shipping information, sample location, sample description, sample
method used, weather conditions, field measurements, sampler's name, urusual
events, etc.

A site logbook will be maintained by the Field Operations lLeader 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 Campleteness

Environmental measurements have inherent limitations arising from equipment

problems, procedural deviations, and changes in ambient conditions. Most
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envirommental 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 cbjectives of accuracy, precision,

campleteness, representativeness, and camparability, as referenced in Stanley and

Verner (1983). These characteristics are defined below:

Accuracy - the degree of agreement of a measurement, X, with an

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 mitual 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 depending upon the
"prescribed similar conditions".

Campleteness - a measure of the amount of valid data obtained from
a measurement system campared to the amount that was expected to be
obtained under correct normal conditions.

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.

Camparability - 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: SOOPE

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

Project Manager - First
Field Chemist, Geologist or Engineer - Secaond

SECTION 4.0: SUPPORTING PROCEDURES

Atlantic Procedure No. 1041 le in-of

SECTION 5.0: REQUIRED FORMS
Field Notebook No. 351, published by J.L. Darling Corp., Taccoma,

Washington
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SECTION 6.0: PROCEDURE
6.1 Selection of Sampling Iocations
The selection of sampling locations in and arourd 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
gecphysical 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 location; may be selected in the following areas at the site:
O Areas where chemicals may have been stored, handled or
disposed.

O Areas where motor vehicles hauling chemicals may have
traveled on the site.

O Areas vwhere water may have ponded during storm events.
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6.2 Equipment List

The following is to be considered a minimm listing of required
field equipment for collecting soil samples. Other tools required for
accessing soils beneath paved area, etc. should be included when

necessary.

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

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

o Teflon coated or stainless steel sample spoons.

0 Wooden stakes and spray paint (highly visible)

o Field notebock

O Sample bottle labels

o 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 Locatjon and Collection of Samples
Surface soils, depending upon the contaminants of interest, can be

either individual or camposite samples. Composites represent samples

taken fram a mmber of individual locatians which are equally blended to
form a sample representing a larger area. Certain state agencies are
discouraging the use of camposite samples when locking for arumatic
volatile and halogenated volatile organic campounds because of diluticn
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 I by C.A. Black et al, American Society of
Agronamy, Academic Press, N.Y. 1965 and Section I of EPA-SW 846 Test
Methods for Evaluating Solid Waste. Physical Chemical/Methods are
suggested protocols.

Once the general locaticns 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 spocn 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.

Latex or rubber gloves should be worn to protect the sampling
persan and to avoid cross contamination through handling.

All filled jars must be labelled with the following as a minimum:

O project mumber

o sampling time and date

O sample rmumber

O analysis

O collector's initials

The sample chain-of-custody form is then immediately filled out and
kept with the sample. The sample is then stored in a refrigerated
container until delivery to the analytical lab.

The location, depth of sample, sample type, time of sample, and
other associated data (ie. organic vapor readings, color of the grourd,
odors, texture, etc.) will be documented in the field notebook when the
sample is taken. If sampling is performed under a paved area or in fill,
a description of these unique areas will also be included.
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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 rumbers 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 frum 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 PUREOSE

To insure a standard procedure for collection of surface water
(streams, ponds, lakes, impoundments) and sediments for the identification
of chemical camposition.

2.0 SCOFE
The following procedure describes the logistics, chain-of-events,

collection techniques and documentation requirements for collecting

surface water and sediment samples designated for chemical analysis.

3.0 RESPONSIBILITY

Project Manager - First

Field Supervisor - Second

Field Sampling Technicians - Third

4.0 SUPPORTING PROCEDURES
Atlantic Procedure No. 1060 Decontamination Procedure for Sampling
Devices
Atlantic Procedure No. 1041 Sample Chain-of-Custody Procedure.

5.0 REQUIRED FORMS
Field Notebook No. 351, published by J.L. Darling Corp.,
Tacama, Washington
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6.0 PROCEDURE
6.1 Selection of Sampling Iocations

The selection of sampling locations in and around an project site
will be based on a review of existing site data, the site topography and
surface features, results of preliminary site surveys using portable
geophysical and 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 recomnaissance are the final locations selected. At a
minimm the following should be included as sampling points.

o Upstream and upgradient of the waste site to determine

background levels of pollutants.

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

o In downgradient streams, swales, runoff chamnels or sewers
draining the site to determine limits of surficial deposition.

6.2 Equipment List

The following lists are examples of equipment to be used for
sampling. Site specific checklists of equipment should be designed based
on the characteristics of each sample and location.
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6.2.1 Surface Water Sampling

6.2.2

o

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

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 v
glass samplers (if required)

Remote samplers

Field Notebook

Sample bottle labels

Chain-of-custody forms

Sediment Sampling

Boots, latex gloves, chemical resistant gloves, appropriate
level of protection.
Dedicated stainless steel spoons (tablespoon size)
Dedicated teflon spoons (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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o Field Notebook

0 Sample bottle labels

o Chain-of-custody forms
6.3 Order of Samples

If both stream sediment and water samples are to be collected
cancurrently, the water samples should be taken first in order to avoid
introducing pollutants in the water colum from sediment collection
activities.

In flowing streams or runoff chamnels samples should be collected
fram the furthest downstream point first. The remaining samples will be
taken progressing upstream.

6.4 Sample Collection

6.4.1 Surface Water Samples
Surface water samples are collected in a mamner to be

representative of the water column from which the samples are taken. A
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 domning of boots or
waders and wearing latex inner gloves and chemical resistant ocuter

gloves. All samples in flowing water bodies will be taken facing

upstream. Samples taken from small lakes or pands 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 accamplished by the use of
a remote sampler, e.g. a sample bottle held on along pole with a gimballed
yoke.
For pre-preserved sample containers the following procedure will be
followed:
o Prior to collecting any water samples place a waterproof sample
label on each container which specifies the following:
Sample rmumber
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.
o0 Open the jar with the mouth facing upstream; f£ill it and; close
it while submerged.
o Take the filled jar and use it to fill 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
cantainers having preservative avoiding any overflow since this
will dilute the preservative.
Repeat steps 1 and 2 with the same container and fill the
remaining sample containers. The last comtainer filled, will
be the original container 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 f£ill in the chain-of-custody 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

- persannel performing the task

- visual or sensory description of the sample

(color, odor, turbidity, etc.)
- weather conditions during sampling
- nunoff canditions

- other pertinent cbservations
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o Place a wooden stake at the edge of the stream or near the
sample point with sample mumber on it. The stake may be
located by survey for inclusion on a site map.

Note:

o It is understood that all sample containers and collection devices
will be cleaned prior to field use following the appropriate
cleaning procedures depending on the type of analysis to be performed.

o If sampling devices are to be dedicated to a particular sample
location, they will be placed in a plastic bag after its use and
marked or tagged "DEDICATED TO PROJECT NO. ___ SAMPLE LOCATION NO.

6.4.2 Sediment Samples
Stream sediment samples are collected in a manner to be

representative of deposits of sediment carried off of a site. Again the
use of protective boots, and gloves will be necessary. All priority
pollutant and organic analysis of sediments can be performed on a 1 liter
sample. 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 mmber

Initials of the collector
Fill in the information with a waterproof ink pen prior to
collecting the sample.
Use either a pre-cleaned dedicated stainless steel spoon or
teflon coated spoon, that will fit inside the sample jar, to
collect a sample.
All samples should be taken within the top 3 inches of the
stream bed. Remove any vegetation debris (leaves, roots, bark)
alang with any large stones fram the sample so that only the
finer soil material is collected.
Fill out the chain-of-custody form and place the sediment
sample into the shipping container. Cool as required.
Detail in the field notebock the following:

- sample identification mmber
= location of the sample (sketch of the sample point)
- time and date sample was taken

- persannel performing the task



Procedure No. 1022
Revision No.
Date __ July 1, 1986
Page 10 of 11

- visual or sensory description of the sample
- brief sediment descriptions (color, texture, appearance)
- weather corditions during sampling
- runoff or flow canditions
- other pertinent cbservations
o Place a wooden stake at the edge of the stream or near the
sample point with the sample mmber on it. This stake will be
located by survey for inclusing on a site map.
6.4.3 General Site Rules
Surface water and sediment samples, deperding 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.
o The sample must be representative of the water body or
sediments deposited in an area.
o Avoidance of cross contamination between sampling points
can be accamplished by the use of dedicated sampling devices.
o0 Care must be taken to not disturb the sample location
conditions or chemistry, e.g. facing upstream in a river,
collecting sediments from areas not stepped on by the
collectors.
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o In lakes or ponds, samples of the water column, at a minimum,
will be a composite of surface, mid-depth and bottom (1 foot
above floor) samples. Sediments need only be sampled by grab
method.

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

O Proper field documentation and chain-of-custody procedures must
be followed.
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SECTTION 1.0: PURPOSE

To insure a standard procedure for preservation of solid and liquid
samples collected at a site for hazardous waste determination.

SECTION 2.0: SCOPE

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

Services Protocol (ASP) published in 1989.

SECTION 3.0: RESPONSIBILITY
Project Manager - First
Field Operations Manager - Second

Field staff - Third

SECTION 4.0: SUPPORTING PROCEDURES

Atlantic Procedure No. 1020 Field Procedures for Collection of Surface
Soil Samples

Atlantic Procedure No. 1021 Field Procedures for Collection of Subsurface

Soils
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Atlantic Procedure No. 1022 Field Procedures for Collection of Surface

Water ard i es for W. ination
Atlantic Procedure No. 1023 Field Procedures for Collection of Groundwater
Sanmples for Hazardous Waste Determination

Atlantic Procedure No. 1042 pping Procedure for Envirormental Field
Samples

SECTION 5.0: REQUIRED FORMS

1. Field Notebook No. 351. Published by the J.L. Darling Corp., Tacoma,
Washington

2. Master Sample Log

SECTION 6.0: PROCFDURE

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 requiring target campound list (TCL),
the procedures in Table 6-1 will be followed.



2.

Procedure No. 1040-NY

Revision No.
Date Feb 28, 1990
Page 4 of 16

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 chloride or acetone be used as a
cleaning agent in any glassware or field equipment used on a
site investigation. Methylene chloride and acetone are listed
wastes and if used, cleaning may cause errors in evaluating
field data.

. 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 campletely. 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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When samples are preserved in the field, the type of
preservation will be listed on the label along with all other
appropriate label information. Also the details of each sample
will be logged in the Master Sample lLog, 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 same 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 Resources Research Institute,
Report No. 125, 1980. Also latex or chemical resistant gloves
should be worn during all field preservations. Proper
ventilation is necessary when performing preservations in
enclosed areas.

6.2 Sample Preservation and Holding Time Requirements

Table 6-1 provides a schedule for sampling, preservation, and
holding times for samples being analyzed for convention parameters and
target campound list (TCL) parameters.

The laboratory shall adhere to the preservation procedures and
holding times listed in Table 6~1 below unless specifically directed
otherwise by the Bureau of Technical Services and Research. All holding
times are from Verified Time of Sample Receipt (VISR) at the laboratory.

The laboratory shall provide all necessary preservatives to
properly stabilize the samples. The laboratory must adhere to all
analytical holding times. Failure to do so will result in the imposition

of any contract specified penalties.
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MAX I MUM
PARAMETER NAME CONTAINER(1) PRESERVATIVE(2),(3)  HOLDING TIME(4)
AQUEOUS SAMPLES
Bacteriological Tests:
Total Coliform Sterilized P,G Cool, 4°C, 0.008% 6 hours
Na_ S0, (s)
Fecal Coliform Sterilized P,G  Cool, 4°C, 0.008% 6 hours
N8 $,0; (5)
Fecal Streptococci Sterilized P,G Cool, 4 C, 0.008% 6 hours
Na S.q (5)
Inorganic and Conventionals Tests:
Acidity P,G cool, 4°C 12 days
Alkalinity P.G coot, 4°C 12 days
Ammonia PG Cool, °c 26 days
H SQq to pH<2
800~ P.G Cool, &€ 24 hours
800, , P,G cool, 4'¢C 24 hours
Bromide P,G Cool, 4°¢C 26 days
C800¢ P,G coot, 4°C 24 hours
coo P.G cool, 4°¢C 26 days
HySQq to pH<2
Chloride PG cool, 4°C 26 days
Color P,G cool, 4°C 24 hours
Cyanide, Total PG coot, &¢ 12 days

NaON to pH>12

..........................................................................................
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TABLE 6-1 (CONTINUED)

REQUIRED CONTAINERS, PRESERVATIVES, AND

HOLDING TIMES
MAX T MUM
PARAMETER NAME CONTAINER(1) PRESERVATIVE(2),(3) HOLDING TIME(4)
AQUEQUS SAMPLES (continued)
Cyanide, Amenable PG Cool, Sc 12 days(6)
to Chlorination NaOH to pH>12,
0.6 g ascorbic acid(5)
Fluoride P only Cool, c 26 days
Hardness P,G NNQ, to pH<2 6 months
Kjeldshl Nitrogen P.G coot, ¢ 26 days
M‘so4 to pH<2
Organic Nitrogen P.G Cool, fc 26 days
u‘sq‘ to pH<2
Metals(7), except Chromium+é P,G uuo‘ to pH<2 6 months
and Mercury
Chromium+6 P,G Cool, Qe 24 hours
Mercury P,G HNQy to pH<2 26 days
Nitrate + Nitrite P,G Cool, &7¢C 26 days
nl_soqto pH<2
Nitrate P,G Cool, S 26 hours
Nitrite P,G cool, 4°C 24 hours
0il and Grease G only coot, &°¢C 26 days
H‘SO* to pH<2
Total Organic Carbon P,G coot, 4°C 26 days
ulsg‘ to pH<2
Orthophosphate P,G Coot, 6'(: 24 hours
Total Phenols G onty Cool, 4°C 26 days

n‘soq to pH<2

........................................................................................
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TABLE 6-1 (CONTINUED)
RBQUIRED CONTAINERS, PRESERVATIVES, AND
HOLDING TIMES
. T PP ml”
PARAMETER NAME CONTAINER(1) PRESERVATIVE(2),(3)  HOLDING TIME(4)
AQUEOUS SAMPLES (continued)
Phosphorous, Total P.G Cool, &°C 26 days
n‘so4 to pH<2
Residue, Total P,G coot, 4°C S days
Residue, Filterable P,G Coot, 4°C 24 hours
Residue, Non-Filtersble P.G coot, &¢C S days
Residue, Settleable .G cool, &°C 24 hours
Residue, Volatile P.G coot, &'C 5 days
silca P only cool, &°¢C 26 days
Specific Conductance P,G Cool, Lc 26 days
Sul fate P,G cool, 4°C 26 days
Sul fide ?,6 Cool, &°C, add zinc 5 days
acetate plus NaOH to pH>9
surfactants (MBAS) PG Cool, e 264 hours
Turbidity PG cool, 4°C 24 hours
Organic Tests(8):
Purgeable Halocarbons G, teflon lined Cool, 4°C 7 days
: septa
Purgeable Aromatics G, teflon lined Cool, fc 7 days
septa

acrolein and Acrylonitrile G, teflon Lined Cool, &'C, 0.008X Na S0 (s) 7 days
septa adjust to pH 4-5(9)

....................
......................................................................
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REQUIRED CONTAINERS, PRESERVATIVES, AND

HOLDING TIMES

..........................................................................................

CONTAINER(1)

PRESERVATIVE(2),(3)
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MAX 1 MUM

HOLOING TIME(4)

..........................................................................................

AQUEQUS SAMPLES (continued)

Phenolics(10)

Benzidines(10,11)

Phthalate esters(10)

Nitrosamines(10,14)

PCBs(10)

Nitroaromatics and
Isophorone(10)

teflon Lined
septa

teflon lined
septa

teflon Lined
septa

teflon lined
septa

teflon tined
septa

teflon lined
septa

Cool, & C, 0.008% Na 5,0, 5 days after

cool, 4°¢C
0.008% Na 5,0, (5)

cool, &¢

cool, &°¢C
0.008% ua‘s,o‘zsa
Store in dark

Cool, 4 C

Cool, 4 ¢C
0.008% uq‘s,o,;:)
Store in dark

VTSR until

extraction;

40 days for
analysis(12)

)

S days after
VISR until
extraction(12)

S days after
VTSR until
extraction;
40 days for

analysis(12)

5 days after
VTSR until
extraction;
40 days for

analysis(12)

S days after
VISR until
extraction;
40 days for

analysis(12)

5 days after
VISR until
extraction;
40 days for

analysis(12)

..........................................................................................
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HOLDING TIMES
MAX 1 MUM
PARAMETER NAME CONTAINER(1) PRESERVATIVE(2),(3) HOLDING TIME(4)
AQUEOUS SAMPLES (continued)
Polynuclear Aromatic G, teflon lined Cool, Sc S days after
Hydrocarbons(10) septa 0.008% ua;stq, s VTSR until
Store in dark extraction;
40 days for
analysis(12)
Haloethers(10) G, teflon lined Cool, &°C 5 days after
septa 0.008% "‘;sz°s (s VTSR until
extraction;
40 days for
analysis(12)
Chlorinated Hydrocarbons(10) G, teflon lined Cool, fe S days after
septa 0.008% anszq’ (s VISR untitl
extraction;
40 days for
analysis(12)
Chlorinated Dioxins and
Furans(10) G, teflon Lined Cool, °c 5 days after
septa 0.008% "'zs:°s ) VTSR unF\l
extraction;
40 days for
analysis(12)
Pesticides(10) G, teflon lined Cool, 4°C S days after
septa Adjust pH to 5-9(14) VTSR until
extraction;
40 days for
analysis(12)
Radiological Tests:
Alpha, beta and Redium P.G HNQ, to pH<2 6 months

SOIL/SEDIMENT/SOLID SAMPLES

The same containers and holding times as listed for aqueous samples are to be used
for soil/sediment/solid samples. Preservation for all analyses is limited
to cooling to 4 C.

......................................................... PO T L L L EE T L LA A S il
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Footnotes for Table 6-1
Polyethylene (P) or Glass (G).

Sample preservation should be performed immediately upon
collection. For camposite chemical samples each aliquot should be
preserved at the time of collection. When use of an automated
sampler makes it impossible to preserve each aliquot, then chemical
samples may be preserved by maintaining at 4°C until compositing

and sample splitting is campleted.

When any samples is to be shipped by common carrier or sent through
the United States Mails, it must comply with the Department of
Transportation Hazardous Materials Requlations (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 'i‘ransportation has determined
that the Hazardous Materials Regulations do not apply to the
following materials: Hydrochloric Acid (HCL) in water solutions at
concentrations of 0.04% by weight or less (pH about 1.96 or

greater) ; Nitric Acid (HNO;) in water solutions at concentrations
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of 0.15% by weight or less (pH about 1.62 or greater) ; Sulfuric
Acid (H,S04) in water solutions at concentrations of 0.35% by
weight or less (pH about 1.15 or greater); and Sodium Hydroxide
(NaOH) in water solutions at concentrations of 0.080% by weight or

less (pH about 12.30 or less).

Samples should be analyzed as soon as possible after collection.
The times listed are the maximm times that samples may be held
before analysis and still be considered valid. Samples may be held
for longer periods only if the monitoring laboratory has data on
file to show that specific types of samples under study are stable
for the longer time, and has received written permission prior to
analysis form the Regional Administrator under 40 CFR Part 136.3(e)
AND from the Bureau of Technical Services and Research. Same
samples may not be stable for the maximm time period given in the
table. A monitoring laboratory is cbligated to hold the sample for
a shorter time if knowledge exists to show that this is necessary
to maintain sample stability.

Should only be used in the presence of residual chlorine.
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Maximm holding time is 24 hours when sulfide is present.
Optionally all samples may be tested with lead acetate paper before
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 cbtained. The sample

is filtered and then NaOH is added to pH 12.

Samples should be filtered immediately onsite before adding

preservative for dissolved metals.

Guidance applies to samples to be analyzed by GC, IC or GC/MS for

specific campourds.

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 maximum holding
times should be observed for optimum safequard of sample
integrity. When the analytes of concern fall within two or more

chemical categories, the sample may be preserved by cooling to
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4°C, 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
ard 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 cantract 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

sampling.
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The pH adjustment may be preformed upon receipt in the laboratory
and may be amitted if the samples are extracted with 72 hours of
collection. For the analysis of aldrin, add 0.008% sodium
thiosul fate.
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SECTION 1.0: PURPOSE

To provide the project manager with a record of the custody of any
ernviromental 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.

2.0: SQO
This procedure details how a sample is traced through the
Chain-of-Custody~Form.

SECTION 3.0: RESPONSIBILITY
Project Manager - First
Field Supervisor - Second
Field Technician - Third

SECTION 4.0: SUPPORTING PROCEDURES

None
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SECTION 5.0: REQUIRED FORMS
Atlantic chain-of-Custody Form No. 1041

SECTTION 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 mumber of samples are to
collected or where various laboratories will be receiving the samples, a
Chain-of-Custody Form is to accampany each group of samples (see attached
form). This form presents general sample information in tabular form
listing sample mmber, date and time of sampling, whether the sample was a
camposite or grab ard 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 ane 500 ml vial
preserved with nitric acid, the mmber 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/PRSV.-HNO; and the box beneath listing cne.
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The bottam of the form is the chain-of-custody with dates and times
of transfer indicated with the appropriate signatures. The sample
collector is always the first simﬁme while the analytical laboratory is
the final. Theoretically all individuals handling the samples between
collection and laboratory should sign the form. However if a cammon
carrier (ie. Federal Express, Purolator) are used for shipping only one
signature is required.

This form can be used as a legal document to guarantee samples were
not mishandled and that they were delivered to the laboratory within the
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
analytical laboratories are acceptable documentation.

Since these forms are basically sample transmittal documents a copy
of the form should remain with the sampling perscnnel. Upon campletion of
the analysis the laboratory will provide a camplete set of all
Chain-of-Custody forms for inclusion with analytical reports.
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Distribution Original accompanies shipment, ccpy to coordinator held files

t uRM i, il
ENVIRONMENTAL SERVICES. INC. CHAlN OF CUSTODY FORM
PROJECT NO.: PROJECT NAME: /
SAMPLERS (SIGNATURE): "6‘,’,'
CON- A° N\ A° A° A° A°
TAINERS & & q‘? & & &
SAMPLE NO.* DATE TIME coMP | GRAB Q Q Q Q Q Q REMARKS
—
*SOURCE Test Pit Soil...ATP) Boring Hole Soil...(BH) Surface $0il...($S) Waste...(W)
CODES: Ground Water...(GW) Surface Water...(SW) Sediment...(SD) Waste Water...(WW)
RELINQUISHED BY (SIGNATURE;: DATE/TIME: | RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: | RECEIVED BY {SIGNATURE):
RELINQUISHED BY (SIGNATURE): DATE/TIME: |RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: [RECEIVED BY (SIGNATURE):
RELINQUISHED BY (SIGNATUREY: DATE/TIME: |RECEIVED FOR LABORATORY BY DATE/TIME: | REMARKS:
] (SIGNATURE): I
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SECTION 1.0: FPURPOSE

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

SECTION 2.0: SOOPE
The following procedure is established to avoid mishandling, delays

and mislabeling of samples normally collected and shipped froam a field
site to a designated analytical laboratory.

SECTION 3.0: RESPONSIBILITY
Project Manager - First
Field Supervisor - Second
Field Technicians - Third

SECTION 4.0: SUPPORTING PROCEDURES

Atlantic Procedure No. 1040 Sample Preservation for Solid and Liquid
Matrices
Atlantic Procedure No. 1041 Sample Cnai.n—OfM Procedure

- SECTION 5.0: REQUIRED FORMS
Receipt of Airweigh Bill or Weighbill Forms
Chain-of-Custody Form Standard Form No. 1041
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SECTION 6.0: PROCEDURE
6.1 Prior to mobilization to a field site, the field operations

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

6.2

6.3

6.4

Upon selection of a shipper the following information will

be gathered before any samples are shipped. This can be done
over the phone or by correspondence.

1.

Location of the shipping depot or local pickup office in
case samples are to be delivered directly to the depot by
the field team.

Name and phone mumber of a cantact at the shipper.

Rates of shipping per package size and weight

Special instructions as to container sizes and weights.

A set of weighbills for the field team.

A copy of the shipper's brochure which will provide
i:izlfornation on the format for the various types of weigh
bills.

Times for calling in a pickup fram the jcb site and normal
pickup times.

The Atlantic field manager will give the shipper a street
address where samples can be picked up by the courier near the

job site.

Once all samples have been collected, preserved and

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 growd transportation,
will be shipped by air express for overnight delivery. This is

the standard method since samples collected for Method 625

organics have only a 72-hour holding time between collection

ard 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.

3.

4.

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 sealing.

The Atlantic field supervisor or his designee will insure
that all weighbills have been filled-in properly for air
express. If the contract laboratory is within ground
transportation distance for overnight delivery, then the
weighbills should reflect guaranteed overnight delivery.
A copy of all weighbills must be kept by the field
supervisor and the weighbill mmber associated with each
group of samples logged into the Master Sample Iog. The
name of courier must be written in this log also in case
there is a problem in tracing samples.

If possible, to save shipping fees, the sample shipping
containers can be strapped together.
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5. An estimated time of delivery for the samples will be

logged in the Master Sample Log, (e.g., ETA 12 noon

3/14/83).

6.7 Once the samples have been shipped, the field supervisor will

call the analytical laboratory and provide a listing of samples

to be delivered, the shipping campany's name, and the weighbill

mmbers. As soon as the samples are delivered, the contract

laboratory will inform Atlantic of their arrival and report,

any damage associated with the samples or whether any sample
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SECTION 1.0: PURPOSE
To insure a standard procedure for the calibration and operation of
the HNu Systems Photoionizer Model PI-101.

ON 2.0: SOOPE

The following procedure details those steps necessary for the
collectiaon 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.

3.0: RES
Project Manager -
Field Operations Manager - Second
Field staff - Third

.02 PROCEDURES
None
SECTION 5.0: REQUIRED FORMS

Field Notebook No. 351, published by J.L. Darling Corp., Taccoma,
wWashington (or equivalent), or a conventional paper, bound laboratory
notebook (Nalge 6301 or equivalent).
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6.1 GCeneral Description

The HNu Photoionizer is a survey tool for determining general
levels of organic vapors in air. The instrument is camprised of a readout
module which contains all controls and the battery power supply and a
photoionizer probe which contains the photo-cell. The readout module also
contains terminals for conmection to a recorder. This module is carried
by a strap held across the shoulder while the probe is held by hand.

6.2 Ipstrument Startup

First comnect the probe unit to the readout module by attaching and
turning the connector terminal. Note this fitting is "keyed" and must be
attached in anly ane orientation.

Second turn the main switch to battery. The needle should deflect
to the upper end of the green scale. If it doesn't deflect into the green
area or is at the low end of the scale, the instrument needs to be
charged. A battery charger is located in the instrument cover and it
plugs into the side of the readout module. For a full day's operation the

battery should be charged overnight.
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Third twrn on the main switch to any range (ie. 0-2,000 ppm, 0-200
ppm or 0-20 ppm) . Look into the probe through the sample tube and cbserve
the violet light of the photo cell. If the light is not an, check the
following:

1. Make sure the probe is attached properly to the readout

module.

2. An etch mark should be scribed an the probe where it can be
unscrewed to replace the photo cell. This mark shows the
exact position that the top of the prube takes so that the
air inlet ports are lined up. If not lined up,unscrew the
probe and assemble it properly.

3. Check the photo cell lamp ard replace it if necessary.

Once the battery and photo cell are operating, perform a

calibration.
6.3 Calibration

The PI 101 Analyzer is designed for trace gas analysis in ambient
air and is calibrated at HNu with certified standards of benzene, vinyl
chloride and isabutylene.

Same general points to consider when calibrating the PI 101 are
that the analyzer is designed for operation at ambient conditions and
therefore the gas standards used for calibration should be delivered to
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the analyzer at ambient temperatures and pressure and at the proper flow
rates. The FI 10l is a non-destructive analyzer; calibrations using toxic
or hazardous gases must be done in a well ventilated area.
The frequency of calibration should be twice daily as a minimum.

The instrument should be calibrated at the beginning of the day (or when
theinstnmnntisfixsttmaedon)arﬂatﬂmaﬂofthaday(cr&henuse
of the instrument is campleted). If the instrument is tiirmed off during
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 iscbutylene (prepared
by HNu).

Step 1. Zero set - Turn the function switch to STANDBY. In this
position the is OFF ard no signal is generated. Set the
zero point with the ZERD set control. The zero can also be set

with the function switch on
"Hydrocarbon-free" air. In this case "negative" readings are
possible if the analyzer measures a cleaner sample when in
service.

Step 2. 0-20 or 0-200 range - For calibrating the 0-20 or 0-200
range only one gas standard is required. Twrn the function
switch to the range position and note the meter
Adjust the SPAN control setting as required to read the ppm
concentration of the standard. Recheck the zero setting (Step
l). If readjustment is needed, repeat Step 2. This gives a
two~point calibration: Zzero and the gas standard point.

8

j%



6.4 Documentation
In the field notebook, or in the bound laboratory notebook, at the

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

following:

1.

Site name

Instrument model and serial mmber S/N

Types of calibration gases

Note the size of the photo cell lamp used in the particular
probe. This is useful to know which crganic campounds the HNu
is sensitive toward.

mﬂmfieldmmmok,ormﬂnbandlabuamrymtebmk, at the
start of each calibration, record the following:

1.
2.
3.
4.

5.

6.

Date

Time

Name of person performing the calibration

Span setting before begimning calibration

That the instrument was zerced, and whether the instrument was
an standby or if "hydrocarbon-free! air was used.

The new span setting, ifmcessary,tocalibratei:smm
reading

Repeat Step 5 if span was adjusted during Step 6

Note that the second calibration reading was correct
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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 NYSEG Codes
CGAC-SW1 ACCUSSS001G
CGAC-SwW2 ACCISS9002G
CGAC-SW3 ACCDSS9003G
CGAC-SE1 ACTUSF9001G
CGAC-SE2 ACTISF9002G
CGAC-SE3 ACTDSF9003G
CGAC-SS1 ACEISF9001L
CGAC-SS2 ACEISF9002L
CGAC-SS3 ACEISF9003L
CGAC-SS4 ACEISF9004L
CGAC-SS5 ACEISF9005L
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ANALYTICAL RESULTS - AUBURN/CLARK STREET
NOVEMBER 27 AND 28, 1990
SURFACE WATER SEDIMENT SURFACE SOlL
CGAC-~ | CGAC~ | CGAC~- | FIELD TRIP | CGAC~ | CGAC~ | CGAC- | FIELD | CGAC- | CGAC- | CGAC- | CGAC—- | CGAC- | FIELD

SW1 Sw2 sSw3 BLANK SE1 SE2 SE3 | BLANK 8§S1 8§82 883 854 8S5 | BLANK
VOLATILE ORGANICS (CASNQ.) - i} il it g R sEE P b e b R L
Acetone (67-84-1) <50 <50 <50 — <50 <82 - <98 <78 <6800 | <7600 —
Benzene (71-43-2) <5 <5 <5 - <5 <11 <8.2 -_— <9.8 <7.8 <680 <760 —
Bromodichloromethane (75-27~4) <5 <5 <5 - <5 <11 <8.2 _ <9.6 <7.8 <680 <760 —
Bromoform (75-25-2) <5 <5 <5 — <5 <11 <8.2 -— <8.6 <78 <680 <760 —_
Bromomethane (74-95--3) <10 <10 <10 -— <10 <22 <16 - <19 <15 <15| <1400 | <1500 -
2-Butanone (78-93-3) <50 <50 <50 — <50 <110 | <8700 <82 — <06 <78 <78 | <6800 | <7600 —_
Carbon disulfide (76—15-0) <5 <5 <5 - <5 <11 <870 <8.2 - <0.6 <7.8 <78 <680 <760 -
Carbon tetrachloride (56-23-5) <5 <5 <5 — <5 <11 <870 <8.2 -— <9.6 <7.8 <7.8 <680 <760 -—
Chlorobenzene (108-90-7) <5 <5 <5 — <5 <11 <870 <8.2 — <0.8 <7.8 <7.8 <680 <760 —_
Chloroethane (75-00~3) <10 <10 <10 —_ <10 <22 | <1700 <16 - <19 <15 <15 <1400 | <1500 —
Chiloroform (67-66-3) <5 <5 <5 — <5 <11 <870 <8.2 — <9.6 <7.8 <78 <680 <760 —
Chloromethane {74-87-3) <10 <10 <10 — <10 <22 | <1700 <16 — <19 <15 <15| <1400 | <1500 —_
Dibromochioromethane (124-48-1) <5 <5 <5 — <5 <11 <870 <8.2 - <9.6 <7.8 <7.8 <680 <760 —_
1,1-Dichloroethane (75-34-3) <5 <5 <5 — <5 <11 <870 <8.2 - <9.6 <7.8 <78 <680 <760 -
1,2-Dichloroethane (107-06-2) <5 <5 <5 —_— <5 <11 <870 <8.2 -— <0.8 <7.8 <78 <680 <760 —_
1,1-Dichloroethene (75-35-4) <5 <5 <5 - <5 <i1 <870 <8.2 — <9.6 <7.8 <7.8 <680 <760 —
1,2-Dichloroethene (Total) (540-58-0) <5 <5 <5 — <5 <11 <870 <8.2 - <0.6 <78 <7.8 <880 <780 —
1,2-Dichloropropane (78-87-5) <5 <5 <5 - <5 <11 <870 <8.2 — <9.6 <7.8 <78 <680 <760 —
cis-1,3-Dichloropropene <5 <5 <5 -_ <5 <11 <870 <8.2 -— <9.6 <7.8 <7.8 <680 <760 —_
trans-1,3-Dichloropropene <5 <5 <5 - <5 <11 <870 <8.2 - <0.6 <7.8 <7.8 <680 <760 —
Ethylbenzene (100-41-4) <5 <5 <5 -— <5 <11 ) <8.2 -— <8.6 <7.8 <7.8 <680 <760 —
2-Hexanone (581-78-6) <50 <50 <50 — <50 <110 | <8700 <82 - <08 <78 <78 | <6800 | <7600 -
Methytene chloride (75-09-2) <10 <10 <10 — <10 <22 | <1700 <16 —_— <19 <15 <15| <1400 | <1500 —
4-Methyl-2-pentanone (108-10-1) <50 <50 <50 — <50 <110 | <8700 <82 -— <98 <78 <78 ] <8800 | <7600 -_
Styrene (100-42-5) <5 <5 <5 — <5 <11 <870 <8.2 —_ <9.6 <7.8 <78 <680 <760 -
1,1,2,2-Tetrachloroethane (79-34-5) <5 <5 <5 — <5 <11 <870 <8.2 - <9.8 <7.8 <7.8 <680 <760 —
Tetrachloroethene <5 <5 <5 — <5 <1 <870 <8.2 — <9.6 <7.8 <78 <680 <760 —
Toluene (108-88-3) <5 <5 <5 -_ <5 <11 <870 <8.2 - <9.6 <7.8 <7.8 570 700J -—
1,1,1-Trichloroethane (71-55-6) <5 <5 <5 -— <5 <1 <870 <8.2 — <9.6 <7.8 <7.8 <680 <760 -
1,1,2-Trichloroethane (78—00-5) <5 <5 <5 — <5 <t <870 <8.2 -_ <96 <78 <78 <680 <760 —
Trichloroethene (78-01-6) <5 <5 <5 — <5 <11 <870 <8.2 — <9.6 <78 <78 <680 <760 —
Vinyl acetate {108-05-4) <50 <50 <50 -— <50 <110 | <8700 <82 - <98 <78 <78 | <6800 | <7600 -—
Vinyl chloride (75-01-4) <10 <10 <10 — <10 <22 | <1700 <18 -— <19 <15 <15| <1400 ] <1500 —
Total xylenes (1330-20-7) <5 <5 D
SEMI-VOLATILE ORGANKCS i
Acenaphthene (83-32-9) <10 <10 <10 <10 -— | <180J | <4600 <880 <10 | <1000 <1400 <820 <10
Acenaphthylene <10 <10 <10 <10 - | <1200 | <4600 <880 <10 | <1000 <1400 <820 <10
Anthracene (120-12-7) <10 <10 <10 <10 —_ <10 | <1000 f <1400 300J <10
Benzo(a)anthracene <10 <10 <10 <10 — <10 | <1000 §: <1400 <10
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ANALYTICAL RESULTS - AUBURN/CLARK STREET
NOVEMBER 27 AND 28, 1990

SURFACE WATER SEDIMENT SURFACE SOIL
CGAC- | CGAC- | CGAC~ | FIELD TRIP | CGAC- | CGAC- | CGAC- | FIELD | CGAC- CGAC- | CGAC~ | CGAC- | FIELD

SW1 SW2 SW3 | BLANK BLANK BLANK
Benzo(b)fluoranthene (205-98-2) <10 <10 <10 <10 <10
Benzo(k)fluoranthene (207-08-9) <10 <10 <10 <10 3 B3 i ) <10
Benzo(ghi)perylene <10 <10 <10 <10 -] <1200 | <4800 <880 <10| <1000 ]| <4100 | <4100 | <1400 <820 <10
Benzo{a)pyrene (50-32-8) <10 <10 <10 <10 — 20 .. 8404 <10 250, 1800 <10
Benzyl aicohol (100~-51~8) <10 <10 <10 <10 - | <1200 | <4600 <880 <10 <1000| <4100 <4100 <1400 <820 <10
Bis(2-chloroethoxy)methane <10 <10 <10 <10 — | <1200| <4600 <880 <10] <1000 | <4100 <4100 | <1400 <820 <10
Bis(2-chloroethyl)ether (111-44-4) <10 <10 <10 <10 — | <1200 | <4600 <880 <10| <1000| <4100 | <4100 | <1400 <820 <10
Bis{2-chloroisopropyl)ether <10 <10 <10 <10 — | <1200 ] <4600 <880 <10 | <1000 ] <4100 | <4100 | <1400 <820 <10
Bis(2—ethylhexyl)phthalate (117-81-7) <10 <10 <10 <10 —_ 7900 | 2100J. ) 20041 - 2J] <1000| <4100 | <4100 | <1400 2304 <10
4-Bromophenyl phenyl ether <10 <10 <10 <10 — | <1200 | <4600 <880 <10] <1000 <4100 | <4100 | <1400 <820 <10
Butyl benzyl phthalate (85-88-7) <10 <10 <10 <10 — | <1200 | <4600 <880 <10 | <1000 <4100 <4100 | <1400 <820 <10
4-Chloroaniline (106-47-8) <10 <10 <10 <10 -] <1200 | <4800 <880 <10 | <1000 | <4100 <4100 | <1400 <820 <10
2-Chioronaphthalene (91-58-7) <10 <10 <10 <10 — | <1200| <4600 <880 <10} <1000 | <4100} <4100 | <1400 <820 <10
4-Chlorophenyl phenyl ether <10 <10 <10 <10 — | <1200 | <4600 <880 <10 <10
Chrysene (218-01-9) <10 <10 <10 <10 <10 <10
Dibenzo(a h)anthracene (53-70-3) <10 <10 <10 <10 <10 <10
Dibenzofuran <10 <10 <10 <10 — 2716001 <4600 <880 <10 1500, _ <10
Di-n-butyl phthalate (84-74-2) <10 <10 <10 <10 — | <1200 | <4600 <880 <10| <1000]| <4100| <4100} <1400 <820 <10
1,2-Dichlorobenzene (95-50~1) <10 <10 <10 <10 — | <1200 | <4600 <880 <10| <1000| <4100 | <4100 | <1400 <820 <10
1,3-Dichlorobenzene (541-73-1) <10 <10 <10 <10 — | <1200 | <4600 <880 <10| <1000| <4100| <4100 | <1400 <820 <10
1,4-Dichlorobenzene (106-46~7) <10 <10 <10 <10 — 1 <1200} <4800 <880 <10| <1000 | <4100 | <4100 <1400 <820 <10
3,3'~-Dichlorobenzidine (91-94-1) <50 <50 <50 <50 -— | <5800 | <23000| <4400 <50 { <5200 | <21000 | <21000 | <7100 <4100 <50
Diethyi phthalate (84-86-2) <10 <10 <10 <10 — | <1200 | <4600 <880 <10| <1000| <4100 | <4100 | <1400 <820 <10
Dimethyl phthalate (131-11-3) <10 <10 <10 <10 — | <1200 | <4600 <880 <10 | <1000 | <4100 <4100 | <1400 <820 <10
2,4-Dinitrotoluene <10 <10 <10 <10 -— | <1200 | <4600 <880 <10| <1000| <4100 | <4100 | <1400 <820 <10
2,6-Dinitrotoluene (606-20-2) <10 <10 <10 <10 — | <1200} <4600 <880 <10] <1000 | <4100 <4100 | <1400 <820 <10
Di-n-octyl phthalate (117-84-0) <10 <10 <10 <10 ~— | <1200 | <4600 <880 <10 | <1000
Fluoranthene (208-44-0) <10 <10 <10 <10 0 <10 | 630):
Fluorene (88-73-7) <10 <10 <10 <10 i 7904 T A7 <10 | <1000 | 2600
Hexachlorobenzene (118-74-1) <10 <10 <10 <10 — | <1200 | <4800 <880 <10| <1000| <4100 | <4100 | <1400 <820 <10
Hexachlorobutadiene (87-88-3) <10 <10 <10 <10 — | <1200 | <4600 <880 <10} <1000| <4100 | <4100 | <1400 <820 <10
Hexachlorocyclopentadiene (77-47-4) <10 <10 <10 <10 — | <1200 | <4600 <880 <10 | <1000 | <4100 | <4100 | <1400 <820 <10
Hexachloroethane (67-72-1) <10 <10 <10 <10 — | <1200 | <4800 <880 <10] <1000| <4100 | <4100 | <1400 <820 <10
indeno(1,2,3-cd)pyrene (193-39-5) <10 <10 <10 <10 -— 870J | 22004 4504 <10 | ~1504 . e10d 5004 <10
Isophorone (78-59-1) <10 <10 <10 <10 — | <1200] <4800 <880 <10| <1000| <4100 | <4100 | <1400 <820 <10
2-Methyinaphthalene <10 <10 <10 <10 — | <1200 <880 <10| <1000 4104] 800J] <1400] <820 <10
Naphthalene (91-20-3) <10 <10 <10 <10 —_— 170J: | <880 <10 | <1000 }: 2000J] 1500J.| <1400 86 <10
Nitrobenzene (98-95-3) <10 <10 <10 <10 — | <1200 <4000 <880 <10| <1000| <4100 | <4100 | <1400 <820 <10
2-Nitroaniline (88-74-4) <50 <50 <50 <50 — | <5800 | <23000 | <4400 <50 | <5200 | <21000 | <21000 | <7100 <4100 <50
3-Nitroaniline (99-08-2) <50 <50 <50 <50 — | <5800 | <23000 | <4400 <50 | <5200 | <21000 | <21000 | <7100 <4100 <50
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ANALYTICAL RESULTS - AUBURN/CLARK STREET

NOVEMBER 27 AND 28, 1990

SURFACE WATER SEDIMENT SURFACE SOIL

CGAC- | CGAC- [ CGAC- [ FIELD | TRIP | CGAC~ | CGAC- | CGAC- | FIELD | CGAC- | CGAC- | CGAC- | CGAC- | CGAC- | FIELD

SW1 | SW2 | SW3 | BLANK | BLANK | SE1 SE2 SE3 | BLANK | ss1 882 583 §84 8§85 | BLANK
Antimony (7440-36-0) <60 <60 <60 - - <10| <83} % — <15 <13| <73 -
Selenium (7782-49-2) <5 <5 <5 — — <35 — <3| <28 <3 —
Thallium (7440-28-0) <10 <10 <10 — — <14 <1.2 <1.1 -—
Vanadium (7440-62-2) <50 <50 -— -
Zinc (7440-66-6) <20 <20 - ~
CYANIDE <001 <001| <0.01 — —
PCBs: B Sl : S T
1018 -— — — — — — - - —| <280| <210] <210| <180 <210 -
1221 — - - - -~ — — - —] <260 <210] <210] <180]| <210 —
1232 — — - — — — - — —| <260 <210 <210] <180 <210 -
1242 - = = — — — — — —| <260 <210] <210| <180 <210 -
1248 — — — — — — — — —| <260 <210 <210] <180 <210 —
1254 — — - — — — — — —| <510] <410] <410 <380| <a00 —
1260 — - — — — — — — — ] <510] <410] <410] <360 <400 —

All concentrations in ppb. Metals and cyanide concentrations in ppm, except surface water metals in ppb.

< None detected, lower detectable limit.
~— Not analyzed.

J - Detected, but below quantification limit; estimated value.

Shaded region indicates detected concentration.
Laboratory: Wadsworth/Alert Laboratories, inc.
Sample locations shown on Figure 5.
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