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Binghamton, NY 13902-3607

Project Coordinators:
J.C. Hylind

Site Location Section

Site Address: Tax Map #109.17; Block #4;
Parcel 5; State Road; Lockport;
Niagara County, NY

Site Description: The site is bordered by the
New York State Barge Canal to the northwest, a
NYSEG substation to the southwest, State Road
to the southeast, and vacant land (formerly
Beauman’s Garage) to the northeast.

Property Owners/Land Use: Property owned by
NYSEG, conveyed by Lockport Light, Heat &
Power Co., in 1929. Currently vacant land with
NYSEG gas regulator.

Site History-Operations Section

Years of Operation: 1900-1911 (approx.); most
structures were demolished by 1954,

Predecessor Companies:

1886-1894, Lockport Gas Light Co.

1894-1907, Lockport Gas & Electric Light
Co. and Economy Light &
Power Co.

1907-1929, Lockport Light, Heat & Power
Co. and Lockport Gas & Electric
Light Co.

1929-Present, New York State Electric
& Gas Corporation

Operations Summary: Served as the tar works
for nearby Lockport Transit Street MGP, where
annual gas production was 45,000,000 cfand tar
production in 1906 was 66,983 gallons.

Site History-Environmental
Investigations Section

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

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

Findings Section

Materials Present:
Volatile organic compounds (VOCs)
Cyanide compounds
Polycyclic aromatic hydrocarbons (PAHSs)
(some are considered carcinogenic)
Heavy metals including arsenic, lead, zinc
and nickel

Location of Materials:
Heavy metals found in stream
sediments and surface soils.
Cyanide compounds found only in one
surface soil sample.
Low levels of PAHs found in surface soils.

Generaj Conclusions

Residues from past MGP-related practices may
be present at the Lockport State Road Site. The
surface soils analysis revealed some levels of
polycyclic aromatic hydrocarbons and cyanide
compounds. No risk assessment can be
developed without further study, including
subsurface investigations and ground water
quality analysis.
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"Legal Notice"

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

of any information, apparatus, equipment, method, design, system, program or process disclosed
in this report.”



EXECUTIVE SUMMARY

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

MGPs were the primary source of producing combustible gas for heating, cooking, and
illumination at 1,500 to 2,500 sites in the United States between 1816 and the 1950s. Gas was
manufactured from coke, coal, and oil and had certain by-products and residues associated with the
processes. Coal tar was one of the by-products associated with the coal carbonization method of
gas production used at the Transit Street MGP. The Transit Street MGP was located approximately
one block east of the State Road Site. The State Road Site was established circa 1900 as a
secondary processing plant for coal tar generated at the Transit Street MGP. The tar works at the
State Road Site were operated until circa 1911 when the plant was converted to a warehouse and
storage facility.

The general approach used to investilgate MGP residues at the State Road 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 State Road Site in
Lockport, 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 surface water or streambed sediments bordering the State Road Site. Upstream surface water
sample SW-1 contained elevated levels of aluminum and surface water sample SW-2, adjacent to
the site, contained elevated levels of selenium when compared to the New York State (NYS) Water
Quality Standards and Guidance Values. The detection of aluminum in sediments upstream of the
site has no apparent relation to former tar works residues due to its upstream location. Elevated
levels of selenium are not associated with MGP operations. No volatile or semi-volatile organic
compounds were detected in the surface water samples.

Streambed sediment samples, upstream SE-1, adjacent SE-2, and downstream SE-3 had
elevated levels of several metals when compared to background levels of metals in surficial materials
in the Lockport area as described by Shacklette and Boerngen (1984). The majority of metals
detected above average background concentrations for the Lockport, New York area were detected
at consistent concentrations in all of the streambed sediment samples. The concentration of
chromium, copper, lead, and zinc increases downstream, which could result from a variety of
sources; the specific source is unknown.
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Three of the five surface soil samples-(SS-3, SS-4, and SS-5) contained carcinogenic polycyclic
aromatic hydrocarbons (C-PAHSs) at total concentrations of 5.7 parts per million (ppm), 7.2 ppm, and
118.4 ppm, respectively (total concentrations include estimated (J) levels). Other polycyclic aromatic
hydrocarbons (PAHs) were detected at levels of 10.9 ppm, 10.4 ppm, and 51 ppm in surface soil
samples SS-3, SS4, and SS-5, respectively (total concentrations include estimated (J) levels).
Volatile chlorinated hydrocarbons were detected at low levels in surface soil sample SS-5. Volatile
chlorinated hydrocarbons are not typically associated with MGP operations as their use became
common after this plant ceased operations. All of the surface soil samples contained elevated leveis
of several metals when compared to background concentrations of metals as described by
Shackiette and Boerngen (1984). Elevated concentrations of these metals could originate from a
variety of sources. The only sample from the State Road Site in which cyanide was detected was
surface soil sample SS-6 which contained 3800 ppm. This sample was taken in the only area
observed to have MGP purifier residues at the State Road Site. This surficial area was visually
estimated to cover approximately one square meter.

The State Road Site received an actual risk score of 18.5 and a perceived risk score of 18.2.
The SSPS scores refiect the assumption that subsurface MGP residues exist at the State Road 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 State Road Site, based on available data,
was identified as direct contact with surficial soils. Surficial soils at the site contained PAHs
associated with MGP operations, as well as combustion, and fuel oils. Only one very limited area
of exposed purifier residue was observed and sampled onsite. This sample contained relatively high
concentrations of cyanide. Cyanides at MGP sites are associated with purifier residue and are
complex cyanides which are stable under normal environmental conditions.

Based on the SSPS score of this site relative to other sites, immediate additional investigations
at the State Road Site currently are not recommended. In the future, if changes in land use at Fhe
State Road Site are proposed, including any excavation or construction, a focused site investigation
should be conducted prior to any development action. These investigations might include ground
water and subsurface soil studies focusing in areas where former MGP structures existed, areas of
vegetative stress, and where visual or olfactory residuals are evident.



1.0 INTRODUCTION

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

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

STATE ROAD SITE - | MAY, 1991
LOCKPORT, NEW YORK



2.0 METHODOLOGY

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

direct contact and air. The scores are combined to produce final scores which are indicators of
actual risk and perceived risk at each site.

The SSPS is simple to use and requires information that is relatively straightforward to obtain.
It can screen and rank a large number of MGP sites for further investigation and analysis. It has
been tested with a number of MGP sites where complete risk analyses have been conducted and
has produced reliable rankings with a strong correlation between the SSPS risk scores and the

results of the remedial investigation risk analyses. The system does not attempt to determine the -
ultimate level of site remediation.

The SSPS requires information regarding the site and the surrounding areas including site size
and current use, waste containment efforts, nearby ground water and surtace 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 water samples taken on November 2, 1990 and
streambed sediment and surface soil samples collected on November 14 and 15, 1990. 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 State Road Site were estimated by applying the geometric
mean concentration of residues associated with MGPs to a percentage of the average annual volume
of tar processed during the operational years of the plant. The geometric mean concentrations of
residues associated with MGPs were derived from the GRI-EPRI data base compiled by Atlantic
Environmental Services, Inc. Of the annual volume of tar processed at the plant, one percent was
assumed to remain onsite. The quantities of potential MGP residues in the subsurface at the State
Road Site and the methods used to derive them are listed in Appendix A, questions 18 and 23.

STATE ROAD SITE -2- MAY, 1991
LOCKPORT, NEW YORK



3.0 SCOPE OF WORK

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

3.1 Site History

The State Road Site is the location of the former State Road Tar Works in Lockport, Niagara
County, New York. The following site history is summarized on a Fact Sheet following the Title Page
of this report. The State Road Site acquisition, organization, history, and available Sanborn Maps

(Figures B-1 through B-12), which were researched and compiled by NYSEG, are included in
Appendix B.

The site location is indicated on the Lockport, New York USGS Quadrangle map (Figure 1). The
State Road Tar Works was established as a secondary processing plant for tar generated at the
Transit Street MGP. The Transit Street MGP was located approximately one block east of the State
Road Tar Works in Lockport. The State Road Site did not appear on 1886 and 1892 Sanborn Maps
(Figures B-1 and B-2), suggesting that the site was undeveloped at that time. Figure 2 illustrates the
existence and configuration of structures at the State Road Site from 1898 through 1954. The 1898
Sanborn Map (Figure B-3) showed the State Road Site occupied by several warehouses which
NYSEG records indicate was owned by Lockport Gas Light Company. The State Road Tar Works
was identified on both the 1903 and 1909 Sanborn Maps (Figures B-4 and B-5). Several tar tanks
and ammonia tanks are also depicted. Lockport Light, Heat and Power Company acquired the site
in 1907, according to NYSEG records. According to 1914 and 1919 Sanborn Maps (Figures B-6 and
B-7), the site configuration remained essentially unchanged between 1903 and 1919. The 1928
Sanborn Map (Figure B-8) documented the construction of a 500,000 cubic foot gas holder northeast
of the warehouse building between 1919 and 1928. In 1929, NYSEG acquired the Lockport Light,
Heat and Power Company, and in the process, the property now referred to as the State Road Site.
The warehouse building southwest of the holder was demolished by 1938 (Figure B-9). The old
stone building, adjacent to State Road and northwest of the holder, was added onto and converted
into a gas compressor building by 1938 (Figure B-9). The 1942, 1946, and 1954 site plan maps
(Figures B-10, B-11 and B-12) documented continued existence of the gas holder and compressor
building. The date of the demolition and removal of these structures was not determined during this
study.

3.2 Site Reconnaissance

3.2.1 Current Use

The State Road Site is located in a mixed commercial/ residential area in the southwest section
of Lockport, New York (Figure 1). The closest residence is within 50 feet of the site. The site is
bordered by the New York State Barge Canal to the northwest, a NYSEG gas regulator house to the
southwest, State Road to the southeast, and by an open lot to the northeast (formerly Beauman’s
Garage). An adjacent land use map is provided as Figure 3. The site consists of open vegetated
and gravel-covered land with the only existing structure being a partially fenced-in gas regulator.
A large percentage of the site appears to be fill and rubble emplaced adjacent to the New York State
Barge Canal. Purifier residue (at one location), coal, clinker, old tires, and various rubble were

STATE ROAD SITE -3- MAY, 1991
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observed along the bank leading to the canal. No other odors or residues associated with MGP
processes were observed at the site. No tar seeps along the canal wall or sheens on the water
surface were observed at the site. While a portion of the site is fenced, public access to the area
of the site where the majority of the former tar works existed is not restricted. Xerox copies of aerial
photos of the site are included in the field data section of this report (Appendix C).

3.2.2 Physiography

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

The State Road Site can be divided into two parts for description purposes. The section
bordering State Road, at an elevation greater than 596 feet above mean sea level (MSL), can be
considered the upland portion of the site where the slope is relatively flat. The lower section
bordering the Barge Canal, at an elevation between 575 and 596 feet MSL, is a steep slope
(approximately 30 percent) leading from the upland section to the Barge Canal. Itis estimated that
approximately 23 feet of fill have been added to the site since the gas holder was removed. The
northwestern portion of the former holder rim is visible at the base of the slope in the eastern part
of the site. The rim is at an elevation of 575 feet MSL, suggesting that the former tar works were at
the same elevation. The site surface elevation currently rises to an elevation of 598 feet MSL where
the southern rim of the holder was located. The upland section is approximately 50% gravel-covered
and 50% vegetated. The lower section is 50% vegetated and 50% soil covered.

The maximum 24 hour rainfall measured in Lockport in 1989 was 2.67 inches (Hadlen, 1989).
Precipitation infiltration is not restricted at the site creating the potential for leaching and subsurface
release. The wind speed at the site is greater than 4 meters per second, however the gravel and
vegetative cover minimize airborne dust particles.

3.2.3 Hydrogeology

Preliminary geologic and hydrogeologic information on the State Road Site has been obtained
from Higgins, et al. (1972). The soils at the State Road Site are mapped as cut and fill land, which
extends along the length of the Barge Canal. The existence of fill was verified during the surface soil
sampling. The closest undisturbed soils which were probably present at the site during the Tar
Works operations are mapped as the Hilton and Cayuga Silt Loam, limestone substratum.
According to Higgins, et al., 1972, the soils in the area are underlain by bedrock at a depth of 3.5
to 6 feet and have more large cobbles or boulders than other Hilton or Cayuga soils. Depth to
bedrock at the State Road Site is greater due to the fill emplaced at the site. The Hilton soils are
moderately well drained medium textured soils developed from calcareous glacial till. The Cayuga
soils are moderately well drained medium textured soils developed in glacio-lacustrine silts and
clays. The permeability of the soils is reported to range from 0.63 to 2.0 inches per year (4.4 X 10

to 1.4 X 10 centimeters per second) (Higgins et al., 1972). Permeability of the fill material was not
determined.

The shallow bedrock underlying the undisturbed soils in the vicinity of the State Road Site is the
Lockport Dolomite. The Niagara Escarpment, a major physiographic feature in northwest New York
underlain by the Lockport Dolomite, is located 0.5 miles north of the site.

STATE ROAD SITE -7- MAY, 1991
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The depth to shallow ground water at the site is not known. The New York State Barge Canai
is approximately 24 feet below the average elevation of the upland portion of the site. Shallow
ground water probably discharges to the Barge Canal. Therefore, the depth to shallow ground water
is most likely less than 24 feet. MGP structures, mainly gas holders, were commonly constructed
below grade and are assumed to have been at least within 3 feet (1 meter) of the shallow aquifer at
the site. Depth to and flow direction within deeper aquifers below the site are unknown.

3.2.4 Ground Water and Surface Water Use

The State Road Site in Lockport, New York is bordered by the New York State Barge Canal.
NYSDEC has classified the New York State Barge Canal as a Class C surface water body. Class C
surface water can be used for irrigation, food preparation, fishing, or primary and secondary contact
recreation. Water is not withdrawn from the Barge Canal for potable use. The City of Lockport
receives its potable water supply from the Niagara River which is upgradient of the State Road Site.
The municipal water system served approximately 36,800 people in the early 1980s (Axelrod, 1984).

Several wells exist within 3.11 miles (5 kilometers (km)) of the State Road Site according to
USGS well records. Many of these wells are part of the observation well network for the USGS
Niagara Project. The remaining wells are used for domestic and livestock purposes. The closest

well to the State Road Site is approximately 1.86 miles (3 km) southeast and is used for domestic
purposes. :

3.2.5 Sensitive Habitats

Federally regulated freshwater wetlands are located within 1.25 miles (2 km) northeast and
southwest of the site (NYSDEC Fish and Wildlife Branch Wetland Maps). Several freshwater
wetlands are located within a 2.5 mile (4 km) radius 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 State Road
Site (NYSDEC Natural Heritage Files and Maps).

3.3 Field Activities

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

The general approach used to investigate contamination at the State Road 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 heaith risks
associated with the site.

Exposure routes with the potential for direct contact identified at the State Road 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 New York State
Barge Canal potentially contaminated by runoff or direct discharge.

STATE ROAD SITE -9- MAY, 1991
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Surface water, streambed sediment, and surface soils were sampled at the State Road Site. No
wells for ground water sampling are present at the site. Subsurface investigations were not
conducted as part of this study. The potential effects of MGP residues on ground water and
subsurface soils at the site were estimated using geometric mean concentrations of selected
parameters commonly found in the subsurface at MGP sites and the average annual volume of tar
processed at the State Road Tar Works for purposes of completing the SSPS forms (see

Appendix A, questions 18 and 23 for details). Sample locations and rationale are presented in
Table 1.

3.3.1 Surface Water and Streambed Sediment Samples

A total of three (3) surface water samples were collected from the New York State Barge Canal
at the State Road Site on November 2, 1990. Surface water samples were collected earlier than
sediment samples due to the New York State Department of Transportation (DOT) annual Canal
drawdown, scheduled for November 8, 1990. Sampling locations are indicated on Figure 5. Surface
water samples were obtained from upstream (SW-1, between the old railroad bridge and the public
boat ramp), adjacent to the site (SW-2, directly downgradient of the purifier residue), and
downstream (SW-3, approximately 200 feet west of the Transit Street Bridge) 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 State Road Site into the Barge Canal. 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 Barge Canal on
November 14, 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 State Road Site on November 14
and 15, 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.
Three of the five sample locations (SS-1, SS-3 and SS-4) were gridded and consisted of 49 nodal
points each. Five (5) nodes, randomly selected, were sampled and combined to produce each
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 in the area near the former car shop where
approximately 20 cars and several trucks had been stored but have subsequently been removed.
Old tires, bricks, and plastic container debris had also been observed. Surface soil sample SS-2 was
collected inside the former holder rim at the base of the bank along the canal. This sample location
was not gridded due to the abundance of large boulders within the sample area. Five randomly
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TABLE 1

SAMPLING LOCATIONS AND RATIONALE

FOR THE STATE ROAD SITE, LOCKPORT, NEW YORK

SURFACE WATER

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

SW-2 Mid-site of groundwater or runoff of surface water from the | Metals-EPA Method 200.7
State Road Site into the New York State Barge Lead-EPA Method 7191
Canal. Chromium-EPA Method 7421

SW-3 Downstream Cyanide-EPA Method 335

STREAMBED SEDIMENT

SE-1 Upstream To evaluate potential changes in streambed VOCs-EPA Method 8240
sediment quality which may be attributable to the | SVOCs-EPA Method 8270

SE-2 Mid-site discharge of ground water, runoff of surface water, | Metals-EPA Method 6010
or tars from the State Road Site into the New York | Lead-EPA Method 7191
State Barge Canal. Chromium-EPA Method 7421

SE-3 Downstream Cyanide-EPA Method 9010

SURFACE SOILS

4

8§8-1 In the area near the former Beauman's Garage where debris was
observed to evaluate potential contamination.

88-2 In the area of the former gas holder, to evaluate potential
contamination from holder contents.

S§S8-3 In the vicinity of the former tar tanks to evaluate potential -
contamination from the tanks contents.

S§S-4 Taken downgradient from the former tar works to evaluate the
migration potential of contamination attributable to former tar
works operations.

8S8-5 Grab sample from the bank where purifier residue was observed.

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

spread locations within the holder rim were sampled and combined to produce a composite sample.
Surface soil sample SS-3 was collected approximately 60 feet northeast of the former tar tank area.
A sample in the area of the former tar tanks could not be taken due to the gravel covering. Surface
soil sample SS-4 was taken along the bank downgradient of the former tar works area. The SS-4
sample area is between SS-2 and SS-5. Surface soil sample SS-5 was a grab sample of the purifier
residue identified during the initial site visit.

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

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

4.1 Surface Water 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 State Road Site. The upstream
sample SW-1 contained an elevated level of aluminum of 0.38 parts per million (ppm) compared to
the NYSDEC Ambient Water Quality Standards (Zambrano, 1987) for aluminum in Class C surface
waters which is 0.10 ppm. Surface water sample SW-2 (adjacent to the site) had an elevated level
of selenium of 0.04 ppm compared to the NYSDEC standard of 0.001 ppm. These levels are not
necessarily attributable to former MGP operations. The elevated level of aluminum occurred
upstream of the former tar works operations. The elevated level of selenium was detected in the
near site sample, but selenium is not associated with MGP residues.

4.2 Streambed Sediment Analytical Resuits

The streambed sediment samples contained no detectable quantities of VOCs, SVOCs, or
cyanides. All of the sediment samples contained elevated levels of several metals which are
summarized in Table 2. Complete analytical resuits from which Table 2 is derived are tabulated in
Appendix H. The background concentration of each element was derived from the background
concentrations listed for the sampling location closest to Lockport, New York in Shacklette and
Boerngen (1984).

The detected levels of the majority of metals found to exceed background concentrations in the
streambed sediments were consistent along the reach of the Barge Canal sampled. The
concentration of chromium, copper, lead and zinc increases downstream and could result from a
variety of sources. Elevated levels of these metals are not associated with MGP residues; the
specific source is unknown.

4.3 Surface Soil Analytical Results

Surface soil samples SS-1 and SS-2 contained no detectable concentrations of VOCs, SVOCs,
or cyanide. Surface soil samples SS-3, SS-4, and SS-5 contained polycyclic aromatic hydrocarbons
(PAHSs) and carcinogenic polycyclic aromatic hydrocarbons (C-PAHs), as shown in Table 3.

The total concentrations of C-PAHSs in surface soil samples SS-3, SS-4 and SS-5 were 5.7 ppm,
7.2 ppm, and 118.4 ppm respectively (total concentrations include estimated (J) levels). PAHs were
detected at 10.9 ppm, 10.4 ppm and 51.0 ppm in surface soil samples SS-3, SS-4, and SS-5
respectively (total concentrations include estimated (J) levels). Volatile chlorinated hydrocarbons
were detected at low levels in surface soil sample SS-5 (see Table 3).
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TABLE 2

INORGANIC COMPOUNDS DETECTED IN STREAMBED SEDIMENTS
AT THE STATE ROAD SITE, LOCKPORT, NEW YORK

INORGANICS
Arsenic 3.10 3.90 330 2.60(2)
Beryllium 1.20 1.20 * . <1.00(2)
Calcium 31,000 36,000 31,000 12,000(2)
Chromium 26.00 28.00 41.00 20.00(2)
Cobalt 10.00 11.00 - 5.00(2)
Copper 39.00 44.00 44.00 10.00(2)
fron 23,000 26,000 22,000 500.00(2)
Lead 31.00 46.00 76.00 15.00(2)
Magnesium 11,000 12,000 12,000 36,000(2)
Manganese 540.00 550.00 510.00 300.00(2)
Nickel 29.00 36.00 35.00 10.00(2)
Zinc 190.00 260.00 310.00 45.00(2)
-- None detected

* Detected, but below background concentration.

J Detected, but below quantification limit (estimated value).

(2) Shacklette and Boerngen (1984)
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TABLE 3

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

AT THE STATE ROAD SITE, LOCKPORT, NEW YORK

VOLATILE ORGANICS
Tetrachloroethene - - - - 0.043
1,1,1-Trichioroathane - - - - 0.016
Trichioroethene - - - - 0.016
SEMI-VOLATILE ORGANICS
NON-CARCINOGENIC PAHS
Anthracene - - - - 14.00
Fiuoranthene - - 4.10 3.60) 16.00
Phenanthrene - - 2200 1.804 -
Pyrene - - 4.60 5.00 21.00
TOTAL - - 10.90 10.40 51.00 10.00(1)
CARCINOGENIC PAHS
Benzo(a)anthracene - - 2.50 - 15.00
Benzo(kjfluoranihene - - 3.200 3.00) 43.00
Benzo(g,h,)perylane - - - - 8.90
Benzo(a)pyrene - - - - 18.00
Chrysene - - - 3.30J 25.00
Indeno(1,2,3-cd)pyrene - - - - 8.50
TOTAL - - 5.70 7.20 118.40 10.00(1)
BACKGROUND
INORGANICS CONCENTRATIONS
Arsenic 5.80 4.50 6.50 8.70 11.00 2.60(2)
Calcium 82,000 34,000 50,000 27.000 . 12,00002)
Chromium o - b - 21.00 0.13(2)
Cobalt 66.00 - - - - 5.00(2)
Copper 48.00 34.00 25.00 34.00 120.00 10.00(2)
lron 11,000 15,000 15,000 23,000 26,000 10,000(2)
Lead 100.00 150.00 100.00 140.00 160.00 15.00(2)
Manganese 760.00 450.00 840.00 600.00 370.00 300.00(2)
Magnesium 42,000 9,700 } 20,000 7.900 3,100 3,000(2)
Mercury 0.14 0.41 - 0.24 1.10 0.13(2)
Nickel 88.00 43.00 16.00 36.00 -
Zinc 120.00 130.00 120.00 140.00 240.00 45.00(2)
Cyanide - - - - 3,800 500.00(1)
-- None detected
J Detoctod, but below quarificaton i (ssirmaied valus).
1) Level based on typical background concentrations at similar sites,
2) Shackiette and Boerngen (1584)
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All of the surface soil samples contained elevated levels of various metals (Table 3) when
compared to background concentrations of metals in the Lockport area as described by Shacklette
and Boerngen (1984). The only sample from the State Road Site in which cyanide was detected was
surface soil sample SS-5 which contained 3800 ppm. This sample was taken in the only area
observed to have purifier residues at the State Road Site.

The PAHs and C-PAHs detected in the State Road Site surficial soils may be related to former
MGP residues. Volatile chlorinated hydrocarbons (detected at low levels in SS-5) are not typically
associated with MGP operations as their use became common after this MGP site ceased
operations. The elevated levels of metals in the surface soils at the State Road Site could have
originated from several sources and do not necessarily indicate association with MGP residues. The

detection of cyanide in SS-5, the sample collected from the purifier residue observed onsite is
indicative of former MGP operations.
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4.0 ANALYTICAL RESULTS

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

4.1 Surface Water 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 State Road Site. The upstream
sample SW-1 contained an elevated level of aluminum of 0.38 parts per million (ppm) compared to
the NYSDEC Ambient Water Quality Standards (Zambrano, 1987) for aluminum in Class C surface
waters which is 0.10 ppm. Surface water sample SW-2 (adjacent to the site) had an elevated level
of selenium of 0.04 ppm compared to the NYSDEC standard of 0.001 ppm. These levels are not
necessarily attributable to former MGP operations. The elevated level of aluminum occurred
upstream of the former tar works operations. The elevated level of selenium was detected in the
near site sample, but selenium is not associated with MGP residues.

4.2 Streambed Sediment Analytical Resuits

The streambed sediment samples contained no detectable quantities of VOCs, SVOCs, or
cyanides. All of the sediment samples contained elevated levels of several metals which are
summarized in Table 2. Complete analytical results from which Table 2 is derived are tabulated in
Appendix H. The background concentration of each element was derived from the background
concentrations listed for the sampllng location closest to Lockport, New York in Shacklette and
Boerngen (1984).

The detected levels of the majority of metals found to exceed background concentrations in the
streambed sediments were consistent along the reach of the Barge Canal sampled. The
concentration of chromium, copper, lead and zinc increases downstream and could result from a

variety of sources. Elevated levels of these metals are not associated with MGP residues; the
specific source is unknown.

4.3 Surface Soil Analytical Results

Surface soil samples SS-1 and SS-2 contained no detectable concentrations of VOCs, SVOCs,
or cyanide. Surface soil samples SS-3, SS-4, and SS-5 contained polycyclic aromatic hydrocarbons
(PAHSs) and carcinogenic polycyclic aromatic hydrocarbons (C-PAHSs), as shown in Table 3.

The total concentrations of C-PAHSs in surface soil samples SS-3, SS4 and SS-5 were 5.7 ppm,
7.2 ppm, and 118.4 ppm respectively (total concentrations include estimated (J) levels). PAHs were
detected at 10.9 ppm, 10.4 ppm and 51.0 ppm in surface soil samples SS-3, SS4, and SS-5
respectively (total concentrations include estimated (J) levels). Volatile chlorinated hydrocarbons
were detected at low levels in surface soil sample SS-5 (see Table 3).
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TABLE 2

INORGANIC COMPOUNDS DETECTED IN STREAMBED SEDIMENTS

AT THE STATE ROAD SITE, LOCKPORT, NEW YORK

INORGANICS
Arsenic 3.10 3.90 3.30 2.60(2)
Beryllium 1.20 1.20 * . <1.00(2)
Calcium 31,000 36,000 31,000 12,000(2)
Chromium 26.00 28.00 41.00 20.00(2)
Cobalt 10.00 11.00 - 5.00(2)
Copper 39.00 44.00 44.00 1 0.00’(2)
fron 23,000 26,000 22,000 500.00(2)
Lead 31.00 46.00 76.00 15.00(2)
Magnesium 11,000 12,000 12,000 36,000(2)
Manganese 540.00 550.00 510.00 300.00(2)
Nickel 29.00 36.00 35.00 10.00(2)
Zinc 180.00 260.00 310.00 45.00(2)

- None detected

* Detected, but below background concentration.

J Detected, but below quantification limit (estimated value).

(2) Shackiette and Boerngen (1984)
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TABLE 3

VOLATILE, SEMI-VOLATILE ORGANIC, AND INORGANIC COMPOUNDS DETECTED IN SURFACE SOILS
AT THE STATE ROAD SITE, LOCKPORT, NEW YORK

CONCENTRATIONS IN PPM
VOULATILE ORGANICS
Tetrachioroethene - - - - 0.043
1.1.1-Trichioroethane - - - - 0.018
Trichioroethens - - - - 0.018
SEMI-VOLATILE ORGANICS
NON-CARCINOGENIC PAHS
Anthracene - - - - 14.00
Flucranthane - - 4.10 3.60J 16.00
Phenarthrene ’ - - 2.20) 1.80J -
Pyrene - - 4.60 5.00 21.00
TOTAL - - 10.90 10.40 51.00 10.00(1)
CARCINOGENIC PAHS
Benzo(a)enthracena - - 2.50 - 15.00
Benzo(kjtiuorarthene - - a.20) 3.00J 43.00
Baran(g.hi)perylene - - - - 8.90
Benzo(a)pyrene - - - - 18.00
Chrysane - - - 3.304 25.00
Indeno(1.2,3-cd)pyrene - - - - 8.50
TOTAL - - 5.70 7.20 118.40 10.00(1)
BACKGROUND
INORGANICS CONCENTRATIONS
Arsenic 5.80 4.50 5.50 8.70 11.00 2.60{2)
Caicium ' 82,000 34,000 50,000 27,000 . 12.0002)
Chromium . . . . 21.00 0.13(2)
Cobalt 66.00 - - - - 5.00(2)
Copper 46.00 34.00 25.00 34.00 120.00 10.00(2)
{ron 11,000 15,000 15,000 23,000 20.000 10.000(2)
Lead 100.00 190.00 100.00 140.00 160.00 15.00(2)
Manganese 760.00 450.00 840.00 600.00 370.00 300.00(2)
Magnesium 42,000 0.700 20,000 7.000 3,100 3,000(2)
Maercury 0.14 0.41 - 0.24 1.10 0.13(2)
Nickel 88.00 43.00 16.00 39.00 -
2inc 120.00 130.00 120.00 140.00 240.00 45.00(2)
Cyanide - - - - 3,800 500.00(1)
. ':‘O"‘ doiot:&d below background cancentration.
J Detected, but below quantification limit (estimated value).
1) Level based on typloal background concentrations at similar sites.
) Shackiette and Boemgen (1084)
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All of the surface soil samples contained elevated levels of various metals (Table 3) when
compared to background concentrations of metals in the Lockport area as described by Shacklette
and Boerngen (1984). The only sample from the State Road Site in which cyanide was detected was
surface soil sample SS-5 which contained 3800 ppm. This sample was taken in the only area
observed to have purifier residues at the State Road Site.

The PAHs and C-PAHs detected in the State Road Site surficial soils may be related to former
MGP residues. Volatile chlorinated hydrocarbons (detected at low levels in SS-5) are not typically
associated with MGP operations as their use became common after this MGP site ceased
operations. The elevated levels of metals in the surface soils at the State Road Site could have
originated from several sources and do not necessarily indicate association with MGP residues. The

detection of cyanide in SS-5, the sample collected from the purifier residue observed onsite is
indicative of former MGP operations,
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5.0 SCREENING RESULTS

The State Road Site was a secondary processing plant for tar generated at the Transit Street
MGP. Gas was produced by the coal carbonization method at the Transit Street MGP. Residuals
commonly produced by the coal carbonization method of producing gas were coal tar, coke,
ammoniacal liquor, ash and clinker, purifier residue, and phenolic compounds. Purifier residue,
clinker and coal debris were observed along the bank of the Barge Canal at the State Road Site.
PAHs associated with MGP operations, combustion, and fuel oils were detected in surficial soils at
the State Road Site. Elevated levels of cyanide were detected in the sample taken from the isolated
location of purifier residue. These findings suggest the possibility that other residues of the MGP
operations at Transit Street could have been disposed of on land at the State Road Site.

The State Road Site in Lockport, New York received an actual risk score of 18.5 and a perceived
risk score of 18.2 from the SSPS program. Direct contact with surficial soils containing constituents
associated with MGP residues was identified as the major route of exposure to MGP residues at the
State Road Site. The SSPS scores reflect the assumptions that subsurface MGP residues exist at
the State Road 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
also are listed in Appendix A.
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6.0 RECOMMENDATIONS

The major route of exposure to MGP residues at the State Road Site according to the SSPS
program was identified as direct contact with surficial soils. Surficiai soils at the State Road Site
contained PAHs which can be associated with MGP operations, combustion, and/or fuel oils. PAHs
can be harmful if ingested. One very limited area of exposed MGP residue was observed and
sampled onsite. This sample contained a relatively high concentration of cyanide. Cyanides at MGP

sites are associated with purifier residue and are complex cyanides which are stable under normal
environmental conditions.

Based on the SSPS score of this site relative to other sites, immediate additional investigations
at the State Road Site currently are not recommended. In the future, if changes in land use at the
site are proposed, a focused site investigation should be conducted prior to any development.
These investigations might 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,
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SSPS DATA ENTRY FORM

Site Name: IOCKPORT-STATE ROAD SITE Actual Risk: 18.5
Type of Site: MGP SITE Perceived Risk: 18.2
ACTUAL RISK: 18.5
Surface Water: 16.8
Target: 22.4
Runoff Potential: 4.2
Near-surface Contamination: 14.3
Contaimment: 75.0
Mobility: 38.9
Subsurface Release Potential: 5.0
Subsurface Contamination: 14.3
Contaimment: 66.7
Mobility: 52.4
Observed Release: 75.0
Ground Water: 10.7
Target: 10.7
Release Potential: 4.2
Subsurface Contamination: 14.3
Contairment: 66.7
Mability: 44.4
Observed Release: 100.0
Direct Contact: 31.0
Target: 43.4
Surface Contamination: 71.4
Air: 4.1
Target: 31.7
Release Potential: 12.9
Subsurface Contamination: 71.4
Containment: 30.0
Mobility: 60.0
Observed Release: 0.0
PERCEIVED RISK: 18.2
Site Characteristics: 43.4
Surface Water: 22.4
Target: 22.4
Runoff Potential: 28.4
Near-surface Contamination: 90.9
Contaimment: 75.0
Mobility: 41.7
Subsurface Release Potential: 40.4
Subsurface Contamination: 90.9
Contaimment: 66.7
Mobility: 66.7
Observed Release: 100.0
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Ground Water: 10.7

Target: 10.7

Release Potential: 60.6

Subsurface Contamination: 90.9

Containment: 66.7

Mability: 100.0

Observed Release: 100.0

Direct Contact: 43.4

Target: 43.4

Surface Contamination: 100.0

Air: 5.7

Target: 31.7

Release Potential: 18.0

Subsurface Contamination: 100.0

Contairment: 30.0

Mobility: 60.0

Observed Release: 0.0

Coammunity Characteristics: 0.4

Q1) Site Description: TAR PROCESSING PIANT

Q2) Service Region: W
Service Division: 1PT
Neighborhood Type: R/C

Q3) How is the surface water used?

Not currently used (score = 1)

Industrial (2)

Recreational (3)

Irrigation, food preparation, or fishing (4)
Drinking water (5)

Select the appropriate answer with the highest score.

[ Bl ]
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Q4) For each distance, check the appropriate row to indicate the number 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 (2) (3) X (4) (6)
1,001 to 10,000 X (3) X (4) (6) (8)
10,001 to 100,000 (4) (6) —(8) ____ (10)
100,001 and up (6) (8) _(10) ___ _(12)

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

each type of sensitive surface water enviromment:
Distance
Outside Within Within Within Within
Target 4 km 4 km 2 km 1 km 1/2 km
Coastal wetland x__ (0) (1) (6) (12) (16)
Freshwater wetland (0) _X (1) (3) (7) ____ (16)
Endangered species X (0) (1) (3) (8) ___ (1)
1.0
Q6) What is the slope of the terrain near the site:
less 3% or 5% or 8% or No irtervenirg
On-site slope than 3% greater greater greater terrain
Iessthan 3% __ (0) (1) (1) (2) (9)
Iessthan 5% __ (0) (1) (2) X (2) (9)
Iessthan 8% ____ (0) (2) (2) (3) (9)
8% orgreater __ (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)

_ Iess than 5 am (1)

X Iess than 8 cm (2)

I 8 cm or greater (3)
Q8) What is the distance to the nearest body of surface water?

_ Greater than 2 km (0)

_ Iess than 2 km (1)

. Less than 1/2 km (2)

X Less than 100 meters (3)

Score: _3.0

Q9) 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

Score: _0.0
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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.

Score: _3.0

Q11) 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,
approximations must be made. Include up to six chemicals.

Chemical Waste Concentration Established Persistence Quantity
Name (prm) Values (ppm) (0-3) (k9)
Arsenic 11.0 2.6 3 0.2261
Cyanide 3800.0 500 3 0.38
Iead 190.0 15 3 5.316
C=-PAH 118.4 10 3 0.1408
PAH 53.2 10 3 _0.2181
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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] be

Score: 0.0
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Q13) Wwhat is the distance from the bottam of the site to the top of the water
table?

Greater than 15 m (0)
Iess than 15 m (1)
Iess than 5 m (2)
Iess than 1 m (3)

Site in water table (6)

| el 1]

Ql4) What is the expected annmual net precipitation?

Less than -25 cm (0)

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

el | ]

Score: 3.0

Q15) Wwhat is the permeability of the soil between the site and the water table?

Less than 1 x 107 (0)

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

Page 7 of 18
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Q16) What is the mability of the primary chemicals in the saturated zone?

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

— ILess than 1 (3)

Score: _0.0

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

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

| el |

Score: 2.0

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) (k)

VOAS 706.6 1.0 2 8.82

PAH 52,889.0 10 3 660.42
Cyanide 3,800.0 500 3 0.035

Iead 190.0 15 3 0.69

Nickel 88.0 10 3 0.19

Zinc 240.0 45 3 0.75

Page 8 of 18
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Score: _5.0

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 Government
Name (ppb) Standard (ppb)
VOCs 0 —
Aluminum 380 100
Selenium’ 41 1

Page 9 of 18
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Score: 75.0

Q20) How is the ground water used?

Not currently used (score = 1)

Industrial with alternmative (2)

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

__ Drinking water with no alternative (9)

pel |

Select the appropriate answer with the highest score.

- N . |
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Q21)

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

Distance
Within Within Within Within
Population 5 km 3 km 1 Xm 1/2 km Onsite
0 © (0 0) _x (0) _x (0) __x (0)
1 to 100 (4) _x__(6) (8) (10) )
101 to 1,000 X__(8) (12) (16) (20) 0)
1,001 to 10,000 (12) (18) (24) (30) (40)
10,001 to 100,000 (16) (24) (32) (35) (@5)
100,001 and up (20) (30) (35) (40) (50)

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

Score: _8.0
Q22) What is the distance from the bottam of the site to the top of the aquifer
in use?
__  Greater than 50 m (0)
—— Less than 50 m (1)
— Less than 25 m (2)
X Less than 5 m (3)
___  Site in aquifer (6)
Score: _3.0
Q23) Fill out the table below describing wastes that have been detected in the

grourd 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.
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Chemical Waste

Benzene

Concentration
Name (ppb)

Xylene

Toluene

Cyanide

Naphthalene

Benzo(a)pyrene

Score: 100.0

Q24)

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

land uses below:

Distance

Outside
ILand Use 4 km

Commercial/
Industrial

(0)

(1)

(2)

National
Parks X

(0)

(1)

(1)

Agriculture

(0)

(1)

(1)

Residential

(0)

(1)

(3)

(3)

(2)
(2)
(8)

Within
1/2 km  Onsite
(6) (9)
(3) (4)
(4) (6)
X (8) (15)

Score: _8.0
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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) x__(0)
1 to 100 (9) (12) (15) (18) (28)
101 to 1,000 (12) (15) (18) (21) (31)
1,001 to 10,000 (15) (18) X (21) X (24) (34)
10,001 to 100,000 X (18) X (21) (24) (27) (37)
100,001 and up (21) (24) (27) (30) (40)

Score: _24.0

Q26) Check the appropriate distance from the site to the nearest of each type
of sensitive envirorments, without regard to direction:

Distance
Outside Within Within Within
Target 2 km 2 km 1 km 1/2 km  Onsite
Coastal wetland x__(0) (1) (2) (3) (6)
Freshwater wetland (0) _X___(0) (1) (2) (6)
Endangered species x _ (0) . (0) (1) (2) (6)

Score: _0.0

Q27) What 1s the vapor pressure of the primary wastes?

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

el [ ]

Score: 3.0
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Q28) What natural or artificial characteristics of the site prevent
volatilization? '

I
1 -
1 x
i

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

Covered by 1 to 10 am of soil (3)

Uncovered cantaminated soil (7)

Covered by less than 1 cm soil (8)

Uncovered pure contaminants (10)

Select the appropriate answer with the highest score.

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

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

| bel |

:’a'/ -
3 -

Score: 3.0

g
\.

Q30) What natural or artificial characteristics of the site prevent dust

L
A -~

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

Open field (10)

Select the appropriate answer with the highest score.

. o s . I -
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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 () Values (ppm) (0-3) Area (nf)
Arsenic 11.0 2.6 3 401.0
Cyvanide 3,800.0 500 3 1.0
Iead 190.0 15 3 401.0
C-PAH 118.4 10 3 201.0
PAH 53.2 10 3 —201.0
Nickel 88.0 10 3 401.0
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Score: 25.0

Q32) Fill ocut 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 (ppm) Standard (ppm)
None detected 0 -

Score: 0.0

Q33) What steps have been taken to reduce public access to the site?

| el ] ]

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

Guard (2) }

Incomplete barrier (3)

No barrier, no guard (4)

Score: 3.0

Q34) What is the distance from the site to the nearest residence or gathering
point for children?

|| el

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

Page 16 of 18



N - . ..

4

Score: 2.0

Q35)

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

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

| ] el

Q36)

What are the characteristics of the site wastes?
X

Select the appropriate answer with the highest score.

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

Q37)

Is offsite contamination evident?

X

Select the appropriate answer with the highest score.

No (1)

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

Yes, has been smelled (10)

Score: 1.0
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Q38) Describe the area near the site:

[ Lkl [

Rural (1)

Agricultural (2)
Industrial (3)

Commercial (4)
Residential/Commercial (8)
Residential (9)

Urban (10)

Score: 8.0

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

limits?

[ 1]

Iess than 10 ©® (1)
More than 10 m (2)
More than 100 m (3)
More than 1,000 1 _(4)
More than 10,000 m® (5)

Score: 1.0

Q40) How is onsite land used?

X

Other Substation (1)
Agricultural (2)
Industrial (6)
Residential (9)

Score: 1.0
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LOCKPORT, NY MGP SITE
Location: State Street
Owner: NYSEG
Acquisition, Organization & History

NYSEG

to
Lockport Light, Heat and Power Co.
Acquired: October 31, 1929

to
Lockport Gas and Electric Light Co.
Organized: July 17, 1894
Acquired: July 31, 1917

to
Lockport Light, Heat and Power Co.
Organized: May 28, 1907
Acquired: July 31, 1917

to
Lockport Gas & Electric Light Co. Economy Light, Fuel & Power Co.
Organized: July 17, 1894 and Organized: May 31, 1905
Acquired: December 31, 1907 : Acquired: December 31, 1907

to

Lockport Gas Light Co.
Organized: February 2, 1852
Acquired: July 17, 1894
Remarks:
Site called "Tar W6rks“ on 1909 Sanborn Map and “"Saturating Works" on 1903 map.
Lumber yard on site 1892. Gas holder, compressor and substation shown on 1942-
1954 maps.
Real Estate Divesfments
None
From Second Annual Report of the NYS Commission of Gas & Electricity:
Lockport Gas and Electric Light Co.:
0 produced: 43,882,800 cubic feet of coal gas, 1906
) Gas unaccounted for: 11.4%
] Tar: 66,983 gallons
From Directory of Gas Utilities, Federal Power Commission, 1942:

0 On manufactured gas supplied by NYSEG

b:21.jch
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FIGURE B-2
1892 SANBORN MAP

PROJECT NUMBER 1284-02-37
ATLANTIC ENVIRONMENTAL SERVICES, INC.
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FIGURE B-3
1898 SANBORN MAP

PROJECT NUMBER 1284-~02-37
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- FIGURE B-4
1903 SANBORN MAP
1284-02-37

PROJECT NUMBER
ATLANTIC ENVIRONMENTAL SERVICES, INC.
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FIGURE B-5
1909 SANBORN MAP

PROJECT NUMBER 1284-02-37
ATLANTIC ENVIRONMENTAL SERWICES, INC.
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HEALTH AND SAFETY PIAN
This Health and Safety Plan (HASP) addresses the health and safety
practices that will be employed by all site workers participating in the
preliminary investigation of the NYSEG marmfactured gas plant sites. The HASP
takes into account the specific hazards inherent to the sites and presents
procedures to be followed by Atlantic Envirarmental 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 additicnal
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 contimiocus in-house medical surveillance program
designed specifically for field personnel engaged in work at sites where
hazardous or toxic materials may be present. Atlantic employs a company
physician, Dr. Martin Cherniak, who is a specialist in occupational health.
Yearly camprehensive examinations are conducted on all field personnel on
Atlantic's staff. |
Dr. Cherniak's address and telephone number are:
Office:
Lawrence & Memorial Occupaticnal Health Center
Suite 2B, 404 Thames Street

Groton, Connecticut 06340

Telephone: 203~445-4551



Upon employment with Atlantic and prior to performing any major site

investigation activities, all field persamnel undergo a camplete physical

examination, including a detailed medical and 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
Exhibit E~1 for list of recammernded 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.

E-2



Preparation for Medical Emergencies

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

1. Name, address, 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 contact lenses

8. Short medical history including list of previous illnesses

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

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

First Aid for Injuries Incurred During Field Work
All injuries, no matter how slight, will be reported to the site safety

supervisor immediately. An accident report (Exhibit E-4) will be campleted by
the safety supervisor for all accidents.

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

When possible, site workers will refrain from administering first aid for
serious imjury 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 cbtained from doctors or
paramedics, before an emergency-respanse squad arrives at the site or before the
injured person can be transported to the hospital, will be followed closely.
First Aid Equipment List
The first aid kit that will be kept at the site will consist of a
weatherproof container with individually sealed packages for each type of item.
The kit will include at least the following items:

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

Adhesive tape, 1 inch

Bandaids, 1 inch

Butterfly bandages

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

Eye dressing

Emergency eye wash

Tourniquet

Alcahol

Hydrogen peroxide

Record of Injuries Incurred Onsite

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

® & & & & & & ® & S & > > 6 o @

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

include investigation of each accident or near-miss by the safety engineer to

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

E-4



Train

Formal health and safety training and specific ansite training are

essential

containing

subsections address both formal health and safety training requirements and a

aspects of any successful investigation of a site suspected of
hazardous or potentially hazardous materials. The following

specific ansite training program.

All of Atlantic's field personnel have attended a health and safety
training course in which they were taught the potential hazards of site work and
how to avoid and deal with them. A list of Atlantic personnel who may work at

the NYSEG sites are provided below with the titles and dates of the most recent

Health and safety Training

safety courses they attended.

ATTANTTIC PERSONNEL OOURSE DATE

James Gould

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

Anna Sullivan Health and Safety Training for 8/13/90

Hazardous Waste Activities -
Geraghty ard Miller

Peter Georgetti Health and Safety Operations at 10/19/90

Hazardous Materials Sites -
Geo~Ervirormental 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.
2.
3.
4.
5.
6.
7.

Identification of hazardous substances

Properties of hazardous substances

Routes of exposure

Toxicity of different substances and their synergistic effects
Practical considerations in health and safety management
Physical properties of chemicals

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

E-5



8. Technical assistance organization

9. Air monitoring and survey instruments

10. Site entry amd egress procedures

11. Heat stress monitoring

12. Levels of personal protection

13. Cantrolling access to work zones and other contaminated areas

14. Personnel decantamination

15. Equipment decontamination

16. Site/area safety planning

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

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

Ievels of Protection for Site Workers

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

Based 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 " Ievel B - Positive Pressure SCBA, hooded

disposable coveralls, rubber boots,
gloves and 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.
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_Anticipated ILevels of Protection for ific S8ite Activities
Site Activity Health Risk Level of Protection
1. ’Ibpographig Survey Low Modified D
2. Surface Soil Sampling Low Modified D
3. Surface Water Sampling Low Modified D
4. Sediment Sampling : Low Modified D
5. Air Sampling Low Modified D

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

S8ignatures of Field Team Members and Observers

THIS SITE HEALTH AND SAFETY PIAN HAS BEEN READ BY:
(Signatures of site investigation team members and cbservers who have
been site safety briefi and have read this health and safe lan.

Date Fimm " Phone

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

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




EXHIBIT E-1 RECOMMENDED BLOOD TESTS

MEDICAL SURVEILIANCE FROGRAM

Example

Blocd Tests

Rlocd Tests

Rlocd Tests

Total protein, allbumin glabulin,
total bilirubin (direct bilirubin
if total is elevated).

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

Camplete blood count (CBC) with
differencial ard platelet
evaluaticn, including white cell
comt (WBC), red bloed count
hematocrit or packed cell volume
(ECT), and desired erythrocyte
:erics Reticulocyte count may
ba appropriate if there is a
likelihood of exposure to
hemolytic chemicals.

From tional Safi ard Health Guidance

for Hazardous Waste Site Activities; Octcber 1985:;
[HHS (NICSH) Publication No. 85-11S5.



BEHBIT B2
MATERIAL DATA SAFETY SHEETS



Material Safety Data Sheet No. 316

From Genium's Reference Collection : BENZENE
Genium Publishing Corporauon (Revision D)
1145 Catalyn Sweet . i
Schenectady, NY 12303-1836 USA Issued: Novemoer 1978

(S1R) 177-885$ . cemium sususmna core. | Revised: Apnil 1988
SECTION I. MATERIAL IDENTIFICATION 2
Materiai Name: BENZENE
Description (Origin/Uses): Used in the manufacture of medicinal chermucals, dyes, linoleum. auplane dopes, 0
varrusnes, and lacquers; and as a soivent for waxes, resins, and oils.

HMIS
Other Designations: Benzol; Phene: Pheaylhydride; C,H,; NIOSH RTECS No. CY1400000; H 2
CAS No. 007143-2 : F 3 R 1
Manufacturer: Contact your suppiier or distributor. Consult the latest edition of the Chemicaiweek R .0 L4
Buyers Guide (Genium ref. 73) for a uist 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-Min Ceiling: S ppm
Action Level: 05 ppm

ACGIH TLV, 1987-88
TLV-TWA: 10 ppm. 30 mg/m*

Toxicity Data*
Human, Inhalauon, LC, : 2000 pprv5 Min
Human, Oral. TD,: 130 mgrkg
Human, inhalauon, TC: 210 ppm

*See NIOSH, RTECS, for additionai data with refercaces 10 imtauve, mutagenic,
wmongentc, and reproductive effccts.

SECTION 3. PHYSICAL DATA

Bolling Point: 176°F (30°C) Water Solubility (%): Slight

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

Vapor Pressure: 75 Torrs at 68°F (20°C) Molecular Weight: 78 Grams/Mole

Vapor Density (Alr = 1): > Specific Gravity (H,0 = 1): 0.87865 at 68°F (20°C)

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

SECTION 4. FIRE AND EXPLOSION DATA LOWER UPPER
Flash Point and Method Autoignition Temperature Flammability Limits in Air
I2’F(-11.1"C) CC 928°F (498°C) % bv Volume 1.3% 7.1%

Extinguishing Media: Use dry chemucal, foam, or carbon dioxide (o put out benzene fires. Water may be ineffective as an exunguishing
agent because it can scauer and spread the fire. Use water © cool firc-cxposcd contawncrs, flush spills away {rom exposures, disperse benzence
vapor, and protect personnci attempting (0 Stop an unignited benzene leak.

Unusuai Fire or Explosion Hazards: Benzene vaporis heavier than air and can collect in low-iying areas such as sumps or wells.
Eliminate all sources of ignition there o prevent a dangerous flashback (o the original liquid benzene. Danger: Explosive and ﬂammzole
benzene vapor-air mixtures can easily form at room temperature; always use this matenal in a way that munumizes dispersion of its vapor 1pto
general work areas. _

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

SECTION 5. REACTIVITY DATA

Benzene :s stable in ciosed containers dunng routine operations. It does not undergo hazardous polymenzation.

Chemical Incompatibilities: Hazardous chemical reactions invoiving benzene and the following matenais are reporied in Genium
reference 34: bromune pentafluonde, chiorine, chlorine trifluoride, chromic anhydride. niryt perchioraie, oxygen, ozone. pen_:hloralcs.
percniorvi fluoride and aluminum chionide, permanganates and sulfuric acid, potassium peroxide, silver perchiorate, and sodium peroxide.

Conditions to Avoid: Avoid ail exposure o sources of ignition and to incompaubic chermucais.

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

Zooynent © 1988 Gentum Pudlisfung Corpareion.
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SECTION 6. HEALTH HAZARD INFORMATION

Benzepe 13 isied a3 a suspected buman carcnoges by the ACGIH. )

Summary of Risks: Prolonged skin contact with benzene ar excestive inhalation of its Vapor may cause headache, weakness. 1013 of
appetiis, and lassitude. Conugued exposure can causs callapse, branchilis, and pneumoma. The mnst impartant hesith hazerds are cancer
(lenkeuns), bone manow effects. ad injunes o the biood-formmng Besue from chromic low-ievet expossre.

Medical Conditlons Aggravated by Long-Term Exposure: Ailments of the heart, lungs, liver, kidneys, blood. and centrat
pervous svsiem (CNS) may be worsened by es1posure. Admimster prepiacement ana penodic medical exams emphanzing these orgms’
funcuons and reazsign workers who Lest posisve. Target Organs: Blood, CNS, bone marrow, eyes, and upper respratory tract
(URD). Primsry Eatry: Skisconuct mhalstion. Acate Effeets: Dizziness, mental dullness, asuses, headache, {atigue, snd
giddiness.  Chroate Effeets: Possibie cancer (leukenus).

FIRST AID

Eyes: immediatety flush eyes, inciuding under the eyelids, but thoroughly with of ruuning water for at least |5 minutes.
Skin: immediately wash the affected ares with loa::d vn:rm sy plesy -
Iohstetion: Remove the expoaed person io fresh air; festore and/or support his or her breathing as oeeded.

Ingestion: Never give mything by mouth to somecoe who is unconscIOas or convuising. Do aot induce vomiting because of the
possnibility of aspiration.

GET MEDICAL HELP (IN PLANT. PARAMEDIC, COMMUNITY) FOR ALL EXPOSURES. Seek prompt
medical assistance for (urther trestment, ocbhservation, ssd support aftar first sid.

SECTION 7. SPILL, LEAK. AND DISPOSAL PROCEDURES

Spili/Leak: Noufy safety personnet, provide venulation, and eliminate atf sources of ignidon immediately. Cleanup personnel need
protection aganst contact with and inhalation of vapor (see sect. §). Contain large spills and collect waste or sbsorb it with an iners mawnal
such as sand. earif, or venmmexniite. Use oonsparking wols o piace wasie liquid or absorbeat into closable coatamers for disposal. Keep
waste out of sewers, watersheds, and waterways. :

Waste Disposai: Contact your suppiier or s licensed cootractor for detsiled recommendations for disposal. Follow Federat, state, and
locai reguisuoas.

OSHA Designations

Air Contamoant (29 CFR 1910.1000 Subpart Z)

EPA Desigastions (40 CFR 302.4)°

RCRA Hazardous Waste, No. U019

CERCLA Hazardous Substmnce. Reportable Quantity: 1000 Ibs (454 kg)

et e Lo ——— e s
SECTION 8. SPECIAL PROTECTION INFORMATION
Goggles: Always wear protective cyegizises or chemical safety goggles. Where splashing is postible, wear s full face shieid. Foliow the
cye- and {ace-protecucn guidelioes in 29 CFR 191Q.133. Respirator: Wear s NIOSH-spproved respirator per the NIOSH Pocket Guide
to Chenical Hazards far the maxinmm-use concentrations and/or the exposure Limits cited in section 2. Follow the respirator guidelines in
29 CFR 1910.134. For emergency or nonroutine use (e.g., cleming reactor vessels of sworage tanks), wear an SCBA with s full facepiece
operated in the pressure-demand or positive-pressure mode, Waroiag: Air-purifying resprainrs will no¢ protect workers m oxygen-
deficient sumospheres. Other: Wear impervious gloves, boots, aprons, gsuntlets. etc., io prevent any possibility of skin contact with this
suspected human carcioogen. Ventilstion: Install and operate general and local ventilation systems powerful enongh (0 mamtain
airboroe ieveis of benzene below the OSHA PEL swundard cited in sectiog 2.
Safety Stations: Make eyewash statious, washing facilities, and safety showers svailabie in use a0d handling sress. Contaminated
Equipment: Contact lenses pose a specizi hazerd; soft leases may absorb irritants and all leases concentrate them. Do nor wesr contact
leases 10 any work ares. Remove contamminated clothing end launder it before wesring it again; ciean this material from shoes and
cquipment Comments: Practce good perscaal hygiene:; always wash thoroughly after using this matenisl. Keep it off of your clothing
sd equipment. Avoid ransferring it {rom your hands 10 your mouth while eating, drinking, or smoking. Do aor eat, drink. ar smoke in
my work area. Do not inhale benzene vaport

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS

Storage/Segregations Siore bentene in 8 coal, dry, weil-ventilated sres sway from sources of igmition and incompatible chemmcals.
Speeisl Handling/Storage: Protect contziners from physical damage. Electricaily ground and bond all metai conteiners used in
shipping or transferring operations. Follow ail parw of 29 CFR 1910.1028.

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

Comments: If possible, substitute iesy toxic solvents for benzene: use this material with extreme caution and only if it is absolutely
esseptial.

Transportstion Data (49 CFR 172.131-2)

DOT Shipping Name: deazenc DOT Label: Flammable Liguid IMO Label: Flammable Liquid
DOT Class: Fiammable Liquid DOT ID No. UN11l4 IMO Class: 32

References: i, 2. 12, 73. 84-94, 100, 103,
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SECTION L. MATERIAL [DENTIFICATION 0]
MAILLIAL ANML o venir HMIS
H:2 oo
QTHER DESIGNATIONS: Methyl Benzene, Methyi Benzot, Phenyimethane, Toluol. F: 3
C7Hg, CAS #0108-38-3 R: 0
PPE®*
MANUFACTURER/SUPPLIER: Avalabie from many suppiiers, including: . *See sect 8§ R1
Allied Corp., PO Box 2064R, Momswwa, NJ 07960; Teiephane: (201) 455-4400 : I3
Ashiand Chemical Co., Industnai Chemicais & Soivents Div., PO Box 2219, S2
Columbus, OH; Telephone: (614) 889-3844 K 4
SECTION 2. INGREDIENTS AND HAZARDS % HAZARD DATA
Tol ca 100 8-hr TLV: 100 ppm. or
i CHy 375 mg/m>* (Skin)**
Man, inhaiauon, TCLo:
100 ppox Psychoaopic***
*  Current (1985-86) ACGIH TLV. The OSHA PEL is 200 ppm with an Rat, Oral, [Degy 5000 mg/kg
acceptable ceiling concentration of 300 ppm and an acceptable Rat, [phaiation, LCLo:
maxumum peak of 500 ppoy 10 minutes, 4000 ppav4 hrs.
** Skin designation indicates that tojuene can be shsorbed through intact Rabbit, Skin, LDgqy: 14 gmvkg
skin and conmbute © overail exposure.
*e* Affects the mind. Humsm, Eye: 300 ppm
SECTION 3. PHYSICAL DATA
Bouing Point ... BIF (lll'C) Evaporanon Rate (BuAc = i) ... 224
Vapor Pressure @ 20°C, mm Hg ... 22 . Specific Gravity (H70 = 1) ... 0.866
Water Solubility @ 20'C wt. % ... 0.05 Meiting Point ... -139°F (-93°C)
Vapor Deasity (Air = 1) ... 3.14 Percent Volatile by Volume ... ca 100

Molecuiar Weight ... 92.15

Appearance and odor Clear, coloriess liquid with a characteristic aromatic odor. The odor is detectable © most individuals in
the range of 10 W 15 ppm. Because oifactory fatigue occurs rapidly upon exposure o tolucae, odor is pot 8 good wamung

property.

SECTION 4. FIRE AND EXPLOSION DATA LOWER]| UPPER |
‘Flash Point and Method Autoignigon Temp. Flammability Limits In Air
40°F (4°C) CC 896°F (480°C) % by Volume 17 71

EXTINGUISHING MEDIA: Carbon dioxide, dry chemucai, aicohol foam Do not use 1 solid stream of water because the sgeam
will scager and spread the fire. Use water spray to cool tanks/containers that are exposed 10 fire and o disperse vapors.

UNUSUAL FIRE/EXPLOSION HAZARDS: This OSHA class [B flammable liquid is a dangerous fire hazard. It is a moderate fire
hazard when exposed to oxidizers, heat, sparks, or open flame. Vapors are heavier than eir and may gavel a considerable
distance 10 an ignition source and flash back.

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

SECTION 5. REACTIVITY DATA

CHEMICAL INCOMPATIBILITIES: Toluede is stable in ciosed containers at room lemperanire under pormai storage and
handling conditions. it does not undergo hazardous polymenzation. This matenai is incompanble with stong oxidizing
ageats. diniqogen teraoxide, silver perchiorate, tetranitromethane, and uranium hexafluonde. Contact with these materiais
may cause fire or explosion. Nitric acid and toluene, especially in the presence of suifuric acid, will produce nitrated
compounds that are dangerously explosive.

CONDITIONS TO AYQID: Avoid exposure o sparks. open flame, hot surfaces, and all sources of heai and ignition. Toluene
will atack some forms of plasucs. rubber, and coatings. Thermai decomposition or burning produces carbon dioxide and/or
carbon monoxide.

Coovra! onwmmau—m
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No.317 486 TOLUENE

—SECTION 7_SPILL, LEAK. AND DISPOSAL PROCEDURES

SECTION 6. HEALTH HAZARD INFORMATION ITLV |
Ioluene 13 DOl ConsideTea & CAICINOGEn OY e N i P, ar USHA. . Yapars of loluene may cause
imtauog of the eyes, gose, upper respamory ract, and skin. Exposure 0 200 ppm for 8 hours causes mnid fatigue,

weakness, confusion, lanmsanon (teanng) snd paresthesia (s sensanon of pnckling, tngling, or creeping oa te sin that

has no objecave cause). Exposure 1 higher concenmanons may cause headache, nauses. dizziness, dilated pupis, and
€upnana, and. 1 scvere case, may cause ocousciousness and desth. The liquid is Zvitating © the eyes and sicn.  Contact
with the eyes may cause ranswemt cornesl damage, coojuncaval amitation, and burns if not prompely removed. Repeated
and/or profonged coutact with the 1km may cuse ¢ryfag and cracxing. It may be sbsorbed through the siin in toxic
amounts. Iummmofmgmmmmmmmmmmof

the vapor. Clrouic overexposure © (Divene may cause revernible kidney and liver mjury. EIRST AID:
Myﬂuhemmﬂqﬂemhd&mﬂmm{cumwm Get medical atennog of fritsion
perusis.* SKIN CONTACT Immeaisety flush sicn (for & least 1S minutes) while removing contammared shoes end
clothing. Wash exposed ares with s0sp and water. Get medicai adestion if irritation persists or if a large ares has been
cxposed.® [INHALATION: Remove vicam w0 fresh ar. Restore and/or support bresthing 83 required. Keep victim warm snd
quiet Get meaical hetp.* [NGESTION: Give victim | © 2 glasses of water or milk. Cantact & poisoa control cenzer. Do oot
duce vomiting uniess directed 0 do s0. Transport victim o a medical facility. Never give snything by mouth i & person
who i3 uoconscious or coovuiting.  * GET MEDICAL ASSISTANCE = In piant, paramedic, conmnunity. Get medical help
for further reatment, observanon, sod support after first aid, if indicated.

SENLLAEAK: Noaufy safety persomnei of large spills or lesks. Remove all sources of hest and ignition. Provide maxmmm
explosion-proof veanistion. Limit access © spill ares © neceszary persounet caly. Remove iesking contziners 0 safe
place f feanibie. Clesnup personnei need protection agunst contact with liquid and inhalation of vapar (see sect. 8).
WASTE DISPOSAL. Absord semai) spiils with paper towe! or vermiculite. Contam large spruls and collect if feasibie, or
absart with vermmculite or sand.  Place waste soivent or absortent min closed contamers for disposal usmg nonsparng
wols. Liquid can be flushed with water t0 = open holding srea for handling. Do not flush 0 sewer, watershed, or wamrway.
COMMENTS: Place m suitable container {or disposai by a licensed contracor or burn in an spproved incineramr. Congider
rectaimng by distillation. Contammated shsorbent can be buried in a samitary isnddfill. Follow ail Federat, state, and loca
regwacons. TLm 96: 100-10 ppm.  Toluene is detignmed as a hazardous waste by the EPA. The EPA (RCRA) HW No. is
U220 (40 CFR 261). The repormble quanaty (RQ) is 1000 by454 kg (40 CFR L17).

- = G W
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SECTION 8. SPECIAL PROTECTION INFORMATION- i :
mhummmmmnmanmvmfummemeu
ponsparking and have s explosion-pmof design. Exhaust hoods shouid have a face velocity of st least 100 Ufm (linear feet
per minute) and be designed © capire heavy vapor. For emergency or noaroutine exposures where the TLY may be exceeded,
use a8 organic chemmical carwridge respiracor if concentration is less than 200 ppm end an spproved canister gas mask or seif-
contaned bresthing apparatus with full facepiece if concentration is grester than 200 ppm.

Safety glasses or spiash goggies shouid be worn i all work aress. Neoprene gioves, apron, face shield, boots, and other
approvriate prowcave clothing sd equipment thouid be available snd worm a3 pecessary 0 prevent skin and eye conmact
Remove contammaied clothing unmediately and do oot wesy it unal it has been property lasundered.

Eyewash sancos md safety showers thould be readily svuilsble m use snd hendling sress.
Contact leases pose a special hazard; soft leases may absorb irritants and ail lenses concenmae them.

SECTION 9. SPECTAL PRECAUTIONS AND COMMENTS - |
SIORAGE SEGREGATION: Sm:nleon!.dry.MManwlyMOmwmmaWﬁﬂm
Storage sreas must meet OSHA requirements for class [B flsmmaiie liquids. Use metai safety cans for handling smail amounts.
Protect containers from phryxical damage. Use only with adequate vearilation. Avoid contact with eyes, skin, or eiothing. Do
pot mhaie or mgest. Use caution when handling this compound because it can be sbeorbed through intact skin i wxic
amounas. SPECIAL HANDLING/STORAGE: Ground and bond metal containers and equipment t prevent staic sparks whea
making vansfers. Do oot smoke m use or storage zreas. Use nonsparking wois.  ENGINEERING CONTROLS: Preplacement
mmmnmmmummmmnmmuwmuw
Workers exposed (0 CONCENTINons greater thad e action level (S0 ppm) shouid be examined at lesst once a yerr. Use of
glcohol can aggravaee the toxic effects of iciuee.

COMMENTS: Empted contamers contan product resxues. Handle accordingiy!

Toluepe /= designated 72 2 hezzynws mpstenc= by the EPA (40 CFR 116). COT Classification: Flammable liqud. UN1294.

!

Dats Sourcets) Code: 1-9, 12, 16, 20. 21, 24, 25 34, 81.32. CR
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Material Safety Data Sheet No. 518
e e e " I YYLENE ixcd lomer
Schenectady, N“y‘“{‘é';osﬁ%é USA [ssued: November 1980
(S18) 377-8855 GENIUM PUBLISHING CORP. | Revised: Augusx 1988
SECTION 1. MATERIAL IDENTIFICATION 26

Materiali Name: XYLENE (Mixea [somers)

Description (Origin/Uses): Used as a raw matena for the production of benzoic acid, phthalic anhydride. isophthalic
and terepnthalic acids and their dimetnyl esters 1n the manufacture of polyester fibers: wn steniizing catgut; with

Canadian baisam as ou-immersion 1 mucroscopy; and as a cieaning agent in mucroscopic techniques.

Other Designations: Dimethyibenzene; Xyloi; 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 1
Comments: Although there are three different 1somers of xylene (ortho, meta, and para), the heaith and physicat F 3 {3
hazards of ail three somers are very sumiar. This MSDS is wnaen for a xylene muxture of all three isomers. R 0 s 2
which 1s usually commercial xyieze. PPG*
*See sect. 8 K 3
SECTION 2. INGREDIENTS AND HAZARDS % | EXPOSURE LIMITS |
Xylene (Mixed Isomers), CAS No. 1330-20-7* e IDLH™ Levei: 1000 ppm
*o-Xylene. CAS No. 0095-47-6 . OSHA PEL
m-Xylene, CAS No. 0108-38-3 8-Hr TWA: 100 ppm. 435 mg/m?
p-Xylene. CAS No. 0106-42-3 ACGIH TLVs, 1987-88
“"Check with your suppiier to determme if there are additions. contanunants, or TLV-TWA: 100 ppm. 435 mg/m’
impunues (such as benzene) that are present 10 reportadle quantities per TLV-STEL: 150 ppm. 055 mg/m’
29 CFR 1910. Toxicity Data™**
.. ) . ci
“T.xinnedxaxely dangerous io Lfe uf healdh. . Humag, {nhaiauon, TC, : 200 ppm
See NIOSH, RTECS (No. ZE2100000), for additional data with references Man, {ohalauoa, LC, ; 10000 ppav6 Hrs
to reproductive, uritative, and mutagenic effects. Rat, Onal, LD, ; 4300 mg/kg
[ SECTION 3. PHYSICAL DATA
Boiiing Point: 275°F 0 293°F (135°C w0 145°C)* Water Solubility (%): [nsoiuble
Meiting Point: -13°F (-25°C) Moiecular Weight: 106 Grams/Mole
Evaporation Rate: 0.6 Relative 10 BuAc = | % Voiatile by Volume: Ca 100 .
Specific Gravity (H,0 = [): 0.86 Vapor Pressure: 7t0 9 Torrs at 68°F (20°C)

Vapor Density (Air = 1): 3.7

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

*Matenais with wider and narrower boiling ranges are commerciaily avasiable.

SECTION 4. FTRE AND EXPLOSION DATA LOWER UPPER
Flash Point and Method Autoigniion Temperature Flammability Limits in Air .
81°F 10 90°F (27°C 10 32°C) 867°F (464°C) % by Volume 1% 7%

Extinguisting Medta: Use foam. dry chemucal. or carbon dioxide. Use water sprays 1o reduce the rate of burming and o cool containers.

Unusual Fire or Expiosion Hazards: Xylene vapor is heavier than air and may wavel a considerable distance (0 a low-lying source of
ignition and flash back. '

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

SECTION 5. REACTIVITY DATA

Xylene s stable in ciosed contawers auring routine operations. [t does not undergo hazaraous poiymerization.

Chemicai Incompatibilities: This matenial may react dangerously with strong oxidizers.
Conditions to Avoid: Avoid any exposure (0 sources of ignition and 0 strong oxidizers.

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

Cooyngnt © 1988 Geruum Pudiismng Corvoranon
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No. 318 XYLENE (Mixed [somers) 3/88

SECTION 6. HEALTH HAZARD INFORMATION

[ SECTION 7. SPILL. LEAK.. AND DISPOSAL PROCEDURES

Xviene :s not listea as a carcinogen ov e {ARC, NTP, or OSHA.

Summary of Risks: Liquid xviege 1s 1 skin umtant and causes erythema. dryness. and defatung; prolonged coplact may cause
buswenng. [nhalng xyiene can depress the ceatrat nervous system (CNS), ana iogesung tl cao resuit 1o gasurowmtesunal disturbance: and
possioty ncrmatemesis (vomung blood). Effects oo the eyes. kidaeys. liver, lungs, ana the CNS are aiso reported. Medical Coanditions
Agaravated by Long-Term Exposure: Problems with eyes, skin. centrat nervous system. kidoeys, and liver may be worseaed by
exposure (0 xviene. [arget Orgaans: CNS. eyes, gasrowtesunai tract, blood, liver. kidnevs, skin.  Primary Entry: [nhaiauon.
sikig conucvabsorotion. Acute Effects: Dizziness: exciuement: drowsiness; incoorainauon; slaggenag gait: 4meauon of eves, nose.
ana throat: comeat vacuolizalion: anorexia; nausea; vomuuog; abdomunai pain; and dermaunus. Chronic Effects: Reversibie eye
damage. neadache. ioss of appeute. nervousness. paie skin, and skin rasii.

FIRST AID: Eyes. |mmediately tlush eyes, iociuding under the eyeiids, gendy but thoroughly with pienty of runoing water for at
lcast 15 muuies. Skip. immediately wash the affected area with soap ang water. [nhaiation. Remove the exposea person o (resh
aur; restore ana/or support his or ner breaunng as needed. Have a wrained person admimister oxygen. [ngestion. Never give anything
by rmouth (0 someone who (S unconscious or convulsing. Vomiting may accur spoatanecusty, but do oot wnduce 1L If vomuung snould
occur, kecp exposed person's head below his or her hips o prevent aspiration (breathing the liquid xylene 1nto the (ungs). Severe
hemorrnagic poeumonitis with grave, possibly fatal, puimonary injury can occur from aspuing very smail quanuties ot xyleae.

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

recommended.

Spill/Leak: Noufy safety personnei, provide venulauon, and elimnate ail sources of igmtion unmeaiately. Cleanup personaet need
protecuon agawnst contact with and inhaiation of xylene vapor (see sect. 8). Coaotain large spiils and coliect waste or adsorb it with an 1aert
matenal suca s sand. earth, or vermuculile, Use goasparking w00is (o piace waste liquid or absorbent wto closabie contamners for disposal.
Keep waste out of sewers, watersheds, and waterways.

Waste Disposal: Coatact your suppuer or a licensed contractor for detailed recommendauons. Follow Federal. state. and locai
reguiatons.

OSHA Designations

Avr Contaminant (29 CFR 1910.1000 Subpant Z)

EPA Designations (40 CFR 302.4)

RCRA Hazardous Waste, No. U239
CERCLA Hazardous Substance, Reportable Quantity: | 000 Ibs (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 goggies. Where splashing is possible, wear a full face shieid as a
supplementary protecuve measure. Follow OSHA eye- and face-protecuon regulations (29 CFR 1910.133). Respirator: Use a NIOSH-
approved respurator per the NIOSH Pocket Guide 10 Chemicai Hazards for the maximum-use concenranions and/or the exposure Limits
cited in secuon 2. Follow OSHA respurator regulations (29 CFR 1910.134). For emergency or sonrouune use (leaks or cleaning reactor
vesseis and storage tanks), wear an SCBA with a full facepiece operated in the pressure-demand or positive-pressure mode. Waraing: Air-
punfying resptrators wiil nos protect workers m oxygen-deficient atmospheres. Other: Wear impervious gioves, boots, aprons. gaunuets,
etc.. 1s required by the specifics of the work operauos to prevent proionged or repeated skin contact with xylene. Veatilatiosn: lnstail
ana operate general and local maximum, explosion-proof venulation systems powerful enough to maiatain airborne ievels of xvieae
beiow the OSHA PEL stanaard cited 1n secuon 2. Local exhaust vennlation is preferred because it preveats dispersion of xylene nto
gencral work areas by eliminaung 1t at its source. Consuit the fatest edition of Genium reference 103 for detailed recommendations.
Safety Statioms: Make eyewash stauons, safety/quick-drench showers. and washing facilities avaiiable in areas of use and handliog.
Cogtaminated Equipment: Coatact lenses pose a special hazard: soft lenses may aosord uritants and ail lenses concentrate themn Do
not wear contact leases 1o agy work area. Remove contaminated clothing and launder it before weanng it agam: clean xyleae from shoes
and equipment. Comments: Pracuce good persopal hygiene: always wash thoroughly after using s matenat. Keep it off of your
clothing 3od equipment. Avoid transfernng it from your hands o your mouth while eaung, drinking, or smoking. Do not eat, drmk, or

smoke 11 any work area. Do pot inhale xylene vapor.

~ SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS

StoragesSegregation: Store xylege 1n a cool, dry, well-ventilated area away from sources of igniuog and swosg oxidizers. Protect
containers from physicai damage.

Special Handling/Storage: Make sure ail engineering systems (production, ransportauon) are of maximum explosion-proof design.
Ground 2ad boad all containers, pipelines, ec., used in shipping, ansferring, reacung, producing, and sampiing operations.

Trapsportation Data (49 CFR 172,101-2)
DOT Shipping Name: Xylene DOT Label: Flammable Liguid
DOT ID No. UN1307 DOT Hazard Class: Flammabie Liquid

IMO Label: Flammable Liquid
IMO Class: 3.20r3.3

References: |, 2, 12,73, 84-94, 100, 103.
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INTRODUCTION

This guideline s intended as a source of information for
employees. employers, physicians. industnai hygienists.
and other occupationai heaith professionais who may
have a need for such information. It does not attempt to
present all data: rather, it presents pertuinent information
and data in summary form.

SUBSTANCE IDENTIFICATION

Anthracene

. Formuia:C..Hu

¢ Synonyms: None

as ° Appearance and odor: Pale green solid with a faint
I' aromatic odor. .

Phenanthrene

I L4 Formula:C..H..

¢ Synonyms: None

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

: Pyrene

|' Formula: C.([H.o
" ¢ Synonyms: None
* Appearance: Bright yellow solid

.Carbazole

¢ Formula: C.,H.N
¢ Synonyms: None

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

WBenzo(a)pyrene

* Formula: CeH.s
* Synonyms: BaP. 3.4-benzopyrene

Occupational Heaith Guideline for
Coal Tar Pitch Volatiles

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

PERMISSIBLE EXPOSURE LIMIT (PEL)

The current OSHA standard for coal tar pitch volatiles
is 0.2 miiligram of coal tar pitch volatiles per cubic
meter of air (mg/m?®) averaged over an eight-hour work
shift. NIOSH has recommended that the permissibie
exposure limit for coal tar products be reduced to 0.1
mg/m* (cyclohexane-extracuable fraction) averaged
over a work shift of up to 10 hours per day, 40 hours per
week, and that coal tar products be regulated as occupa-
tionai carcinogens. The NIOSH Criteris Document for
Coal Tar Products and NIOSH Critenia Document for
Coke Oven Emissions should be consulted for more
detailed informaton.

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.
¢ 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, biadder, and kidneys.
Pregnant women may be especially susceptible to expo-
sure effects associated with coal tar pitch voistiles.
Repeated exposure to these materizis may aiso cause
sunlight to have a more severe effect on a person'’s skin.
In addition, this type of exposure may cause an allergic
skin rash. '

* Reporting signs and symptoms

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

* Recommended medical surveillance

The following medical procedures shouid be made
available to each empioyee who is exposed to coal wr
pitch volatiles at potentiaily hazardous levels:

assist in acnieving an effective occupational heaith program. However. they may not be sufficient 10 achieve comptiance

. These recommenaations reflect good industrial hygiene ano medicat surveillance practces and their implementation wiii

with all requirements of OSHA requtations.

l U.S. DEPARTMENT OF HEALTH ANO HUMAN SERVICES
Public Heaitn Service Canters 1or Oisease Controt
Natona! institute for Occupationar Safaty ana Heaitn
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U.S. DEPARTMENT OF LABOR
Occupauonat Safaty ang Heaitn Administrauon



1. ansual memeat Examination:

—A complete history and physical examnation: The
purpose 1s to detect pre-exsung conditions that might
place the exposed empioyee at increased risk. and to
cstablish a baseline for future heaith monitonng. Examu-
nation of the oral cavity, respiratory tract, bladder, and
kidneys should be stressed. The skin should be exam-
wned for evidence of chromic disorders, for premalignant
and malignant lesions. and evidence of hyperpigmenta-
tion or photosensitivity.

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

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

—Sputum cytology: Coal tar pitch volatiles are asso-
ciated with an excess of lung cancer. Employees having

10 or more years of exposure or who are 45 years of age

' or older should have a sputum cytology examination.

" —14" x 17" chest roentgenogram: Coal tar pitch

volatiles are associated with an excess of lung cancer.

. Survetllance 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 complete blood count is considered necessary to
jsearch for leukemia and aplastic anemia.

—Skin disease: Coal tar pitch volatiles are defatting
“agents and can cause dermatitis on prolonged exposure.

ersons with pre-existing skin disorders may be more

susceptible to the effects of these agents.

Periodic Medical Examination: The aforementioned

iadical examinations should be repeated on an annuai

jasis. and semi-annually for employees 45 years of age
r older or with 10 or more years' exposure to coal tar
pitch volatiles.

- Summary of toxicology
anl tar pitch volatiles (CTPV) are products of the
estructive distillation of bituminous coal and contain
aBolynuclear aromatic hydrocarbons (PNA’s). These
Edrocarbons sublime readily, thereby incressing the
ounts of carcinogenic compounds in working areas.
Epidemiologic evidence suggests that workers intimate-
, exposed to the products of combustion or distillation
bituminous coal are at increased risk of cancer at
many sites. These include cancer of the respiratory
i@i#ct, kidney, bladder, and skin. In a study of coke oven
;kers, the level of exposure to CTPV and the iength
time exposed were related to the development of
cancer. Coke oven workers with the highest risk of
cer were those employed exclusively at topside jobs
# 5 or more years, for whom the increased risk of

lanl Tar Piteh Volatiles

dying from lung cancer was l|O-fold: all coke oven
workers had a 7-¥2-fold increase in risk of dying from
kidney cancer. Although the causative agent or agents
of the cancer in coke oven workers is unidentified, it is
suspected that several PNA's in the CTPV generated
during the coking process are involved. Ceruain indus-
trial populations exposed to coal tar products have a
demonstrated risk of skin cancer. Substances containing
PNA's which may produce skin cancer also produce
contact dermatitis; examples are coal tar, pitch, and
cutting oils. Although allergic dermautis is readily
induced by PNA's in guinea pigs, it is oaly rarely
reported in humans from occupational contact with
PNA's; these have resulted largely from the therzpeutic
use of coal tar preparstions. Components of pitch and
coal tar produce cutaneous photosensitization; skin
eruptions are ususily limited to areas exposed to the sun
or uitraviolet light. Most of the phototozic sgents wiil
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 volaties may be
associated with benzene, an agent suspected of causing
leukemis and known to csuse apiastic anemia.

CHEMICAL ANO PHYSICAL PROPERTIES

¢ Physical data—Anthracene

. Molecular weight: 178.2

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

3. Specific gravity (water = 1): 1.24

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

S. Meiting 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):
Insolubie .

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

{. Molecuiar weight: 178.2

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

3. Specific gravity (water = {): 1.18

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

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
¢ Physical data—Pyrene

{. Molecuiar weight: 202.3

2. Boiling point (760 mm Hg): Greater than 360 C
(greater than 680 F)
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3. Specitic gravity (water = i): 1.28
. 94. Vapor density (air = | at boiiing po:nt of pyrene::

5. Meiting point: 150.4 C (303 P

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

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

8. Evaporation rate (butyi acetate = i): Not applica-
ble
* Physical data—Carbazole

|. Molecular weight: 167.2

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

3. Specific gravity (water = |): 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—Benzota)pyrene

1. Molecular weight: 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. Meiting point: 179 C (354 F)
6. Vapor pressure at 20 C (68 F): Less than | mm Hg
7. Solubility in water. g/100 g water at 20 C (68 F):
Insoiubie : :
8. Evaporation rate (butyl acetate = {): Not applica-
@ ble
" o Reactivity
1. Conditions contributing to instability: None haz-
ardous
2. Incompatibilities: Contact with strong oxidizers
may cause fires and explosions.
l 3. Hazardous decomposition products: None
B 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
a (1004 F); Others: Data not available
I 3. Flammable limits in air. % by voiume: Anthra-
‘cene: Lower: 0.6; Others: Data not available
4. Extinguishant: Foam, dry chemical, and carbon
dioxide
H* Warning properties
Grant states that “‘coal tar and its various crude frac-
ggions appesar principally to cause reddenmg and squa-
ous eczema of the lid margins. with only smali ero-
sions of the corneai epithelium and superficial changes
in the stroma, which disappear in a month following
xposure. Chronic exposure of workmen to tar fumes
‘@knd dust has been reported to cause conjunctivitis and
discoloration of the cornea in the paipebrai fissure.
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either near the limbus or. in extreme cases. across the
whole cornea. Occasionaily, epithelioma 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 1s basea
on a singlie eight-hour sampie or on two four-hour
sampies. Several short-time interval sampies (up to 30
minutes) may also be used to determine the average
exposure level. Air samples shouid be taken in the
empioyee's breathing zone (air that would most neariy
represent that inhaled by the empioyee).

* Method

Coal tar products may be sampied by coliection on a
glass fiber fiiter with subsequent uitrasonic extraction
and weighing. An analytical method for coal tar pitch
volatiles is in the NIOSH Manuai of Anaiytical Methods.
2nd Ed.. Vol. 1. 1977. available from the Government
Printing Office. Washington, D.C. 20402 (GPO No.

017-033-00267-3).
RESPIRATORS

¢ Good industrial hygiene practices recommend that
engineering controls be used to reduce environmentai
concentrations to the permissible exposure level. How-
ever, there are some exceptions where respirators may
be used to control exposure. Respirators may be used
when engineering and work practice controis are not
technically feasible, when such controls are in the
process of being installed, or when they fail and need to
be suppiemented. Respirators may also be used for
operations which require entry into tanks or closed
vessels, and in emergency situations. If the use of
respirators is necessary, the only reéspirators 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 Heaith.

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

PERSONAL PROTECTIVE EQUIPMENT

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

work premises. A ‘
* Clothing contaminated with coal tar pitch volatiles

Coal Tar Pitch Volatiles 3



shouid be piaced in ciosed containers for storage until 1t

SANITATION

fac:litiea.

case:

\l
.

Operation

extraction and
packaging from coal tar
fraction of coking

l Liberation trom

'Use as a binding agent
in manutacture of coal
g briquettes used for fuel;
l use as a dielectric in the
‘manufacture of battery
. electrodes, electric-arc
Ifurnace electrodes, and
'Welectrodes for alumina
reduction
Use in manufacture of
oafing felts and papers
na rooting

'sCoal Tar Pitch Volatilea
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g
. The following list inciudes some common operations in
Al

can be discarded or unui provision is made for the
removal of coal tar pitch volaules from the clothing. If
the clothing 1s to be iaundered or otherwise cleaned o
remove the coal tar pich volatles, the person perform-
ing the operation should be informed of coal tar pitch
volatiles's hazardous properues.

* Empioyees should be provided with and required to
use splash-proof safety goggles where condensed coai
1ar pitch voiatiles may contact the eyes.

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

>

* Areas in which exposure 10 coai tar pitch volatiles
may occur should be identified by signs or other
appropriate means. and access to these areas should be
limited to authorized persons.

COMMON OPERATIONS AND CONTROLS

which exposure to coal tar pitch volatiles may occur
and control methods which may be effective in each

Controls

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

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

Process enclosure:
local exhaust
ventilation; general
dilution ventilation;
personai protective
equipment

Operation Controls

Process enciosure;
locat exhaust
ventilatan; general
dilution ventilation;
personal protecuve
equipment

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

Use in manufacture and Process enciosure;

repair of refractory local exhaust

brick; use in production ventilation; general
of foundry cores; use in dilution ventilation;
manutacture 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 occasionaily. If irritation
is present after washing, get medical attention. Contact
lenses should not be worn when working with these
chemicals.

¢ Skin Exposure

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

* Breathing .
If a person breathes in large amounts of coal tar piwch
volatiles. move the exposed person to fresh air at once.
If breathing has stopped. perform artificial re:pinupn. .
Keep the affected person warm and at rest. Get medical
attention as soon as possibie.

* Rescue

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

anses.

SPILL AND DISPOSAL PROCEDURES

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

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

concentrations. the following steps shouid be taken:
1. Ventilate area of spili.
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2. Collect reieased matenai in the most convenient and

safe manner for reclamaton or for disposal in sealed
l‘ contaners in a secured sanitary landfiil.

* Waste disposal method:

Coal tar puch volatiles may be disposed of in sealed
I containers 1n a secured samitary landfill.
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RESPIRATORY PROTECTION FOR COAL TAR PITCH VOLATILES

Condition

Minimum Respiratory Protection’
Required Above 0.2 mg/m?

Particulate ana Vapor
Concentration

2 mg/m? or less

A chemical cartndge respirator with an organic vapor cartridge(s) and with a
fume or hign-efticiency filter.

Any supptied-air respirator.

Any seif-contained breathing apparatus.

10 mg/m? or less

A chemicat 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 a front- or back-mounted organic vapor canster
and with a tull facepiece and a fume or high-efticiency filter.

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

Any self-contained breathing apparatus with a full facepiece.

200 mg/m? or less

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

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

400 mg/m? or less

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

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

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

A combination respirator which includes a Type C supplied-air respirator with a
full facepiece operated in pressure-demand or other positive pressure or com!m_:-
ous-fiow mode and an auxiliary seif-contained breathing apparatus operated in
pressure-demand or other positive pressure mode.

I‘ Fire Fighting

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

' Escape

l

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

Any escape self-contained breathing apparatus.

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

'I‘
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Occupational Health Guideline for
Naphtha (Coai Tar)

INTRODUCTION

This. guideline 1s intended as a source of information for
empioyees. employers. physicians. industrial hygienists.
and other occupauonal hesith professionais who may
have a need for such informauon. [t does not attempt to
present all data: rather, it presents perunent information
and data in summary form.

SUBSTANCE IDENTIFICATION

* Formula: C,H, ~ C.H.« (approximately)

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

* Appearance and odor: Reddish-brown, mobile liquid
with an aromatic odor.

PERMISSIBLE EXPOSURE LIMIT (PEL)

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

HEALTH HAZARD INFORMATION

* Routes of exposure

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

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

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

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

* Recommended medical surveillance

The following medicai procedures should be made
available to each employee who is exposed to coal tar
naphtha at potentiaily hazardous levels:

1. Initial Medicai Screeming: Employees shouid be
screened for history of certain medical conditions
(listed below) which might place the empioyee a
incressed risk from coal tar naphtha exposure.

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

-=Liver disesse: Although coai tar naphths is not
known as a liver toxin in humans. the importance of this
organ in the biotransformauon and detoxification of
foreign substances should be considered before expos-
ing persons with impaired liver functon.

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

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

2. Periodic Medicai Examination: Any employee devei-
oping the above-listed conditions should be referred for
further medical examinstion.

* 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
1o 20 hours a day for 7 days had some reduction in
blood leukocytes, possibly the resuit of the presence of
benzene. There are few if any well documented reports
of industrial injury resulting from the inhalation of

These recommencations refiect good industrial hygiene and medical surveifance practices and their implementation wilt
assist in acnieving an etfective occupational hearth program. However. they may not be sutficient to achieve comptance
with all requirements of OSHA regutations,

U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES
Pubiic Meaith Service Canters tor Oisaase Controt
National insttute lor Occupatonal Safety ana Heaitn
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Liapassiee. ssvwover, cXpOSUre [0 NIgn concentrations
might be expected to cause iightheadedness. drows:-
ness. and possioly irritation of the eves. nose. and throat.
Repeated or proionged contact with the liquid may
result in drymg and cracking skin due to defatting
acuon. Coal tar (naphtha) is a non-umiform mixture of
aromatic hydrocaroons and may contain benzene.

CHEMICAL AND PHYSICAL PROPERTIES

¢ Physicai dats

I. Molecuiar weight: 110 (approximately)

2. Boiling point (760 mm Hg): 110 to 190 C (230 to
J74F)

3. Specific gravity (water = 1):0.97

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

5. Melting point: Data not available

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

7. Solubility 1n water, g/100 g water at 20 C (68 F):
Insoiubic

8. Evaporauon rate (butyl acetate = i): Greater than

!
* Reacurvity
i |. Conditions contribuung to instability: Heat

| 2. Incompaubilities: Contact with strong oxidizing
agents may cause fires and explosions.
3. Hazardous decomposition products: Toxic gases
{8 and vapors (such as carbon monoxide) may be rejeased
in a fire involving coal tar naphtha.
4. Speciai precautions: Coal tar naphtha wiil attack
some forms of plasucs. rubber, and coatings.

- « Flammability

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

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

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

 available
l 4. Extingwishant: Dry chemicai. foam. carbon diox-
ide .
¢ Warning properties
,l 1. Odor Threshold: Since the odor thresholds of the
“"main constituents of coal tar naphtha are below their
__permissible exposure limits. the odor threshold of coal
'tar naphtha is assumed to be below the permussible
exposure limit.
2. Eye Irnitation Level: According to Grant. Gafafer
{listates that the naphthas cause conjunctival irritation.
wo of the main consutuents of coal tar naphtha.
xylene and toluene. cause noticeable eye irritation at
mconcentrations of 200 and 300 ppm. respectively.
[ 3. Evaluauon of Warning Properues: Since the odor
~threshoid of the main consutuents of coal tar naphtha
re well below their permissible exposure limits. coai tar
aphtha is treated as a matenal with adequate warning
roperties.

l Napnina (Coal Tar)

MONITORING AND MEASUREMENT
PROCEDURES

* General

Measurements to determine empioyee exposure are best
taken so that the average eight-hour exposure 1s basea
on a single eight-hour sample or on two four-hour
samples. Severai short-tume intervai sampies (up to 30
minutes) may aiso be used to deterrmine the average
exposure level. Air samples shouid be taken in the
empioyee's breathing zone (air that wouid most neariy
represent that inhaled by the empioyee:.

* Method
Sampling and anaiyses may be performed by collecuion

of coal tar naphtha vapors using an adsorption tube
with subsequent desorption with carbon disulfide and
gas chromatographic analysis. Also. detector tubes cer-
tified by NIOSH under 42 CFR Pan 84 or other direct-
reading devices calibrated to measure coal tar naphtha
may be used. An analytical method for coai tar naphtha
is in the AN'TOSH Manual of Anaivticai Methods. 2nd Ed..
Vol. 3. 1977, available from the Government Prinung
Office. Washington. D.C. 20402 (GPO No. 017-033-
00261-4).

026).

RESPIRATORS

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

« In addition to respirator seiection. a complete respira-
tory protection program shouid be instituted which
includes regular training, maintenance, inspecuon,
cleaning, and evaiuation.

PERSONAL PROTECTIVE EQUIPMENT

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

* Clothing wet with liquid coai tar naphtha should be
placed in closed containers for storage until it can be
discarded or until provision is made for the removal of
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coas tar napntha from the clothing. If the ciothing 1s to
be laundered or otherwise cieanea to remove the coai
tar naphtha. the person performing the operaton should
be intormea of coai tar napntha's hazargous properties.
* Non-impervious clothing which becomes wet with
liquid coal tar naphtha should be removed promptly
and not reworn until the coal tar naphtha 1s removed

from the clothing,

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

SANITATION

shouid be promptly washed or showered with soap or
miid detergent and water to0 remove any coai tar

naphtha.

COMMON OPERATIONS AND CONTROLS

The followng list includes some common operations m

which exposure to coai tar naphtha may occur and

control methods which may be effective 1n each case:

Operation

Use in preparation of
coal-tar paints

Use in preparation of
coumarone and indene

rubber ingustry n
manutfacture of water-
'proof cloth, shoe

| Use as a solvent in

adhesives, ana rubber
" tires

se as a solvent,
iluent, or thinner in

“paint, varnish, and
lacquer industnes

Use in formulations of
trocellulose and
hylcellulose

!mmm 1978

I * Skin that becomes wet with liquid coaf tar naphtha
i

Controts

Process enclosure:
general dilution
ventilation: personal
protective equipment

General dilution
ventilation; personal
protective equipment

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

General dilution
ventilation; local
exhaust ventilation:
personal protective
equipment

General dilution
ventiation; local
exhaust ventiiation:
personal protective
equipment

Operation

Use as a solvent tor
polymenzega Styrot,
short-oil phenolic
varnishes, urea. resins.
melamine, ana other
synthetic resins: use as
a sotvent tor pestcides
as 0OT ana
Gammexane

EMERGENCY FIRST AID PROCEDURES

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

If coal tar naphtha gets into the eyes, wash eyes
immediately with large amounts of water, lifting the
lower and upper lids occasionaily. If irritation persisis
after washing, get medical attention. Contact lenses
shouid not be wom when working with this chemical.
¢ Skin Exposare

If coai tar naphtha gets on the skin, promptly wash the
contaminated skin using soap or mild detergent. If coai
tar naphtha soaks through the clothing, remove the
clothing immedtately and wash the skin using soap or
mild detergent. If irrtatuon persists after washing, get
medical attention.

* Bresthing

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 aruficial respiration.
Keep the affected person warm and at rest. Get medical
attention s soon as possible.

¢ Swallowing

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

* Rescue

Move the affected person from the hazardous exposure.
If the exposed person has been overcome. noufy some-
one else 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 shoulid be restricted from areas of spiils or leaks until
cleanup has been completed.

* [f coal tar naphtha is spilled or leaked. the following
steps should be taken:

1. Remove ail ignition sources.

2. Venulate area of spill or ieak.

3. For smail quantities. absorb on paper toweis. Evapo-
rate in a safe place (such as a fume hood). Allow
sufficient time for evaporating vapors to completely

Controts

Genera! dilution
ventilation; locai
exhaust ventilation;
personat protective
equipment '

Naphtha (Coal Tar) 3



ciear tne nood ductwork. Burn the paper 1n a suitable
location away from combusubie matenais. Large quan.
tties can be collected ana atomuzea 1n a suitabie com.
bustion chamber. Coal tar naphtha shouid not be ai-
lowed 1o enter a confined space. such as a sewer,
because of the possibtlity of an expiosion.

¢ Waste disposal methods:

Coal tar naphtha may be disposed of:

I. By absorbing 1t 1n vermucuitte. dry sand. earth or a
simiiar matenai and disposing in a secured santary

landfill. ‘

1. By atomizing in a suitable combustion chamber.

il‘apmm (Coal Tar)
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RESPIRATORY PROTECTION FOR NAPHTHA (COAL TAR)

Condition

Minimum Respiratory Protection®
Required Above 100 ppm

Vapor Concentration

1000 ppm or less

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

5000 ppm or less

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

Any self-contained breatning apparatus with a full facepiece.

10,000 ppm or less

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

Greater than 10,000 ppm or
entry ano escaoe from
unknown concentrations

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

A combination resprrator 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 ano an auxiliary self-contained breathing apparatus operated in
pressure-demand or other positive pressure mode. :

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

Any escape self-contained breathing apparatus.

*Onty NIOSH-approved or MSHA-approved equipment snouid be used.



1145 Catalyn Street Issued: August 1979
Schenectady, NY 12303-1836 USA asmum pususina core. | Revised: November 1988

Material Safety Data Sheet No.351
from Genium's Reference Collection STYRENE MONOMER
Genium Publishing Corporation . (Revision C)

(518) 377-8855
SECTION 1. MATERIAE IDENTIFICATIO.
Material Name: STYRENE MONOMER

Description (Origin/Uses): Used widely in makmg polystyrene plastics, protective coatings, styrenated polyesters,
copolymer resins, and as a chemical intermediate. Styrene-butadiene rubber (SBR) is the most extensively used type

of synthetic rubber. NFPA
Other Designations: Phenyl Ethylene; Vinyl Benzene; Cinnamene; Ethylenylbenzene; HﬂMlg R 1
Styrol; CH,CH=CH,; CAS No. 0100-42-5 F 3 I 3
Manufacturer: Contact your supplier or distributor. Consuit the latest edition of the Chmucalwak gm.z s 2
Buyers’ Guide (Genium ref. 73) for a list of suppliers. *See sect. 8 K 0
' SECTION 2. INGREDIENTS AND HA " LIME

Ca 100 OSHA PELs
8-Hr TWA: 50 ppm, 215 mg/m’
15-Min STEL: 100 ppm, 425 mg/m*

Styrene, CAS No. 0100-42-5

ACGIH TLVs (Skin®), 1988-89
TLV-TWA: 50 ppm, 215 mg/m*
TLV-STEL: 100 ppm, 425 mg/m’
. . be intact ski . .
mummexposmm absorbed through intact skin, which contributes to Toxicity Datase
Human, Inhalation, LC, : 10000 ppm (30 Mins)

**See NIOSH, RTECS (WL3675000), for additionai data with references to
reproductive, mutagenic, mmongemc and irritative effects.

Humag, Inhalation, TC, : 600 ppm

SECTION: 3. PHYSIECAL: D
Bolling Polnt: 293°F (145°C) Molccular Welght: 104 Grams/Moie
Meiting Polnt: -23.08°F (-30.6°C) - Solubllity in Water (%): Slight

Vapor Density (Air=1): 3.6 Specific Gravity (H,O = 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 coloriess-to-yellow, oily liquid; sweet, pleasant aromatic odor at low concentrations and unpleasant odor at high
concentrations. The odor recognition lhruhold (100% of test panel, unfangued) is 0.15 ppm in air.

-SECTION - 4; ND

Flash Point and Method: 88°F (31 C) cc | Autoignition Temperatre: 914°F (490°C) | LEL: L1%wv | UEL: 6.1% viv
Extinguishing Media: Use foam, dry chemical, or carbon dioxide. Use water spray to cool fire-exposed containers, to disperse the styrene
vapor, and (o protect personnel who are attempting to stop a styrene leak. In the case of large fires the fire-fighting should b.e 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 gnd can foqn
polymers that will block the vents or flame arresters of storage tanks. Special Fire-fighting Procedures: Wear a self-contained breathing
apparatus (SCBA) with a full facepxece operated in the pressure-demand or positive-pressure mode

"SECTION - 5. REACTD
Stability/Polymerization: Styn:ne is slable i closed containers during routine operations. Hazardous polymerization can occur if 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 materials such as chiorosuifonic acid, oleum, and sulfuric acid.
Additionally, it can self-polymerize if the inhibitor becomes depleted, is removed, or is otherwise rendered ineffective. Cpl}fﬂno to
Avoid: Avoid any exposure to sources of ignition and to incompatible chemicals, especially cataiytic materials that can initiate or promote
hazardous polymerization. Hazardous Products of Decomposition: Toxic gases such as carbon monoxide are formed by the thermai-
oxidative decomposin’on of stytene dun’ng fires.

Carcinogenlcuy. Styrene is not hsted asa carcmogen by the NTP, IARC, or OSHA. Some studies indicate that styrcne may be mulagemc
and teratogenic. Summary of Risks: Workers exposed to styrene vapor at 200 to 700 ppm experienced drowsiness, nausea, headache,
fatigue, dizziness, and possibly a metallic taste in their mouths, Exposures above 800 ppm are immediately irritating to the eyes, nose, and
the respiratory system. Repeated or prolonged skin contact with liquid styrene can cause defatting, dermatitis, and irritation. Excessive
exposure through inhalation can cause narcotic effects and even death. A death has been reported from 2 30-minute exposure at 10000 ppm.
"Styrenc sickness" has been described with symptoms of nauses, vomiting, and an intoxicated sensation. Medical Conditions Aggravated
by Long-Term Exposure: None reported. Target Organs: Skin, eyes, respiratory system, and the centrai nervous sytem (CNS). Primary
Entry: Inhalation, skin contact and absorption. Acute Effects: Skin and eye irritation; depression of the CNS symptomized by drowsiness,

Copyright © 1968 by Genism Publishing Corparsticn
Any commercisi use of reprodaction Without the publisher's pernissicn i probilyited



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

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, gently but thoroughly with flooding amounts of running water for at least 15 minutes. Skin. Rinse the affected area

with flooding amounts of water and then wash it with soap and water. if large skin areas are involved, continue to carefully monitor the
exposed person for signs of developing devression of the CNS, because liquid styrene can penetrate intact sidin rapidly by absorption.
Inhalation. Remove the exposed person o fresh air; restore and/or support his or her breathing as needed. Have qualified medical personnel
administer oxygen as required. Ingestion. Urlikely. Should this type of exposure occur, slowly give the exposed person 4 to 8 glasses of
milk or water to dilute the material, but do not induce vomiting. Never give anything by mouth to someone who is unconscious or convuls-
ing. Get medical 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 dclermimng the level of 1 of exposure o the styrene.

SpilVLeak: Notify safety personnel, evacuate unnecessary personnel, eliminate ail sources of ignition xmmedmlely. and I’ﬂWlde adequate
ventilation. Cleanup personne! need protection against skin or eye contact with this liquid as well as inhalation of its vapor (see sect. 8).
Contain large spiils 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 length of time. Reclamation of spilled
liquid styrene is not recommended; its reactivity and the possibility of contaminant-induced polymerization make reclamation unactractive.
Contact your supplier or a licensed contractor for detailed recommendations. Follow Federal, state, and local regulations.

OSHA Designations

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

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

SECTION- 8. SPECIAL PROTECTION: INFORMATION -

Goggles: Always wear protective eyeglasses or chemical safety goggies. Where splashing is possible, wear a full face shield. Follow
OSHA eye- and face-protection reguiations (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., (o
prevent prolonged or repeated skin contact with this material. Ventilation: Install and operate general and local maximum, explosion-proof
ventilation systems powerful enough to maintain airborne levels of this material below the OSHA PEL standard cited in section 2. Local
exhaust ventilation is preferred because it prevents dispersion of the contaminant into the general work area by eliminating it at its source.
Consult the latest edition of Genium reference 103 for detailed recommendations. Safety Stations: Make emergency eyewash stations,
safety/quick-drench showers, and washing facilities available in work areas. Contaminated Equipment: Contact lenses pose a spec:al
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
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. 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: Coatamination 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 inventpry carefully.
Prolonged storage is strongly discouraged, and a first-in, first-out rotation system may be useful for proper stock rotation rcquxregn:nt;.
Check the styrene at least weekly to determine the inhibitor and polymer content if the material is being stored for any period of time in
excess of 30 days at 90°F (32°C). Large tanks of styrene should be stored under a nitrogen blanket. Engineering Controls: Mak.e 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, Inhibited
DOT Hazard Class: Flammable Liquid IMO Labej: Flammable Liquid

ID No. UN2055 IMO Hazard Class: 3.3

DOT Label: Flammable Liquid IMDG Packaging Group: I

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 are

necessaniy purchaser’s responsibility. Therefore, although reasonable care has Prepmd by PJ Igoe’ BS
beea takes in tae preparation of such information, Genium Publishing Corp. . ; iy Wilson, CIH
extends 00 warranties, makes 00 representations and assumes 0o respoasibility Industrial Hyglene Review: DJ ’

a3 to the accuracy or suitability of such information for application to

Medical Review: MJ Hardies, MD

purchaser’s intended purposes or for consequences of its use. 6

Capyrigit © 1988 by Genium Publisking Carporstion
Agy comxnercial ss of reproduction without the publisher's permission is profibited



MATERIAL SAFETY DATA SHEET ”S";;L - -
GENIUM PUBLISHING CORPORATION - PHENOL (Revision
1145 CATALYN ST.' SCHENECTADY, NY 12303 USA (518) 377-8854 AR lsved:  Seprember, 198G

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

SECTION 1. MATERIAL IDENTIFICATION a

MATERIAL NAME: pHENOL _

OTHER DESIGNATIONS: Carbolic Acid. Hydrobenzene, Oxybenzene, Phenic acid, Phenyl Hydrate, Phenyl hydroxide,
Phenylic acid, Phenyl alcohol. CAS #000 108 952, C6H50H o
MANUFACTURER/SUPPLIER:  Availabie from many suppiiers, including: 0.0

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

SECTION 2. INGREDIENTS AND HAZARDS % HAZARD DATA
PHENOL ca 100] 8 hr TNA: 5 ppm,

@oa . 19 mg/m> (Skin) 5
STEL: 10 ppm, 38 mg/m

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

* Current OSHA PEL and ACGIH TLV/STEL (1984-85) (Skin) notation indicated 140 mg/kg ...
a potential contribution to overall exposure via absorption through Rat, oral LDLo:
the skin. LAl mgike ..
3 : .
NIOSH recommends a 10 hr. TWA of 20 mg/ns with a ceiling of 60 mg/m Rat, skin LDSO:
for any 1S minute period. 669 mg/kg

SECTION 3. PHYSICAL DATA

Boiling Point € 1 atm ............ 359.4% (181.9°C) Specific Gravity (H,0z1):
Vapor pressure @ 25°C ............ 0.3 Solid: 1.017 @ 25/4°C
Vapor density (Airsl) ............ 3.24 Liquid: 1.0576 @ 41/4°C
S 0 . - 109.4°F (43°C)
Solubility in water (% by wt.) ... 8.4 @ 20°C Melting point .......... FEREE .

(Sol. in all proportion @ temp. >66°C) Volatiles, % by vol @ 20°C .. ca 100
-------------------- mmmemmeeecrccccccccccaccacceccaacananany, ; BuAc=1) ... <0.03
APPEARANCE & ODOR: White crystalline solid with a charac- f sz‘porézloncsgtee(aooc ) ... 1.5l
teristic sharp medicinal sweet, tangy odor which is de- :Mo:cosi :’wei I;t ’ . 94.12
tecEable above 0.05 ppm. Phenol turns gink or red if it ! ecula ght .........
contains jmourities or Jf it is expo<ed to heat or light ' U
SECTION 4. FIRE AND EXPLOSION DATA : Lower pper

Flash Point and Method Awmoigniuon Temp. Flammabiiity Limits in Air
175°F (79°C) c.C. 1319°F (715°C) A \ by volume 1.5 8.6

EXTINGUISHING MEDIA: Carbon dioxide, dry chemical, or alcohol type foam. Do not use a solid stream qf water
since the stream will scatter and spread the fire. Use water spray to cool fire-exposed tanks/contaxngrs.
Phenol presents a moderate fire hazard when exposed to heat, flame, or oxidizers. When heated, i't 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 burms.

SECTION 5. REACTIVITY DATA

This material is stable at room temperature under normal handling and storage conditions. [t does not ur.tdergq
hazardous polymerization. Phenol is incompatible with strong oxidizing agents and halogens. Reaction with
calcium hypochlorite is exothermic and produces toxic fumes which may ignite. Hot phenol is corrosive to
many metals, including aluminum, lead, magnesium, and zinc. Reaction with these materials causes phenol to
become discolored. Do not heat phenol above 122°F (90°C).

Thermal decomposition or burning produces oxides of carbon and water.

Copyright © oa s date, Gasium Pubishing Corpersnse GENIUM PUBLISHING
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MSDS # _ 355 | lssued. 3/80 PHENOL (Rev, 0)
SECTION 6. HEALTH HAZARD INFORMATION : TLY 5 pom or 19 mg/m3 (Skin)
LCLOL L4 a g2neral DProtopllsmic POlsSOn wnlch 1s corrosive. LO 0Ody Lissue. FOlsSOning can occur via SKin

srotion, vapor inhalation, or ingestion. Vapors of phenol are irritating to the eyes, nose, and tnroat.
e liquid ls rapidly absorbed througn tue sxin. Contact with the skin causes a white wrinkled discoloration
fillcwed by 2 severe burn or systemic poisoning if not properly removed. Intense burning and pain from akin
:tntact may ve delayed. Absorption of phenoi through skin may cause sudden collupse, or death. lymptoms
devzliop rapidiy. When ingested, phienol causes burning of the gastrointestinal tract, and-blotches on the 1ips)
and in the routh. Headache, nausea, dizziness, dyspnea, shock, convulsions, and death may follow exposures
o7 any Toute. Chronic exposure to low concentrations of phenol may cause digestive disturbances, nervous
dizorders, sxin eruptions, and death due to liver and kidney damige. The TLV is set to prevent systemic
CL3CNLNE
£ ETE CONTACT: Irmediateiy flush eyes, including under eyelids, with copious amounts of running
*or tar at icast )0 minutes. Get mediral attention! ( Inplant, community, paramedic). SKIN CONTACT:
iately flush skin for at least JO minutes while removing contaminated clothing and shoes. Cet medical
1" ntion! [INHALATION: Remove victim to fresh air. Restore and/or support breathing as necgssary. Keep
cerson warm and quiet. Transport to a medical facility. INGESTION: Give victim large quantities of milk or
wiver a3 quickly as possible. Induce vomiting by touciing 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.e2r wnd transport to a medical facility.

SECTION 7. SPILL, LEAK AND DISPOSAL PROCEDURES

Notiry satfety personnel of spills or leaks. Remove all sources of heat and ignition. Provide maximum
explosion-proof ventilation. Evacuate all personnel from area, except for those invoived in clean-up. Close
the leak izmediately, 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. Shovel
solid into steecl containers for disposal. Flush spill area thoroughly with water and collect flushings and
wash water for disposal. Do not allow phenol to enter sewer, watersheds, or waterways! Notify proper
autiorities including the National Response Center (800-424-8302). Clean-up personnel must wear a self- .
¢nontained breathing apparatus and full personal protcctive clothing and equipment. DISPOSAL: Burn cont;mx-
natad waste in an approved incinerator. Phenol may be recuvered by charcoal absorption, solvent extraction O
steam stripping. A concentration of 1% by weight is required for economical rccovery. Phenol is water soluble

and is amenable ro hinlasical nr chemiral oridarinan  Solutions can be chemicallv 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 lbs.
SECTION 8. SPECIAL PROTECTION INFORMATION

Provide general and local exhaust ventilation (explosion-proof) to meet TLV rcquircments. When phenol is
heated, 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 facc respirator. Fume - hoods
should naintain a minimum face velociry of 100 1fm. All electrical service in use or storage areas should
have an explosion-proof design.

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

Eyewash stations and safety showers should be rcadxlz 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 area away from heated surfaces, open flame and
ignition sources. Outside or detached storage is preferrcd. Protect containers from physical Jdamage.

Phenol is a very dangerous compound. Do not brcathe vapor or allow liquid to come in contact with the skin.
Wear appropriate protective equipment and remove contaminated clothxng immediately. Use extreme caution when
transporting phenol to prevent leaks. Vent containers before heating and do not heat above 140 F (60°C). Do
not cat or smoke in areas wherc this material is being used or handled. Do not allow employees who have '
diseases of the central nervous system, liver, kidney, or lungs to work in arpa of phenol exposure. Provide
preplacement and periodic medical cxams to emplovees working with phénol. Do not allow untrained workers to
handle this material (see also ASTM D2286--S5ampting and Handling Fhenol).

[CC & baF - Class # Poison. LABEL: PUISON
DATA SOURCES) CODE (See Glosaarv) .12 1§, 19, 3.2, 31, 31, 37, 38, SY, 79. R.
APPROVALS %C - 1185
juigerens g " he ol herern for vaser & purpr are arcesvariiy L] )
":::';'7:;':7“:..“.'f'“?i‘f.".'.:':';,."'.;‘”"‘. P it Rudkiniot et ivinny INDUST. HYGIENE/SAPETY %f/ /)-8~
SRBEY A IR LT v 0t LAY O W ORI asn (0 SDPIR i 10 PUTLRSLEr § 1ate e parp:
FHOF CONPRUEM S o I upe
MEDICAL REVIEW: kﬁb Ol.c S5
" 1. 1985
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Material Safety Data Sheet No. 385
from Genium's Reference Collection ETHYL BENZENE
Genium Publishing Corporation (Revision A)
1145 Catalyn Street
Schenectady, NY 12303-1836 USA Issued: August 1978
(518) 377-8855 cenum pusustna core. | Revised: November 1988

Material Name EI'HYL BENZENE

Description (Origin/Uses): Used as a solvent and as an intermediate in the production of styrene monomer.
Other Designations: Phenylethane; Ethytbenzot; C,H,C,H,; CAS No. 0100414

Manufacturer: Contact your supplier or distributor. Consuit the latest edition of the Chemicaiweek HMIS
Buyers' Guide (Genium ref. 73) for a list of suppliers. F 3

PPG*
*See sect. 8
"EXPOSURE LIMITS:
OSHA PELs
8-Hr TWA: 100 ppm, 435 mg/m’
15- Min STEL: 125 ppm, 545 mg/m*
ACGIH TLVs, 1988-89
TLV-TWA: 100 ppm, 435 mg/m’
TLV-STEL: 125 ppm, 545 mg/m*
Toxicity Data*
Human, Inhalation, TCU: 100 ppm (8 Hrs)

SECTION:2.. INGREDIENTS ‘AND: HAZARDS
Ethyl Benzene, CAS No. 0100414

*See NIOSH, RTECS (DA0700000), for additional data with references to

reproductive, irritative, and mutagenic effects. Rat, Oral, LD,;: 3500 mg/kg
SECTION 3.. PHYSICAL. DATA . oo Lo e e i

Boiling Point: 277°F (136°C) Molecuiar Weight: 106 Grams/Mole

Melting 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
% Volatlle by Volume: Ca 100

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

SECTION 4. FIRE AND EXPLOSION DATA o -
Flash Point and Method: 64°F (18°C) CC | Autoignition Temperatm'e B10F (432 22C) [LEL: 1% v |UEL: 6.7% viv

Extinguishing Media: Use foam, dry chem.cal, 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 bumning liquid. Use water spray to cool fire-exposed containers of ethyl benzene, to
disperse ethyl benzene vapor, and to protect personnel attempting to stop an ethy! benzene leak. Unusual Fire or Explosion Hazards: This
liquid can readily form explosive vapor-air mixtures, especiaily when heated. Ethy! 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: Weara self-contained
breathing apparatus (SCBA) with a full facepiece operated in the pmssurc-dcmand or posmve-pressure mode.

SECTION. 5.. REACTIVITY DATA.

Stability/Polymerization: Ethyl benzene is stable in closed containers during routine operations. Hazardous polymenzauon cannot occur.
Chemical Incompatibilitles: Hazardous chemical reactions can occur between ethy! 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, particularty low-lying areas where explosive concentrations
of ethy! benzene vapor may be present. Provide good ventilation to such areas to prevent the concentration of this vapor. Hazardous Prod-
ucts of Decomposition: Thermal-oxidative degradation can include toxic gases such as carbon monoxide and/or aromatic 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: Ethy! benzene vapor is severely irritating to the eyes and to the mucous membranes of the respiratory system. Sus-
tained inhalation of excessive levels can cause depression of the central nervous system (CNS) characterized by dizziness, headache, N
narcosis, and coma. Skin contact with liquid ethyl benzene causes irritation; dermatitis and defatting can aiso develop. The acute oral toxicity
of ethyl benzene is low; however, ingestion of it presents a serious aspiration hazard. Aspirating even a smail 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 TLVSs 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; dxnu.xcss,
and incoordination, as well as possible depression; confusion; and coma. Chronic Effects: None reported. First Aid: Eyes. Immediately
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No.385 ETHYL BENZENE 11/88

flush eyes, mcludmg under the eyehd:. gently but thomughly with flooding amounu of running water for at lcast 15 minutes. Skin. Rinse
the affected area with plenty of water, then wash it with soap and water. Inhalation, Remove the exposed person o fresh air; restore and/or
support his or her breathing as needed. Have qualified medical personnel administer oxygen as required. Ingestion. Ualikely. Shouid

this type of exposure occur, the aspiration h2zard 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 cot to induce vomiting because of the possibility of aspiration. A gastric
lavage may be administered, followed by saline catharsis, if this procedure is appropriate o the specific incident. Monitor cardiac and
pulmonary functions.

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

Spil/Leak: 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 weil as inhalation of its vapor
(see sect. 8). Contain large spiils 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 ora licensed contractor for detailed recommendations. Follow Federai, state, and locai regulations.

OSHA Designations

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

EPA Designations (40 CFR 302.4)

CERCLA Hazardous Substance, Reportable Quantity: 1000 Ibs (454 kg), perthe Clean Water Act (CWA), §§ 311 (b) (4) acd 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 Jatest edition of Genium reference 103 for detailed recommendations. Safety Stations: Make emergency eyewash stativns,
safety/quick-drench showers, and washing facilities available in work areas. Contaminated Equipment: Contact lenses pose a special
hazard; soft lenses may absorb irritants, and all lenses concentrate them. Do not wear contact lenses in any work area. Remove contami-
nated clothing and launder it before wearing it again; clean this material from shoes and equipment. Comments: Practice good personal
hygiene; always wash thoroughly after using this material and before eating, drinking, smoking, using the toilet, or applying cosmetics.
Keep it off your clothing 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 e

Storage/Segregation: Store ethyl benzene in closed containers in a cool, dry, well-ventilated area away from sources of ignition and
strong oxidizers. Protect containers from physical damage. Special Handling/Storage: Outside, isolated, detached, or remote storage is
recommended for large quantities of ethyl benzene. Isolate buik storage areas from acute fire hazards. Engineering Controts: Make sure
all enginecring 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: Ethylbenzene
IMO Hazard Class: 3.2

IMO Label: Flammable Liquid
IMDG Packaging Group: [I

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

Judgmeats as to the suitability of information berein for purchaser's purposes are Prep 1 BS
necessarily purchaser's responsibility. Therefore, aithouugh reasonable care has ared by P g0¢%

been takea in the preparanion of such information, Genium Publishing Corp. . , . Wilson, CIH
extends no warmanties, makes 0o representations and assumes no responsibility Industrial Hygiene Review: DJ

as to the accuracy or suitability of such information for application to . . .
purchaser's inteaded purposes or for consequences of its use, 7 Medical Review: W Silverman, MD
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Material Safety Data Sheet No. 409
From Genium's Reference Collection CRESOL
Geniun; f:?lés:&ng Cscrpomim @ (Revision A)
yn Street ' Issued: December 1978
Schenecxag)i.sl;l’;rlfsiig 5351836 usa asmum pususking carp. | Revised: August 1988
[SECTIO MATERIAL IDENTIFICATIO

”Materl.al Name: CRESOL‘

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

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

OSHA PEL (Skin**)
8-Hr TWA: § ppm, 22 mg/m* (All Isomers)

“SECTION 2. INGRED!
Cresol, CAS No. 1319-77-3
ortho-Cresol, CAS No. 0095-48-7
meta-Cresol, CAS No, 0108-394
para-Cresol, CAS No. 0106-44-5 ACGIH TLV (Skin**), 1987-88
*Cresol is a commercial mixture of three isomers (ortho, meta. and para). TLV-TWA: 5 ppm, 22 mg/m’

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

* & o @

i iti Toxicity Data**®
Xylene, or benzene are present in reportable quantities.
**This material can be absorbed through intact skin, which contributes to Rat, Oral, LD,: 1454 mg/kg
overall exposure. Mouse, Oral, LD, : 760 mg/kg
***See NIOSH, RTECS (GOS5950000, mixed cresol; GO6125000, meta; Rabbit, Skin, LD, : 2000 mg/kg

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

30

WB.;)IIIIIng P(t)l“n.t‘ o Water Solublility (%): Slight

Specific Gravity (H,0 = I): 1.1 Molecu!af Weight: 108 Grams/Mole
Vapor Pressure* _ pH: Acidic .

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

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

Flash Point and Method Autoignition Temperatyre Flammability Limits in Air
. . % by Volume * :

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

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

"SECTIC

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 chiorosulfonic acid, nitric acid, oleum, and stroog oxidizing agents.
Conditions to Avoid: Hot cresol can attack copper, aluminum, magnesium, zinc, and lead. Stainless §u:el is reuomrpem}ed for use “;ith
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 Geaium Pubiishing Corporstion.
Any wse of rep without the p s permissico is proh
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Cresol is not listed as a carcinogen by the NTP, IARC, or OSHA. .
Summary of Risks: Cresol is corrosive to any body tissue it touches. Skin absorption can occur and may lead to delayed, possibly
fatal, syswemic poisoning. Absorption of cresol causes central nervous system (CNS) depression characterized by mentai confusion,
depression, dyspnea, uregular and rapid respiration, and weak pulse. Damage to the liver, kidneys, lungs, skin, and eyes are aiso
expected from exposure (o cresol. Exposures (o cresol are emergencies; immediately consuit a qualified physician.

Medical Conditions Aggravated by Long-Term Exposure: Preexisting kidaey or hepatic (liver) problems. .
Primary Entry: Skin absorption/contact, inhalation. Acute Effects: Skin and eye burns, difficulty in breathing, and respiratory
failure. Chronic Effects: infrequeatly, prolonged skin contact with cresol results in a chronic disorder cailed 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 eyetids, gently but thoroughly with plenty of running water for at
least 15 minutes. Treat for eye bums. Skin. Immediately wash the affected area with soap and water because of the increased exposure
hazard from skin absorption. Watch for chemical skin burns and treat them accardingly. If contact is gross, remove contaminated clothes
and shoes under the safety shower. Further washing of skin with isopropyl aicohol or 20% glycerine in water, followed by a water rinse,
may be useful. Inhalation. Remove exposed person to fresh air; restore and/or support his or her breathing as needed. Have trained
personcei administer oxygen.  Ingestion. Call a poison control center. Never give anything by mouth to someone who is uncon-
scious or cql:hvulsing. If he or she is responsive, give exposed person 1 (0 2 glasses of milk or water to drink to dilute the material. Induce
vomiting with emeuc,

GET MEDICAL HELP (IN PLANT, PARAMEDIC, COMMUNITY) FOR ALL EXPOSURES. Seck prompt
medical assistanca for further treatment, obaervation, and support after first aid. NOTE TO PHYSICIAN: Wash
the affected skin area with a mixture of polycthylene giycol 300/industrial methylated spirits (PEG 300/IMS-2:1
by voiume) or a similar preparation that will absorb the phenolic component. Personnel administering this
treatment shouid wear rubber gloves. Hospitalize persons with scrions exposures to monitor acidosis, shock,
convuisions, and fluid balance. Thorough cleaning of the exposed person is required, especially matted hair, skin
folds, and underneath fingernalls, where the cresol may concentrate.

Spill/Leak: Notfy safety personnel, provide venaiation, eliminate ail sources of ignition immediately. Limit access to the spill arca
to necessary personnei only. Cleanup personnel need protection against contact with and inhalation of cresol (see sect. 8). Copmn 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 Disposai: Coasider reciamation, recycling, or destruction rather than disposal in a landfill. Contact your supplier or a licensed
contractor for detailed recommendations. Follow Federal, state, and local reguiations.

OSHA Designations

Air Contaminant (29 CFR 1910.1000 Subpart Z)

EPA Designations (40 CFR 302.4)

RCRA Hazardous Waste; No. UQS2

CERCLA Hazardous Substance, Reportable Quantity: 1000 lbs (454 kg), per the Clean Water Act (CWA), Section 311 (b) (4) and the
Resource Conservation and Recovery Act (RCRA), Section 3001

Goggles: Always wear protective eyeg

lasses or chemical safety goggles. Where splashing is possible, wear a full face shield as a
supplementary protective measure. Follow OSHA eye- and face-protection regulations (29 CFR 1910.133). )
Respirator: Wear a NIOSH-approved respirator per the NIOSH Pocket Guide to Chemicai Hazards (Genium ref. 88) for the maxmum-
use concentrations and/or the exposure limits cited in section 2. Follow OSHA respirator regulations (29 CFR 1910.134). For emergency
or nonroutine operations (leaks or cleaning reactor vessels and storage tanks), wear an SCBA with a full facepiece operated in the
pressure-demand or positive-pressure mode. Warning: Air-purifying respirators will not protect workers in oxygen-deficient
aumospheres. Other: Wear impervious gioves, boots, aprons, gauntlets, etc., 10 prevent skin contact with cresol. Ventilation: Instali
and operate both general and local exhaust ventilation systems powerful enough to maintain airbome concentrations of cresol below the
OSHA PEL standard cited in section 2.  Safety Stations: Make emergency eyewash stations, safety/quick-drench showers, and
washing facilities available in work areas. Contaminated Equipment: Contact lenses pose a special hazard; soft lenses may absord
irritants and all lenses concentrate them. Do not wear contact lenses in any work area. Remove contaminated clothing and launder it before
wearing it again; clean this material from shoes and equipment. Comments: Practice good personal hygiene; always wash thoroughly
after using this material. Keep it off your ciothing and equipment. Avoid transferring it from your hands to your mouth while cating,
drinking, or smoking. 22_ not eat, drink, or smoke in any work area.

Storage/Segregation: Stare cresol in a cool, dry, well-ventilated area away from incompatible chemicais (see sect. 5) and sources of
ignition. .
Sg;cial Handling/Storage: Preplan for routine use and emergency response. Build all storage faciliﬁes'of nonflammable materials that
are resistant to chemical attack by cresol. Protect containers from physical damage. Avoid using alloys of zinc, copper, or brass in storage
and processing equipment that could be in contact with cresol.

Tramsportation Data (49 CFR 172.101-2)

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

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

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

Judgments as to the suiLability of informauon herein for purchazer's purposes are PJ Igoe, BS
necessanly purchaser’s respoasibility. Therefore, although reasonabie care has Prepared by g —
beett txken 1n the preparation of such iaformation, Geaium Publishing Corp. X . iew: DJ Wilson, C
extends 10 WAITRNUES, TAKES 1O FEDTENeNLations and assumes 0o respoasibility Industrial Hygiene Revie

as (0 the accuracy or suitability of such information for spplication o

purchasers intended purposes or for consequences of its use. 6

Medicai Review: MJ Hardies, MD

Copyrigit © 1988 Qenium Publishing Corporstion.
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Material Safety Data Sheet No. 624
From Genium's Reference Collection @ P | NAPHTHALENE
Genium Publishing Corporation S .
1145 Catalyn Street G

Schenectady, NY 12303- 1836 USA Issued: November 1987

(51 8) 377-8855 QENIVM PUBLISHING CORP.

SECTION 1. MATERIAL IDENTIFICATION 24
Materisl Name: NAPHTHALENE o
Description (Origin/Uses): Used as a moth repeilant and in many industrial proccsses. %o
Other Designations: Naphthalin; Naphthene; Tar Camphor; C,H,; HMIS
NIOSH RTECS No. Q10525000; CAS No. 0091-20-3 H 2
Manufacturer: Contact your supplier or distributor, Consult the latest edition of the r o A
Chemucaiweek Buyer's Guide (Genium ref. 73) for a list of suppliers. PPG* s 1

*Seesecct.8 K 2
SECTION 2. INGREDIENTS AND HAZARDS % EXPOSURE _LIMITS
Naphthalene, CAS No. 0091-20-3 ca 100 IDLH® Level: 500 ppm
a ACGIH TLVs, 1987-88
\ TLV-TWA: 10 ppm, 50 mg/m*
8 OSHA PEL
8-Hr TWA: 10 ppm, 50 mg/m’
Toxicity Data®®
Child, Oral, LD,: 100 mg/kg
Man, Unknown, LDL.: 74 mg/kg
*Immediately dangerous to life and health Rat Oral, LD: 1250 mg/kg
++See NIOSH RTECS for sdditional data with references o iritative, mutagenic)
reproductive, and tumorigenic effects.
SECTION 3. PHYSICAL DATA
Boiling Point: 424°F (218°C) Spccine Gravity (H,0 = 1): 1.162 at68°F (20°C)
Vapor Density (Alr = I): 4.4 . Melting Point: 176°F (80°C)
Vapor Pressure: 0.087 Torr at 77°F (25°C) Molecular Weight: 128 Gramy/Mole
Water Solubility: Insoluble % Volatile by Volume: ca 100
Appearance and Odor: White crysulline flakes; strong coal tar odar.
SECTION 4. FIRE AND EXPLOSION DATA LOWER UPPER
Flash Point and Method Autoignitdon Temperature Flammability Limits in Air
174'F (79°C) OC; 190°F (88°C) CC 979°F (526°C) % by Volume 0.9 59

Etlng uishing Medla: Use water spray, dry chemical, ot carbon dioxide to fight fires involving naphthalene. Caution: Foam or dlrecl
water spray applied to molten naphthaiene may cause extensive foaming.

Unusual Fire or Explosion Haxards: Naphthalene is s volatile solid that gives off flammablc vapor when heated (as i'n fire silua.u'oru)-
This vapor is much denser than air and will collect in enclosed or low-lying areas like sumps. In these areas an cxplosive air-vapor rixiure
may form, and extra caution is required (0 prevent any ignition sources from starting an explosion or fire.

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

SECTION 5. REACTIVITY DATA

Naphthalene is stable in closed containers at room temperature under normal storage and han;ling conditions. It docs not undergo
hazardous polymcrization.

Chemical Incompatibilities: Naphthalene is incompatible with strong oxidizing agents, chromic anhydride. and mixtures of aluminum
trichloride and benzoyl chloride.

Conditlons to Avold: Ignition sources like open flame, uaprotected heaters, cxcessive heat, lighted tobacco products, and clectric 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. Iitating, lammable
vapor forms below the melting point because even solid naphthalcne has & significant vapor pressure.
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ECTIONG6 ALTH HAZARD INFORMATION

Naphthalene is not listed as a carcinogen by the NTP, 1ARC, or OSHA.

Summary of Risks: Renal shutdown (kidney failure), hemolytic effects (breakdown of rcd blood cells), hematuria (blood in the
unine), oligunia (low volume of urine), jaundice, eye damage, and depression of the central nervous system (CNS) are the primary health
conceras associated with exposure to naphthaiene. The ACGIH TL Vs in section 2 are set to prevent eye damage. These recommended
exposure limits may oot be low enough to prevent blood changes in genetically h ensitive individuals.

Medical Condlitions 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, confusion, 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
minutes (o remove particles.

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

Inhalation: Remove victim 1o fresh air; restore and/or suppont his breathing as needed.

Ingestion: Call a poison control center. Never give anything by mouth to someone who is unconscious of convulsing. Administer a
gastric lavage followed by saline catharsis. Monitor blood and electrolytic balance. Other sources recommend giving the victim several
glasses of water 1o 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

Spili/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 continers for disposal. Keep waste out of sewers, watcrsheds, 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 Contamunant (29 CFR 1910.1000, Subpart Z)

EPA Designations (40 CFR 302.4)

RCRA Hazardous Waste, No. U165

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

SECTION 8, SPECIAL PROTECTION INFORMATION

Goggles: Always wear protective eyeglasses or chemical safely 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 prcssurc-demand_
or positive-pressure mode. Warning: Air-purifying respirators will not protect workers in oxygen-deficient atmospheres. '
Other Equipment: Wear impervious gloves, boots, aproans, gauntlets, etc., as required by the specific work environment o prevent skin
contacL Ventilatlon: Install and operate general and local maximum explosion-proof ventilation systems of sufficient power to
maintain airborne levels of naphthalene below the OSHA PEL standard cited in section 2.  Safety Stations: 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 lcnses in any work area. Remove and launder
contaminated clothing before wearing it again; clean this material from shoes and equipment. ]
Comments: Practice good personal hygiene; always wash thoroughly after using this material. Kecp this material off of your clo}hmg
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

- equipment (o measure the extent of vapor present in any storage facility containing naphthalene because of potential fire and explosion

Storage Segregation: Store naphthalene in a cool, dry, well-ventilated area away from chemical incompatibles (see sect. 5). .
Special Handling/Storage: Protect containers from physical dathage. All bulk storage facilities must be built with an cxplo'sno'n-pmof
design. All containers used in shipping/transferring operations must be electrically grounded to prevent static sparks. Use monitoring

hazards.

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

DOT Shipping Name: Naphthalcne DOT ID No. UN1334

DOT Hazard Class: ORM-A IMO Label: Flammable Solid
IMO Class: 4.1 DOT Label: None
Roferences: 1 2 1) "V R Q4 1OV PI]
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Occupationai Health Guideline for
Cyanide

INTRODUCTION

This guideline 1s intended as a source of information for
employees, employers. physicians. industrai hygietusts,
and other occupauonai heaith professionais who may
have a need for such information. It does not attempt to
present all data; rather. t presents pertinent information
and data in summary form.

APPLICABILITY

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

SUBSTANCE IDENTIFICATION

Potassium cyanide

* Formuia: KCN

¢ Synonyms: None

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

Sodium cyanide

* Formuia: NaCN

* Synonyms: None

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

PERMISSIBLE EXPOSURE LIMIT (PEL)

The current OSHA standard for cyanide is § milligrams
of 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 Cyamde and Cyanide Salts
shouid be consuited for more detailed information.

HEALTH HAZARD INFORMATION

¢ Routes of expasure
Cyanide can affect the body if it is inhaled. if it comes 1n
contact with the eyes or skin, or if it is swallowea.
Sufficient cyamude may be absorbed through the skin.
especially if there are cuts to cause fatal poisoning.
¢ Effects of overcxposure

1. Short-term Exposure: Inhalation or ingestion of cya-
nide saits may be rapidly fatal, Larger doses by inhaia-
tion or swallowing may cause the person to rapidly lose
consciousness, stop breathing, and die. In some cases.
there are convulsions. At lower levels of exposure. the
earlier symptoms include weakness. headache, confu-
sion, nausea. and vomiting. These symptoms may be '
followed by unconsciousness and death. Occasnionatly.
convulsions occur. Milder forms of intoxicauon may
result only in weakness, dizziness, headache, and
nausea. The dust of cyamde 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 salts are corrosive and may pro-
duce ulcers.

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

J. 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 10 each empioyee who is exposed to cyanide at
potentially hazardous leveis:

1. Initial Medicai Examination:

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

These recommenaations retlect gooa industnal hygiene ang medica) surveiiance practices and their implementation wil
assist in acnieving an ettective occupational neain program. However, they may not be sutficient to acnieve comphiance
witn all requirements ot OSHA reguiations.

U.S. DEFARTMENT OF HEALTH AND HUMAN SERVICES
Public Heattn Service Centers 1or Disease Controt
Nationai institute tor Occupauonar Salety ang Heain
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U.S. DEPARTMENT OF LABOR
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and those unusuaily suscepuble to etfects of anoxia or
with anemia wouid be expectea to be st increased nsk
from exposure. Exammauon of the cardiovascuiar, ner-
vous. and upper respiratory systems. and thyroid shouid
be stressed. The skin should be examined for evidence
of chrome disordess.

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

—{4” x 17" chest roentgenogram: Cyanide causes
human iung damage. Surveiilance of the lungs 1s indi-
cated.

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

2 Periodic Medical Examinanion: The aforementioned
medical examinauons shouid be repeated on an annual
basis.

J. First Aid Kits: First aid kits shouid be readily availa-
ble in workplaces where there 1s a potenual for the
release of cyanide. These kits shouid contain a minimum
of 48 ampuies. each of 0.3 mi amyi nitrate. and complete
instructions for use. In addition. 2 physician’s kits
should be immediately avaiisble to trained medical
personnel. These kits should contain the above quanuty
of amyi nitrate as well as sterile sodium nitrite solution

(3%) and sterile sodium thiosuifate soiution (25%). All

of the above drugs shouid be repiaced at least biannuai-

ly to ensure their potency.

¢ Summary of toxicology

The dust of cyanide saits, a source of Ccyanide ion, is an

asphyzxiant 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 complezes with the metal in them.

Cytochrome oxidase is probably the most important of

these, since it occupies a fundamentai position in the

respiratory process and is invoived in the uitimate
electron transfer to molecuiar oxygen. Since cytoch.-
rome oxidase 1s present in practically all cells 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 ail
cellular respiration. In the presence of even weak acids,

l hydrocyanic acid (HCN) gas is liberated from cyanide

saits: a few inhalations of higher concentrations of HCN
may be followed by aimost instantaneous collapse and

l cessauion of respiration; 270 ppm HCN is immediately

fatal to humans, 181 ppm is fawai after 10 minutes, 135
ppm after 30 minutes. and 110 ppm may be fatal in |

.hour. The ingestion by humans of 50 to 100 mg of

sodium or potassium cyanide may also be fatal. At
lower leveis of exposure to HCN, the eariiest symptoms
of intoxication may include weakness, headache. confu-
sion. and occasionaily nausea and vomiting; respiratory
rate and depth is usuaily increased initially and at later
stages becomes siow and gasping; if cyanosis is present,

: 2 Cyanide

it usuaily indicates that respiration has either ceased or
has been verv inadequate for a few munutes. Humans
tolerate 45 10 54 ppm tor ¥ to | hour without immedi-
ate or delayed effects. while 18 to 36 ppm may resuit in
some symptoms after an exposure of several hours.
Sodium cyanide dust is irritating to the eyes; in the
presence of tears it may liberate HCN, which can be
absorbed and cause systemic intoxicauon. Skin contact
with dust may be irritating; strong solutions on the skin
produce ulcers which are siow in healing. Cyamde s
one of the few toxic matenals for which an antdote
exists; it funcuons as follows: First, amyi nitrite (inhaia-
tion) and sodium nitrite (intravenously) are adminis-
tered to form methemogiobin, which binds firmiy with
free cyanide ions. This traps any circuiating cyanide
ions. The formauon of 10 to 20% methemogiobin
usually does not involve appreciable risk, yet provides a
large amount of cyanide-binding substance. Second.
sodium thiosuifate is administered intravenousiy to in-
crease the rate of conversion of cyanide to the less toxic
thiocyanate. Methylene biue should not be adminis-
tered, because it is a poor methemoglobin former and.
moreover. promotes the conversion of methemogiobin

back to hemogiobin.
CHEMICAL AND PHYSICAL PROPERTIES

* Physical data~—Potassium cysnide

1. Molecuiar weight: 65.1 .

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

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

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

5. Melting point: 635 C(1175 F) ‘

6. Vapor pressure at 20 C (68 F): Essentaily 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
* Physicai data-=Sodium cyanide

1. Molecuiar weight: 49

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

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

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

5. Melting point: 560 C (1040 F) _

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

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

8. Evaporation rate (butyi acetate = i): Not applica-
ble
¢ Reacuvity

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

2. Incompatibilities: Contact with surong oxidizers
such as nitrates and chiorates may cause fires and
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gxplosxons. Contact with acids and acid saits causes
immediate formaton of toxic and flammaoie hydrogen
cyande gas.

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

4. Special precauuons: Cyanude may react with
carbon dioxide in ordinary air to form toxic hydrogen
cyamde gas.

* Flammability

1. Not combusubie
* Warning properties

I. Odor Threshold: No quanttative information 1s
available concerming the odor threshold of sodium or
poussium cyanide. HCN, however, is evoived from
these substances m the presence of moisture. The Manu-
factuning Chemists Assoctation states that “although
HCN has a charactenstic odor, its toxic action at
hazardous concentrauons is so rapid that it is of no
value as a warning property.”

2. Eye Irritauon Level: Cyanide (as CN) is not
known to be an eye irrtant. However, according to
Grant. HCN can produce eye irritation after chronic
expaosures.

3. Evaluauon of Warning Properties: Alithough cya.
mde (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 ANO MEASUREMENT
PROCEDURES

* Eight-Hour Exposure Evsiustian

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. Severai short-time interval sampies (up to 30
minutes) may also be used to determine the average
exposure level. Air sampies shouid be taken in the

represent that inhaied by the empioyee).

I empioyee’s breathing zone (air that wouid most nearly

* ¢ Ceiling Evaiuation

Measurements to determine employee ceiling exposure
are best taken during pertods of maximum expected
airborne concentrations of cyanide. Each measurement
shouid consist of a ten (10) minute sample or series of
consecutive sampies totalling ten (10) minutes in the
 empioyee’s breathing zone (air that wouid most nearly
represent that inhaled by the empioyee). A minimum of
three (3) measurements should be taken on one work

Ishiﬁ and the highest of ali measurements taken is an

esumate of the empioyee’s exposure.
* Method
ampiing and analyses may be performed by coilection

of cyanide with a cellulose membrane filter and an

impinger containing sodium hydroxide. followed by
nalysis by direct potentiometry. An analytical method
or cyanide is in the NJOSH Manuai of Analvtical
Methoas. 2nd Ed.. Voi. 3, 1977, avaiiable from the
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Government Printing Office. Washingion, D.C. 22402
{GPO No.017-033-00261-4).

RESPIRATORS

* Good industriai hygiene practices recommend that
engineering controls be used to reduce environmental
concentrations t0 the permissible exposure level. How-
ever, there are some exceptions where respirators mav
be used to control exposure. Respirators may be usec
when engineering and work practice controis are not
technicaily feasible, when such controls are in the
process of being tnstaiied. or when they fail and neegd to
be supplemented. Respirstors may aiso be used for
operations which require entry into tanks or closed
vesseis, and in emergency situations. If the use of
respirators is necessary, the oniy respirators permitted
are those that have been approved by the Mine Safety
and Healith Admuinistration (formeriy Mining Enforce-
ment and Safety Administration) or by the National
Institute for Occupational Safety and Health.

* In addition to respirator selection, a complete respira-
tory protection program should be instituted which
includes reguiar training, maintenance, inspecton.
cleaning, and evaiuation.

PERSONAL PROTECTIVE EQUIPMENT

* Empioyees should be provided with and required to0
use impervious ciothing, gloves, face shields (eight-inch
minimum). and other appropnate protective clothing
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 should
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 uatil it can be discarded or unui
provision is made for the removal of cyanide from the
clothing. If the ciothing 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.

* 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 shouid
be provided within the immediate work area for emer-
gency use.

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

* Empioyees shouid be provided with and required to
use dust- and splash-proof safety goggles where there 1s
any possibility of cyamide or liquids containing cyanide
contacung the eyes.

Cyanide 3
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* Where there 1s any possibiiity that empioyees eves
may be exposed 10 cyanide or hiquids containing cya.
nide. an eve-wash fountam shouid be provided ;vuhm
the immed:ate work area for emergency use.

SANITATION

* Skin that becomes contaminated with Ccyamde shouid
be immediately washed or showered with sOap or miid
detergent and water 10 remove any cyanide.

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

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

* Employees who handle cyamide or liquids containing
cyanide should wash their hands thoroughly with soap
or miid detergent and water before eating, smokmg. or
using todet faciliues.

COMMON OPERATIONS AND CONTROLS

. The following list includes some common operations in

which exposure to cyanide may occur and controi
methods which may be effective in each case:

Operation

Use of calcium
Cyanamia in terutizer on
soil; dunng cnemicat
synthes:s for
manufacture ot
intermeaiates in
pharmaceutcats. dyes.
vitaming, ptastcs. and
sequestenng agents:
preparauon of nitriies.
carbylamines, cyano
fatty acids. and
inorganic cyanides

Use in celluiose
technology; paper
manufacture; in dyeing:
as cement stapilizers:
use in photography as
fixatives. and in
biuepnnung and
process engraving;
liberation in otast
furance gases or in
hanating of ittuminating
gas

Controis

Process enctosure;
local exnaust

venuiaton; generat
dilution venuiation:
personat protectve

equipment

Process enciosure:
local exhaust
ventilation; generai
ditution ventitation;
personai protective
equipment

' Operation

Use as fumigants and
pesticides in

| greenhouses, ships,
milis, and warehouses:
use of cyanogen
chloride as a warning
agent in fumigant gases

'Use in metal treatment
Win nitnding, tempenng,
and case hardening
teel; coloring of metats
chemical or
electroiytic process:
aafl8aning and coating

Controis

Local exhaust
ventiation: general
ditution ventilation:
personai protective
equipment

Process enclosure:
local exhaust
ventitation; generat
dilution ventiation:
personat protective
equipment

etals; weiding ana
ing of heat-resistant
metals: liberation during
l:'e extraction ano
etal punfication

l ‘
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EMERGENCY FiRST AID PROCEDURES

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

If cyanide gets into the eyes, wash eyes immediately
with large amounts of water, lifting the iower and upper
lids occasionaily. 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 usmg soap or miid detergent and
water. If cyanide penetrates through the clothing.
remove the clothing immediately and wash the skin
using soap or miid detergent and water. Get medicai
attention immediately.

* Bresthing _
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 posstbie.

* Swaliowing _
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
10 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.

September 1978



* Rescue

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

SPILL AND DISPOSAL PROCEDURES

¢ Persons not weanng protecuve equipment and cioth-
ing should be restricted from areas of spilis unti cleanup
has been compieted.

* If cyanuide 1s spiied. the following steps shouid be
taken:

1. Venuiate area of spill.

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

¢ Waste disposal method:

After treatment as in above. cyanide may be disposed of
in a secured sanutary landfill.
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RESPIRATORY PROTECTION FOR CYANIDE

Conaition

Minimum Respiratory Protection*®
Required Above 5 mg/m*

Parucutate Concentration
l 50 mg/m? or less

Any supptied-air respirator.

Any self-contained breathing apparatus.

l Greater tnan 50 mg/m? or
entry ana escape trom
 unknown concentrations

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

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

lFire Fighting

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

rscaoe

Any gas mask providing protecton against hydrogen cyanide and partculates.

Any escaoe seif-contained breathing apparatus.

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



BEHIBIT E3
SAMPLE MEDICAL DATA SHEET



THE FOLLOWING INFORMATION IS REQUESTED TO DETERMINE YOUR

CURRENT MEDICAL STATUS

CONFIDENTIAL

Date

}. Namae (Last, Fust, Miggle initial)

. Social Secunty Numoer

2. Empioyee Adaress {Number & Sireet) City - State Zip Code 4. Tetepnone Numoer
5. Sex* 6. Birtn Date* 7. Name ana Adqdress of Person to Notity in an Emergency 8. Tetephone Numoer
) am aF
l 9. Persanai Physician Adaress 'T'?uonono Numoer 11. Type ot Exanunation
Q Pre-Placement
3 Periocaic
l 10, whicn Division or Facility Position Q Other (Soecity)
12. 1.D. or Clocx No.
13, Work tocation
l 14. Please Checs if You Have Ueen immunwized For: 15. Are You:
. QO Tetanus O Smetipox a Polio QO Others O Right Handed
.1 Q Oon't Know 0 Oon't Know a Oon't Know Q Oon't Know O Left Hanasd
‘ L AST CATE _ TTTUAST DATE Tostoani 3 Amoidextrous
18. Family Mistory* B ] CHECX EACH BOX (If answer 18 yes, siate
. AELATION AGE | STATE OF MEALTH IF DEAD. CAUSE AND AGE biood reishoname).  [ygs| NO|  RELATION
Y B Faner Cancar
Motner Qiabetes
. Gpouse Stomacn Troudie
l Kignoy Trouble
" (5ranaparents Heant Troutte
. Tubercuioms
' Mentas Cisoraer
 8rotners Convuisions
ne Annntrs
'jinen Allergies
Qther
. Chiuigren
__ I PO S S
17. Personai Mistory*
PO YOU HAVE. OR HAVE YOU EVER HAD ANY OF THE FOLLOWING: (Checx Each 8ox)
r YES| NO YES{NO YES| NO
Jemia Femase Qisoraers Matane
ithma Foot Troutie Nervous 8reaxdown
lCancof. Cvst. Tumor or Growtn Frequent InGigesnon ar Meansum Nervous Troudie of Any Sont
Chest Pain or Shortness of Breatn Frequent or Punful Unnaton Numpbness. Weakness
nills, Fever. Nignt Sweats Frequent Troudie Sieeoing Pslonanon or Pounang Hesn
Chronic Cougn or Colas Gail 8iadaer Troutie Prasiate Trounie
lConwlsnm. Fits, Goiter or Thyrord Prodiem Resction rom MediCines
> ot Failing Sickness Maylever or Allerqres RAecent Gan or Loss of Weignt
Jugning Ua. Saitting, or Mesaaches. Frequent or Severe Rheumatsm or Arthritis
vomiing 8loog Meart Trounie S Fever or AN Fever
20r@3310n or Excessive Worry MHemorrnows or Rectal Trouoie Skin Aash or Hives
1a08tes. or Suqas in Unne Merme or Augture Stomacn Troudie. Uicsrs
Ciz2iness Mign 8looa Pressure Swaeting of Ankias or Feet
“ar. Nose. or Throat Trouoie Jaunaice or Hepetitie Swotlien or Paintul Joints
~ Epueosy Kidney Troupie or 8100d in Unne Tubercuiosts or Pleunsy
Eye Trouoie Liver Troucie Vancose veins
I aintng “Locxea” Xnee or “Trncx Joint” Veneras Disease
ingue. Crromic or Frequent T Loss of Acpeute. Chronic f Other #!




\- ,_

— YRR
18. Injunes: Please Check Any Injunes You Have Had
' Q Fractures/Broken Bones O Severe Cuts O Loss of Consciousness O Back Injury
G Severe Burns O Distocatione G Low Back Pan OLoss ot Arm. Leg.
Q Other Inyury O None Finger. Toe
R _ I
19. Check Yes or NO. It Yes. Give Qetaus it Blank Area.
YES | NO

8. Any Time Loss Prom Work Past Two Years Oue to (liness.

b. Any Brace or Support Wom

< Oischarged or Disqualitied From Armed Services
for Any Reason,

d. Military Service - Oates and Locations.

o, Applied for, or Recerved Workmen's Compensastion.

L Been Exoosed to Work With Ousts, Radiation.
Excessive Noise. Chermicals.

@ Have You Been Unabie to Mot a Job Because of:

1. Sensitivity to Chermicais, Oust, Sunlight, etc.

2. Inaoility to Perform Certain Motions.

3. Inabitity 0 Assume Cerwin Positions.

4. Other Medical Reasons.

i 8een a Patient in a Hospitat or Sanitanum.

L Had Surgery Recommenaed or Performea
Qate and Type.

J Are You Taking Medicines Now.

' k. Have You Been Turmed Down on a Physical Examinavon or Besn

Informed of Ary Abnormal Finctings From a Physical Exanmination.

, LOo You‘Smon - If Yes, Quantity Per Oay.

m. Do You Use Aiconholic Beverages - it Yes,
Quantity Per Day.

.\ n. Have You Lived or Traveiied Qutside the Continentat U.S.A.

l\
'\

o. Allergies.

R R R R R R BB ——/——  — ——




BEXHIBIT E4
ACCIDENT REPORT FORM
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ACCTTINT REPCRT

ReparT No.

SITE: PROJECT 10.:
Locatien:
Data of Repare: Preparers Nama:
Name ard Address of Imjured: SSN: Age: _____
Sexz ____
Years of Sexvice: ____ Time cn Present Job: ﬁﬂe/mmiﬁcat:m:_
Divisicn/Department: __ Date of Accident: Time:
Accidemt Cateqry: _ Motor Vehicle _ Property Damage _ Fire
— Chemical Exposte  ___ Near Miss — Other
Severity of Imjury or Illness: ____ Nan~disabling — Disablirg
— Madical Treatment __ Fatality
Amamt of Damage: $ Property Damaged:
Estimated Number of Days Away from Jobs
Naumgofrnjtmycrnlnes:
CIASSIFICATION OF DNJURY:
:mc:zes :ma:a:msm :m
— . T e T T eae et
— laceraricons — __ Blistars —_ Comxmsaion
it e Y T e

Part of Body Affected:

Degree of Disability:




s .

Data Medial Care was Received:

Where Madical Care was Received:

Address (if off-site):

ACCTTENT LOCATTION:

Was weather a facteor:

Unsafe act by imjured and/cr others contributing to the accident (Be
specific, mist ba answered):

;

Perscnal factors (Imoper attitude, lack of knowledge of skill, slow
reacticn, faticue):

Level of perscnal protection equimment required in Sita safety Plan:

Modificariens:

~ Was imjured using required equipment:
‘ If not, how did actmal equipment use differ from plan:

}

l Detailed narrative descxiption (How did accident oo, why:; cbjects,
lequim,taolsused,cimmmxmassiqrmdrda) (Be specific):

I (Usa back of sheet, as required)
|



Signature of Preparer
Sigrattra of Sita Leader

Witresses to accidere

o
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Bureau of Labor Slalistics

.

US. Department of Labor
Log and Summary ol Occupational ) . (?
Injuries and tinesses For Calendar Yeur 19 Pupe ot
NOTE:  This lorm ie required by Public Law 81580 and mum be kgt AECORDABLE CASES: You are required 10 recosd information sbout every OCCupe: |Ca«-v Nome Foan Appioved
n the tor § yoors. Fallure 5 melmsin and post #ooth, overy nontawd occupstiona Wines, mmo-nmuu - r O M8 No 12200029
00 remui Iy (v Snience of eitations ond smemment of penahios. orten which involva one or more of the follawing  loss of i lome See OMB Disclosuie
See posting requirsments on the other side of form. ) of work or motion, traniter 10 NOther (ob, O madicel treatment Ionr then lirst sia) Eoisblishment
(See dufinitions on che Other skis of form. ) Statement on reverse
Cass or  |Dete of Employes’s Neme Ocougstion | Depurtmanm Dascription of injury or |ines u- of ane om—ul NIURY 'vps, Exvent of, ond Outeeme of ILLNESS
Fue injury or p
Numbns [ Onest of ml— Montatal injurtes vhe of Iinems (Foatition  {Montate itinemes
[T,
Emur s |Enter Entwr em nemme or inktlel, Eter roguler ob tltle, not Enter deperiment in which | Enie o bi et descripiean of the injwry o liiness ‘;«n (nhurtes WS Losl Workders Injuries CHECK Only One Cohumn tor Losh liinem [ innem (Nastne With Lom Workdevs )
nondupli- | Mo idsy. faisia Instied, loat neme. sctivivy e pur- the smpicyes i regulerty and ingicate the pen or perts o body effected. T Without Lost [ /us athar sials of oy for eaeminesians i aad Wighews Lon
onting hvm-ﬁnl-?w:-u amployed or ¢ description raneiom ) Woriuioys
macnber 1 itfass. |0 the etusnce normat workplace
which :::«nd ticle, ontes 6 brie? :‘,,,,, . ‘*,:,,, me OATE Ente a CHECK €nter DATR[Enwr o JEama Enier num |Enm num. |€nter o CHECK
il Gazription of the employew's oreloves ks 1 desth. H no entry vas . ot geath. gCKk [cHBCK it [bar ot e of 1 no entry wes
taciiftore il oven though smporsily | oy ligury i |DAYE swey [DAYS 0 [made in cor v (tirem |uirs i [DAVS ower [DAvS of  Jmede in con
com thes. working in snocher depen- roves | oives tavs (trem vt {mrcieees |umee tor2 ‘ ! Joveives | i deys [We wort. [mprrmrea  [umne 8 or b,
rsns ment a1 the time of Injury | fiors #=21 away trom woek acwr |t weinury La Rlw ‘ [ oy =Y owsey trom work ath
ey o Uinsse. Lo, o0 Jword. . s recordabis 3 l poasty oy,
ppis l pare ot 0 gefined Y ' l Kave of
mediary Tybcat sntiiee 101 this column maght be’ L bove. g l
recordh. Amgutation of 181 joint right losefinger My ] Mo./govive. ok
Strain of bower back; Contact dermatitis l thtey. ! 11 ' H oy
hends, € ke —~pady S e 22 e 122 .
9 Both hends E lscrocution = (% (4 (L] 8 [ [t 19} ] an na a3
1A} 18) i lod 1w} el gy Jis [t 1t
-
e l y .
[N
;p
Cartification o1 Annutl Summary Totsks By Tie Dsre
HA No 200
* OSHA No. 200 POST ONLY THIS PORTION OF THE LAST PAGE NO LATER THAN FEBRUARY 1.
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Instructions for OSHA No. 200

|
'

OMB DISCLOSURE STATEMENT

We estimate that it will take from 4 minutes 10 30 minutes to compiete a line

entry on this form, inciuding time for g instructions; searching, gathering
and ining the data and pleting and reviewing the entry. If you
have any g or any other aspect ot this recordkeep-
ing system, send them to the B of Labor Statistics, Division ot M

Systems (1220-0029), Washington, 0.C 20212 and to the Ottice ot Manaaemenl

and Budget, Paperwork Reduction Project {1220-0029), Washington, D.C. 20503,

Log and Summary ol Occupational Injuries and llinesses

Each employer who s subject te the recurdheep.ng requaienents ol the
Occupational Satety ang Health Act of 1970 must manitain for each estat-
hshinent a log of all recorddble uccupational njuries and illnesses This
form (OSHA No 200) may be used tor that purpose. A substituie fur the
OSHA No 200 15 avceptalili: +f 11 i a5 detailed, easily readable, and under-
standabile us the OSHA No 200

Enter ean recondable cox 0N the 10g wethuy six {6) workdays atter leain
ny ol its ncLatrence Although other records must be maintained at the
estadhishnient to which they reter, it i3 posuible 10 prepare and maintain
the lug at another location, using data processing equipment if desired It
the 10g 15 prenated elsewhere, 38 copy updated to within 45 calendar days
must be present at sl umes in the estabhishmem

Logs must be mamtamed and retained (o7 tive (5) years fullowing the end
of the calendaar year to whuh they relate Logs must be available (normally
a1 the establishiment} tor nspection and copying by repeesentatives of the
Department ol Labor. or 1he Depariment ot Health and Human Services,
or Stales accorded punsdiction under the Act Access to the log s also
Provided 1o employees. tornier employees and their representatives

Changes i E xtent of ot Qutcome of Injury or lliness

11, during the 5 year period the lug 1nusl be retained. there 1s a change in
an exient any outcome ol an npiry or iliness which attects eatties
columns 1 2.6 8,9, ur 13. the hist entry should be lined out and a new
entry made For eaample, it an injured eniployee at tirst required only
medical treatment but later lust workdays away frum work, the check in
column 6 should e tined <t and checks entered in columns 2 and 3 and
the numbar ot 108t workdays entered in column 4

In anothier vearmple. if an eimptayce with an occupational iliness lust work-
days. returwd lo work, acd then died ol the allness, any entries in columns
9 through 12 should be hned ool and the date of death entered in column 8

The entire entry for an jury o1 iliness should be lned out if later found
o e NontecGLrdolile Fur example  an wyury which s later deter-
mined notl 10 be work related, or which was initally thought to involve
medical treatmient but later was determined to have involved only first aid

Posuing Requirements

A cupy Gl the totals gt aitutination tohowing the fold toe ot the last
page fur Ihe yeat must be posted 3Y each establishient in the place of
Places where noti.es to emuloyees are customarily posted This copy must
be pustes no later than Fabdruary 1 and must remain in placa until March 1.

Even though there were 06 njunes o 1linesses duiing (he year. 2ecos must
De entered L1 ne (ulals tve. and the torm posted

The person responsible tor the annual summary torals shall certity tha the
1otals are true and complete by $igning at the bottom of the lorm.

Instructions for Completing Log and Summary of Occupational Injurias
and llinesses

Column A — CASE 0B FILE NUMBER. Selt explanatory.

Column 8

Columns

— DATE OF INJURY OR ONSET OF ILLNESS.
For occupational injuries, enter the date of the work acci-
dent which resulied n inury. For occupational ilinesses,
enter the date ol inihal diagnosis of iilness, or, if absence
trom work occutsed before diagnosis, enter the tirst day of
the absence altributable 10 the iliness which was later diag-
nosed of recogmized

Cthrough F— Seiteaplanatuny

Columns
tand8

Columns
2and 9

Columns
Jana 10

Columns
4and )

Columns
Sand 12

~ INJURY OR ILLNESS RELATED DEATHS.

Self-explanaiory.

- INJURIES QR ILLNESSES WITH LOST WORKDAYS.

Sell-explanatory.

Any injury which involves days away trom work, or days of
restiicted work activity, or both must be recorded sincs it
always involves one or more ot the criteria lor recordability.

~ INJURVES OR ILLNESSES INVOLVING DAYS AWAY

FROM WORK. Selt-explanatory.

- LOST WORKDAYS- DAYS AWAY FROM WORK.

Enter the numbet ol workdays {consecutive or not) on
which the einploy.e would have worked but could not be-
cause ol occupatinmal injury or iliness The aumber of 103t
wurkilays should not include the day ol injury or onsel ol
iliness or gny days on which the employee waould not have
worked even thuugh able to work,

NOTE: For employees not having a regularly scheduled
shill, such as certain truck drivers, cunstruction workers,
tarm labor, casual tabor, part-lime einployees, etc., il may
be nucessary 10 esumate the number of (05t workdays. Esti-
mates ol 05t wurkiays shall be based on prios work history
ol the employee AND uays wurked by emnployees, not ill or
injured, working in the department and/or occupation of
the 1l Gi injured employee.

- LOST WORKDAYS- - DAYS OF RESTRICTED WORK

ACTIVITY.

Enter the nuinbier ol workdays (consecutive of not) on

which because ol injury of iliness

11} the employee was assigned 10 another job on a tem:
porary basis, or

{2) the eniployee wurked at 3 permanent job Isss than
full 1ime. or

{3) the emplayee worked al a permanently assigned job
but could not perform all duties normally connected
with

The aumber of lust work days should ot include the day of
injury or onset of iliness os sny deys on which the employ-
ee would not have worked even though able 10 work,

Vi

Columng

Sand 13 - INJURIES OR ILLNESSES WITHOUT LOST
WORKDAYS. Selt explanatory

Columns 78

though 79 — TYPE OF ILLNESS
Enter a check in anly one columa tor each iliness.

TERMINATION OR PERMANENT TRANSFER-Placs an astersk to
the right of the entry in columns 7a through 79 {type of iliness} which
atarmi of employ Of permanent transler,

Totals

Add number of antries in columns |t and 8.

Add number of checks in columns 2, 3,6,7,9.10, and 13.

Add numbar of days in columns 4. 5. 11, and 12

Yearly jotals tor each column (1-13} are required for posting Running of
page totals may be generated at the discretion of the employer.

il an employee’s 1053 of workdays is continuing at the time the totals sre
summarized, estimate the number of future workdays the empioyes will
lose and add thal estmate to the workdays already 1031 and include this
tiguie in the annual 101als  Nu lurther entrwes are 1o be made with respect
to such (a%es sn the neat yesr’s log

Detinitions

OCCUPATIONAL INJURY 15 any injury such as 3 cut, lracture, spram,
amputation, e1c., which resulis trum 3 work accident or from an dxpo.
sure involving a single incident In the work environment.

NOTE: Conditions resulting trom animal bites. such as insect or snake
bules of (rom one-hime exposure 10 chemicals, are considered to be injuiies

OCCUPATIONAL ILLNESS of an employee is any abnormal condition of
disorder, other than one resulting Irom an occupational injury, Caused by
exposure 10 environmental factors assoCiated with employment. It in-
cludes acule and chronic linesses or diseases which may be caused by in-
hatation. absorption, ingestion, or direct contact

The following listing gives the categories ot occupational illinesses and dis:
orders that will be utilized lor the purpose ol classitying recordable Wl
nesses. For purposes of intormation, examples of each category are given
These are typical eaamples, howeves, and are not \o be congidered the
complete isting 01 the types ul ilinesses 3nd disurders that are to be count-
ed under each categary.

7a.  Occupstional Skin Discases or Disorders
Examples: Contuct dermalitis. ecrema, o rash caused by pre
mary irritaniy and sensititers Or poisonous Plants, Ol acne,
chrome ulcers; chemical burns of intlammations, 8tc.

7o Oust Diseases of the Lungs (Pneumoconioses)
Examples  Siicoms. asbestoss and -other asbestos selated dis-
exses, COA) workes's WO3is, i ad
other pneumacumoses

7c  Respiratory Conditions Due 1o Toxic Agents
Examples  Pncumomins, pharyagitis, rlamiiis 0t acule conges
uon due o chemicals, dusts, gases, ur tumes. larmer’s lung. etc

7d.  Poisoning {Systemic Etfect of Toxk Materiaht)
Exemples Poisoning by lead, mercury, cadmium. arsenic, ¢
other melals. poisoming by carbon monoade, hyarugen sulfid
Or other gases. posoning oy Lenzol. carbon 1etrachloride, ¢
other organic solvents. pOisoning by nseclicide $fays such |
parathion. lead arsenate, gouoning by other chemicniy such |
formaldehyde, plastics, and resnins, etc.

Je. Dusorders Due to Physical Agents (Other than Toxic Material
Examples Heatstroke, sunsifore. heat exhaushion. and oth
ellects ol environmental heat. treezing. frostbite, and atfects «
exposure L0 low temperdlures, Caisson disease, elfects of wonitse
radiation (isotopes, X.rays. racium). effects of nonionizing rads
non (weiding flash_ ultraviolet rays. microwaves, sundurn), at

7. Disorders Associated With Repeated Trauma
Examples Noisainducea hearing 13ss. synovitis. tenosynowit
| bursitis. Raynaud's 3. and other condi due |
repeated moltion, vibral-3n. of pressure

79 Al Other Occupational llinesses
Examples Anthran. Cruceilons infeclious hepatitis maligna.
3nd bergn tumors, tGd POiIsoNINg. histoglasmons. cocCidiod
mycoss, et

MEDICAL TREATMENT (nuiudes realinent 1other than tist a10) aamn
islered by 8 physwaan or Dy 1egistered protessional personnel under i
standing Crders 01 3 physi.an Medical treatment gues NOT include tirs
aid 1reatment [one-ume treatnent 3nd subsequent observal.on ol mng
scratches. cuts, bufns 5 hnleis N0 S0 10NN, wnih G NOL OFdiNgrity
Quire Medicdl carel even 1Nouyh §70vIAed Ly 8 PhySiCodn OF (egisier ]
protessional petsonnel

ESTABLISHMENT A gingie physx ) iL{ativn whefe DusiNess 1§ cONGud
ed of where services ar Naustng! SPetatons ate pestuimeas (Hor examph
a tactory, mill, store, hotel, restaurant, mowie theater. tarm, rangh, banl
sales office, worehouse. of central aoministeative office) Where dstinct!
sepdrdle achivities ale perlormed al 3 single PNys.Cal 1003100, Such 85 Cot
struction activities operaled bom (Ne same phys.idl 12¢at.0N 35 3 b
yard, eaun aclivily shall De tregted 35 3 separule esidbiishinent

For fitms engaged in activihies which may De phy sically -dispersed. such ¢
ayacullure, CONSLILCHION  rgnsPIIIlion  COMMumCations, and elecing
gas. and SLIArY services. 113 MAy b Nantained at 3 Place 1o whie
employees 1cpOr | each day

Records lor persunnel who du NST POrandy taart of aGth 81 8 $ingl
establishment. such as travehng saieamen telhidiany engineeis elc , sha
be mamntained at the (ocanon from which they are Pa.d Of the base fror
which perjonnel operate 10 Catry Out thew aCtivibies

WORK ENVIRONMENT s cormustised of the physecal Togstiun equipmen
Malerwis Processed Or Ladd gt 1he & a3 OF Sperst oy parfursag in th
course 0l an emplayec’'s wors anetner In S0 ol The @mgidy er § premuse:
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p—
& WCE FLE NUMBER

'+ (NAURER FILE MUMBERILARS Laa. Cose WORKERS® COMPENSATION COMMISSION
OF CONNECTICUT S ——
Z  EMPLOTEN ALE NUMSER L AEASON FOR REPORT  CHECK ALL THAT APPLY
" EMPLOYER'S FIRST REPORT OF LOST TR — ONE OR MORE DAYS a
1 EMPLOTEN'S CONNECTICUT REGIETRATION WUMSER (CRNE OCCUPATIONAL INJURY OR DISEASE MENCALMEALTH CARS a
OCCUPATIORAL DISEASE (Mot tem 41 baiowy [
: . (Plasss type er print (n ink) CORRECT PRIOR REPORT a
i EMPLOYER INFORMATION EMPLOYEE INFORMATION
L EMPLOTER NAME: 12, LAST oaag ARST KAME: ML | 11 SOCIAL SECURITY RUMSER:
. EMPLOYER MAILING AUGRESS AND PHONE. lecassmy fows 1. ADOREXS — #UMSEN AND STREET:
S LOCATION IF OLFFERENT FROM MAILIS ADDRISE 18 o sate ar
*" NATURE OF SUSIMESS: 6. HOME PHONE 7. DATE OF BIATIE L ASE | 1L SEE
was O
. Femms 1
' 2. OCCUPATION:
T0. NAME OF WC INSURER Z1. CEPARTMENT:
i 22 OATE OF NiRE: ZL GATE CURRENT GUTIES SERAK

11. POLICY NUMBER: POLICY PERIOD 24, WEEKLY WAGE AT THME CF ULIURT:

1

) INJURY OR EXPOSURE INFORMATION )
25 OATE AND TUME OF INJURY: 25 0iD ULURY OR EXPOSURE .. IF NQ. PLACE WHEAE WUURY OR EXPOSURE OCCURREL, INCLLIOING TOWN
) OCCUR 0N EMPLOYEN'S
. wd|. memmooew Y30
mQ ABOVE? w g
A DESCRIAE TH YENTS WHICH RESULTED IN THE DLIUSY GR ISFLT] r‘" FULL OETALL S 0N Al FACTERSE THAY LED OR COXTRIBUTHY
TO THE INJURY OA THE ONSET OF DISEASE) N
P
s
T
A
flu NAME THE ORJECT. SUBSTANCE. OR EXPOSURE WIICN DIRECTLY BROUGHT ABOUT THE INSURY OR DISEASE.
I DESCRIBE THE INJURY OR DISEASE AND SNDICATE PART OF BODY AFFECTED.
. PHYSICIAN (NAME AND ADORESS): : 2 FIRST AID 33 HOSPITAL (NAME AND ADORESSY:
HOSPITAL
EMERGENCY ROOM
QUT-PATIENT
DATE EMPLOYER NOTIRED: I TIME : 38 DD EMPLO 37. EXTENT OF ACCIDENT/HEALTH AND LIFE
I EMPLOYEE'S - O ummmx'uEE g Je s ISSURANCE COVERAGE FOR EMPLOYEE:
! WORKDAY MORE DAYS Worx? 'ES SOXES 32. 31,
| Seane m O wo [ “asa.
B OATE INCAPACITY BEGAN: | 9. HAS EMPLOYEE IF YES, GIVE DATE: | 42.010 IF YES. GIVEDATE: | ¢1. FOR OCCUP.
! UASTEXPOSURE | OATE OF DIAGNOSIS AS
l oy v O DEUTE v O OATE oF OCCUPATIONALLY RELATED:
: v O v

PREPARER INFORMATION
’ SIGNATURE (FORM MUSY BE SIGNED)

 PREPARER'S NAME AND TITLE (TYPE OR PRINT): 0ATE:

iwmts (10-48) SEE REVERSE SIDE FOR WAGE STATEMENT FomLC-708-2 Srmeom U.SA.
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SAFETY MEETTNG RECORD

Safety Meeting Date/Time: 11/1/90 10:00 a.m.
Given By: Dennis Unites
Topics Discussed: Routes to hospitals for each site 1] rotocol

decontamination measures, and level of protection.

11.
12.

13. [
4. 14.
5. 15.
6. 16.
7. 17.
8. 18.
9. 19.
10. 20.




QUALTTY ASSURANCE PROJECT PLAN

This section presents those elements of project control which are necessary
to ensure quality of the overall preliminary investigation at the NYSEG MGP Sites
ard outlines the procedures and guidelines Atlantic will follow to ensure the
reliable collection amd handling of sampling and analysis data. This basic
elements normally included in an EPA Quality Assurance Plan and/or Quality
Assurance Project Management Plan are addressed in this section.

Brief Description of Field Activities

The field investigation program will consist of the following subtasks:
. Topographic and Property Survey

J Surface Soil Sampling

J Surface Water Sampling

. Sediment Sampling

. Air Sampling

Each of these subtasks is discussed in detail inSqd:ionZ.OofthisWork
Plan.

Field Procedures

Atlantic Envirormental Services has developed a mumber of technical
procedures which have been applied to site investigations including work
performed at CERCIA sites. A list of relevant Atlantic procedures for the NYSEG
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 and 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 HNu Systems
Photoicnizer Model PI-101

Cleaning Procedure for Sampling Devices Used in
Environmental Site Investigations

Each of these listed Atlantic Technical Procedures are presented in

Appendix F.

ject zation and

ibili

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)
Lab Analysis John Flaherty (Wadsworth)
lab QA Renee Gigliotti (Wadsworth)
Overall Project Coordination Dennis Unites (Atlantic)

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

for technical, financial arri 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.

Assurance and ity control

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

Field Instrument Calibration and Prevemtative Maintenance
Atlantic procedure 1051 (HNu Pl1-101/Organic Vapor Meter) describes
calibration and maintenance procedures for HNu P1-101.
A master calibration/maintenance file will be maintained which will include
the following information:

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

. frequency of calibration;

. date of calibration;

. results of calibration;

. name of person performing the calibration; and
. identification of calibration gas.

QA/QOC Sample Collection and Frequency
Trip Blanks
A trip blank is an aliquot of deiocnized organic-free water that is sealed
in a sample bottle prior to initiation of field wérk. Glass vials (40 ml) will
be used for VOA Trip Blanks. These sealed bottles are subsequently placed within
a cooler and accampany field personnel during the sampling activities. For each
day of aquecus sampling, a trip blank will also be sent for analysis. In this
manner, any possible cross-contamination occurring among samples during shipment
can be assessed. A trip blank will be taken for each day of 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.
licate 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.
S8ample 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 mumber, but will have a different (sequential) mmber which will
be noted in the sample logbook.
The sample code will use the following format: ILockport-OGLS
. Date of Sampling

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

A (air)
. Sample Number
Where: OGLS-111290-SS3
Indicates: CGLS - 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 morming, and notified of the shipment
date, airbill mumber, and mmber and type of samples being shipped. All samples
will be shipped in the afterncon (the end) of each day to ensure that samples
will be shipped within twenty-four (24) hours of sampling. Samples will be
labeled as per 40 CFR 261.4, "Research Samples" or "Envirormental Samples".

Sanple 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, umsual
events, etc.

A site logboock will be maintained by the Field Operations Ieader or
designee. The book will contain a summary of the day's activities, including
site visitors, daily telephone contacts, and decision points.

QA objectives for Precision, Accuracy and Completeness

Envirormental measurements have inherent limitations arising from equipment

problems, procedural deviations, and changes in ambient conditions. Most
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envirormental measurements are analyses made for extremely low concentrations of
canstituents and are subject to chemical interferences, instrument limitation and
uncertainties that affect the accuracy of the determination. It is essential to
minimize these factors so that the measurements accurately reflect the character
of the sample collected.

All data gathered during the course of the NYSEG MGP Site study by Atlantic
or processed by the laboratory will meet abjectives of accuracy, precision,
campleteness, representativeness, and camparability, as referenced in Stanley and
Verner (1983). These characteristics are defined below:

d Accuracy - the degree of agreement of a measurement, X, with an
{ accepted reference or true value, T, usually expressed as the
.difference between the two values, X-T, or the difference as a
percentage of the reference or true value, 100 (X-T)/T. Accuracy is

a measure of the bias in a system.

. Precision - a measure of mutual agreement among individual
measurements of the same property, usually under prescribed similar
canditions. Hecmlmlsbste:@ressedmtensofthestamazd
deviation. Various measures of preclslon exist depending upon the
"prescribed similar conditions".

i Campleteness - a measure of the amount of valid data ocbtained from
a measurement system compared to the amount that was expected to be

. Representativeness - expresses the degree to which data accurately
ard 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 compared to ancther.
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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.

SECTTON 2.0: SCOPE

The following procedure describes the logistics, chain-of-events,
collection techniques and documentation requirements for collecting

surface soil samples designated for chemical analysis.
SECTION 3,0: RESPONSIBILITY
Project Manager - First

Field Chemist, Geologist or Engineer - Second

SECTION 4.0: SUPPORTING PROCEDURES

Atlantic Procedure No. 1041 Sample Chain-of-Custody Procedure
SECTTON 5.0: REQUIRED FORMS

Field Notebook No. 351, published by J.L. Darling Corp., Tacoma,
Washington
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SECTION 6.0: PROCEIURE
6.1 Selection of Sampling Locatjons
The selection of sampling locations in and arourd a project site
will be based on a review of existing site data, the site topography ard
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 mumber of surface soil 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 Upgradient soil surfaces to dete.rmme background levels.
0 Soil surfaces within the immediate area of contamination.
© Downgradient soil surfaces to determine any spread of
contamination resulting from storm water runoff.
Sampling locations may be selected in the following areas at the site:
O Areas where chemicals may have been stored, handled or
disposed.

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

© Areas where 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 noteboock

o0 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 persormel or equipment
(backhoe, drill rigs, equipment vehicles, etc. . . ). For cansistency

with other sampling programs, the upgradient samples should be collected
first.
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6.4 Location and Collection of Samples

Surface soils, depending upon the contaminants of interest, can be
either individual or composite samples. Composites represent samples
taken from a mmber of individual locations which are equally blended to
fomésamplemartinqalargerama. Certain state agencies are
discouraging the use of camposite samples when looking for aramatic
volatile and halogenated volatile ofganic campourds because of dilution
and the difficulty of forming a "true" camposite. Therefore prior to
sampling, the use of composites 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 random grid, the procedure provided in Chapter 5 of
Methods of Soil Analysis, Part I by C.A. Black et al, American Society of
Agronomy, Academic Press, N.Y. 1965 and Section I of EPA-SW 846 Test
Methods for Evaluating Solid Waste. Fhysical Chemical/Methods are
suggested protocols.

once the general locations have been chosen, sampling can begin.
Normally a sample representing the top 3 to 6 inches of soil is taken.
Samples are collected using a dedicated, precleaned stainless steel or
Teflon spoon and immediately stored in the glass jar. Organic debris (ie.
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leaves, twigs, bark) along with large pieces of gravel should be avoided.
The sample should be representative of the area soil; it is best
represented by the finer grains of the topsoil. The jars must be filled
camletely 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 rukber gloves should be worn to protect the sampling
person ard to avoid cross contamination through handling.

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

© project rumber

0 sampling time and date

O sample mmber

O analysis

o0 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 indicatar should be used to
mark the location in the event it will be surveyed at a later time. Once
all the surface soil samples are collected, the sample mumbers ard
locations should be reviewed before leaving the site or progressing to
other tasks in a program. All used sampling devices will be kept
together, separate from clean tools, so that they can be cleaned according
to appropriate decontamination and cleaning procedure. In no event will a

used sampling device be used for two or more samples without full cleaning
between samples.
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1.0 HRJRECSE

To insure a standard procedure for collection of surface water
(streams, pords, lakes, impourdments) and sediments for the identification
of chemical campositian.

2.0 SOQOPE
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 - Secaond

Field Sampling Technicians - Third

4.0 SUPPORTING PROCEDURES

Atlantic Procedure No. 1060 Decontamination Procedure for Sampling

Devices

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

5.0 REQUIRED FORMS

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

Tacoma, Washington
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6.0 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 topograrhy 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 mumber of
surface water and sediment 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.

0 Upstream and upgradient of the waste site to determine
backgrourd levels of pollutants.

© In leachate, nmoff or intermittent flow paths passing through
or fram the site.

0 In downgradient ‘streans, swales, runoff chamnels or sewers
draining the site to determine limits of surficial deposition.

6.2 Equipment Iist
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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Surface Water Sampling

o Boots, latex gloves, chemical resistant gloves, appropriate

o

o

level of protection.
Sample containers (depending on sample requirements of the
analytical laboratory) may include for each location:
- 4 each 1 liter glass jars with teflon lined caps.
- 8 each 40 ml. glass vials with teflon lined septas.
- 1 each 500 ml. plastic containers for metals analysis.
- 1 each 500 ml. plastic containers for mercury analysis.
Wooden stakes and spray paint.
Stainless steel Kemmerer bottle, Van Dorn bottle or sterile
glass samplers (if required)
Remote samplers
Field Notebook
Sample bottle labels

Chain-of-custody forms

Sediment Sampling

o

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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© Field Notebook

O Sample bottle labels

o Chain-of-custody forms
6.3 Order of Samples

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

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

6.4 Sample Collection
6.4.1 Surface Water Samples

Surface water samples are collected in a mamner to be
representative of the water colum 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 donning of boots or
waders and wearing latex imner gloves and chemical resistant ocuter
gloves. All samples in flowing water bodies will be taken facing

upstream. Samples taken fram small lakes or ponds 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
withoutdisnmbirgthesedimrts.»mismaybeaccmplishedbytheuseof
a remcte 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 mumber
Date
Time
Analysis
Preservative
Project mumber
Initials of the collector
Fill in the information with a waterproof ink pen. This will
prevent difficulty in filling cut 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 sutmerge it closed to mid-depth.
O Open the jar with the mouth facing upstreamé fill 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.



Procedure No. 1022
Revision No.

Date July 1, 1986
Page 7 of 11

Repeat steps 1 and 2 with the same container and f£ill those
containers having preservative avoiding any overflow since this
will dilute the preservative.
Repeat steps 1 and 2 with the same container and f£ill the
remaining sample containers. The lastrccn'xtaine.r 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 £ill in the chain-of-custody form.
Detail in the field notebook the following:

- sample identification mmber

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

- time and date sample was taken

- perscnnel performing the task

- visual or sensory description of the sample

(color, odor, turbidity, etc.)

weather conditions during sampling
- runoff conditions

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

Note:

o It is understocd that all sample containers and collection devices
will be cleaned prior to field use following the appropriate
cleaningpmcedmesdependi:gonﬂuétypeofanalysistobeperfomed.

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 FROJECT NO. SAMPLE IOCATION 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:
© Select a sample location that is representative of sediment
depositicnal 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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o Place a waterproof sample label cn the glass comtainer which

specifies the following:

Sample mmber

Date

Time .

Preservative

Project mmber

Initials of the collector .
Fill in the information with a waterproof ink pen prior to
collecting the sample.

o Use either a pre-cleaned dedicated stainless steel spocn or
teflon coated spoon, that will fit inside the sample jar, to
collect a sample.

o All samples should be taken within the top 3 inches of the
stream bed. Remove any vegetation debris (leaves, roots, bark)
along with any large stones from the sample so that only the
finer soil material is collected.

o Fill out the chain-of-custody form and place the sediment
sample into the srnppmgcom:alner Cool as required.

o Detajl in the field notebock the following:

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

- personnel performing the task
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- visual or sensory description of the sample
- brief sediment descriptions (color, texture, appearance)
- weather conditions during sampling
- runoff or flow corditions
- 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, depending on the particular
site, can be collected fram a variety of locations. Instead of having a
procedure for each type of location, the following general rules should be
used for any site.

0 The sample must be representative ofthewate.rbodyor
sediments deposited in an area.

o Avoidance of cross contamination between sampling points
can be accamplished by the use of dedicated sampling devices.

o Care must be taken to not disturb the sample location
carditions 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 pards, samples of the water colum, at a minimm,
will be a camposite of surface, mid-deétharxdbcttm(lfoct
above floor) samples. Sediments need only be sampled by grab
method.

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

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

To insure a standard procedure for preservation of solid amd liquid

samples collected at a site for hazardous waste determination.

SECTTON 2.0: SQOPE

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

Services Protocol (ASP) published in 1989.

SECTION 3.0: RESPONSIBIIITY
Project Manager -~ First
Field Operations Manager - Second

Field staff - Third

SECTION 4.0: SUPPORTING PROCEDURES

Atlantic Procedure No. 1020 Field Procedures for Collection of Surface

Soil Samples

Atlantic Procedure No. 1021 Field Procedures for Collection of Subsurface

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

Water and Sediment Samples for Hazardous Waste Determination
Atlantic Procedure No. 1023 Field Procedures for Collection of Groundwater

Samples for Hazardous Waste Determination
Atlantic Procedure No. 1042 ipping Procedure for Envirommental Field
Samples

SECTION 5.0: REQUIRED FORMS

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

2. Master Sample Log

SECTTON 6.0: PROCEDURE
6.1 General Procedure

All sample preservations will be performed in the field as soon
after sample collection as possible. In many instances sample containers
supplied by the analytical laboratory will be pre-preserved so that no
additional preservations will be required. In the event preservations are

required, Atlantic personnel will use the following format:

1. For those water samples requiring target ccmpound list (TCL),

the procedures in Table 6-1 will be followed.



Procedure No. 1040-NY
Revision No.

Date ___ February 28, 1990
Page 4 of 16

2. All qglass or plastic containers must be cleaned prior to
sampling according to appropriate cleaning procedures. In no
case will sample containers be rinsed with a sample before

the actual sample is containerized.

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

4. All soils samples collected for TCL analysis be placed in a one
liter glass jar with teflon lined cap. This jar also 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.

5. All samples will be held in insulated shipping containers and
kept cool to a temperature of 4°C until they are delivered to

the analytical laboratory.
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6. When samples are preserved in the field, the type of

preservation will be listed on the label along with all other
appropriate label information. Also the details of each sample
will be logged in the Master Sample Log, maintained at the
field office.

. If Atlantic personnel plan to perform field preservations the

analytical laboratory must be cansulted 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 laboratory 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 compourd 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
timei 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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TABLE 6-1
REQUIRED CONTAINERS, PRESERVATIVES, AND
HOLDING TIMES
MAX TMUM
PARAMETER NAME CONTAINER(1) PRESERVATIVE(2),(3) HOLDING TIME(4)
AQUEQUS SAMPLES
Bacteriological Tests:
Total Coliform Sterilized P,G Cool, 4°C, 0.008% 6 hours
N8,S,0; (5)
Fecal Coliform Sterilized P,G Cool, 4°C, 0.008% 6 hours
Ns,S,0; (s)
Fecal Streptococci Sterilized P, Cool, 4 C, 0.008% 6 hours
Ngs,g () '
Inorganic and Conventionals Tests:
Acidity P,G cool, 4°C 12 days
Alkalinity P.G cool, 4°C 12 days
Ammonia P,G tool, 4°¢ 26 days
n‘sqq to pH<2
800~ P,G coot, & C 24 hours
an P,G Cool, dc 24 hours
Bromide P,G Coot, 4°¢C 26 days
CB0Og: PG cool, 4°c 24 hours
coo P,G cool, &°C 26 days
H,_SO4 to pH<2
Chloride P,G Cool, 4’: 26 days
Color P,G cool, 4°¢C 24 hours
(-]
Cyanide, Total P,G Coot, 4 C 12 days

Procedure No.

1040-NY

Revision No.

Date February 28, 1990

NaOH to pH>12
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TABLE 6-1 (CONTINUED)

REQUIRED CONTAINERS, PRESERVATIVES, AND

HOLDING TIMES
MAX I MUM
PARAMETER NAME CONTAINER(1) PRESERVATIVE(2),(3) HOLDING TIME(4)
AQUEOUS SAMPLES (continued)
Cyanide, Amenable P,G Cool, A’C 12 days(6)
to Chlorination NaQH to pH>12,
0.6 g ascorbic acid(5)
Fluoride P only Cool, e 26 days
Hardness P,G NNOy to pH<2 6 months
Kjeldahl Nitrogen P,G Cool, de 26 days
Ntso“to pH<2
Organic Nitrogen P,G Cool, S 26 days
u‘sq| to pH<2
Metals(7), except Chromium+é P,G HNQ; to pH<2 6 months
and Mercury
Chromium+é P,G Coot, 4°c 24 hours
Mercury P,G HNOy to pH<2 26 days
Nitrate + Nitrite P,G Coot, 4°C 26 days
nlsoqto pH<2
Nitrate P,G Cool, 4°c 24 hours
Nitrite P,G Cool, &c 24 hours
0il and Grease G only coot, 4°C 26 days
H&soq to pH<2
Total Organic Carbon P,G cool, ¢ 26 days
stqq to pH<2
Orthophosphate P,G Cool, AGC 24 hours
Total Phenols G only Cool, 4%C 26 days
H"SO4 to pH<2

..........................................................................................
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TABLE 6-1 (OCONTINUED)
REQUIRED CONTAINERS, PRESERVATIVES, AND

HOLDING TIMES
e -
PARAMETER NAME CONTAINER(1) ~ PRESERVATIVE(2),(3) HOLDING TIME(4)
AQUEOUS SAMPLES (continued)
Phosphorous, Total P,G Cool, Wc 26 days
HtSCJ4 to pH<2
Residue, Total P,G cool, 4°¢C 5 days
Residue, Filterable P,G coot, &C 24 hours
Residue, Non-Filterable P,G coot, &¢ 5 days
Residue, Settleable P,G Cool, & 24 hours
Residue, Volatile P,G cool, 4'¢C 5 days
Silca P only Coot, 4°C 26 days
Specific Conductance P.G Cool, ‘4°c 26 days
Sul fate P,G Coot, &C 26 days
sul fide P,G Cool, 4°C, add zinc 5 days
acetate plus NaOH to pH>9
surfactants (MBAS) ' P,G Coot, &€ 24 hours
Turbidity P,G Cool, Sc 24 hours
Organic Tests(8):
Purgeable Halocarbons G, teflon lined Cool, Sc 7 days
septa
Purgeable Aromatics G, teflon lined Cool, fc 7 days
septa

Acrolein and Acrylonitrite G, teflon lined Cool, fc, 0.008% Na, S 0, {s) 7 days
septa adjust to pH 4-5(9)
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.................................................................................

MAXIMUM
CONTAINER(1) PRESERVATIVE(2),(3) HOLDING TIME(&)

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

AQUEOUS SAMPLES (continued)

_ }- -)

- - '(—

Phenol ics(10) G, teflon Lined Cool, 4°C, 0.008% Na s, 0, 5 days after
septa (5s) VISR until

extraction;

40 days for

analysis(12)

Benzidines(10,11) G, teflon Lined Cool, °c 5 days after

Phthalate esters(10)

Nitrosamines(10,14)

PCBs(10)

Nitroaromatics and
Isophorone(10)

septa
G, teflon lined

septa

G, teflon lined
septa

G, teflon lined
septa

G, teflon lined
septa

0.008% Na, 5,0, (s)

Cool, 4°C

Cool, &°C
0.008% Na‘s:03(5)
Store in dark

Cool, 4°C

Cool, L’C
0.008% NqLSzOS I
Store in dark

VTSR until
extraction(12)

5 days after
VISR until
extraction;
40 days for

analysis(12)

5 days after
VISR until
extraction;
40 days for

analysis(12)

5 days after
VISR until
extraction;
40 days for

analysis(12)

5 days after
VISR untit
extraction;
40 days for

analysis(12)
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..........................................................................................
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MAX I MUM
PARAMETER NAME CONTAINER(C1) PRESERVATIVE(2),(3) HOLDING TIME(4)
AGUEQUS SAMPLES (continued)
Polyruclear Aromatic G, teflon lined Cool, 4°¢C 5 days after

Hydrocarbons(10) septa 0.008% ual_s,,_o3 sy VTSR untit
Store in dark extraction;
40 days for
analysis(12)
Haloethers(10) G, teflon lined Cool, 4°C S5 days after

Chlorinated Hydrocarbons(10)

Chiorinated Dioxins and

septa

G, teflon lined

septa

0.008% Na‘S 0, ($D

t

Cool, Pc

0.008% "“;Sz“g (%)

VISR until

extraction;

40 days for
analysis(12)

S5 days after
VTSR until
extraction;
40 days for

analysis(12)

Furans(10) G, teflon lined Cool, 4°C 5 days after
septa 0.008% uazs;os ) VISR un?ll
extraction;
40 days for
analysis(12)
Pesticides(10) G, teflon lined Cool, 4°C 5 days after
septa Adjust pH to 5-9(14) VTSR until
extraction;
40 days for
analysis(12)
Radiological Tests:
Alpha, beta and Radium P,G MMO&to pH<2 6 months

SOIL/SEDIMENT/SOLID SAMPLES

The same containers and holding times as (isted for agueous samples are to be used

for soil/sediment/solid samples.
to cooling to 4 C.

Preservation for all analyses is limited
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Footnotes for Table 6-1
Polyethylene (P) or Glass (G).

Sample preservation should be performed immediately upon
colle;:tion. For camposite chemical samples each aliquot should be
preserved at the time of collection. When use of an autcmated
sampler makes it impossible to preserve each aliquot, then chemical
samples may be preserved by maintaining at 4°C until compositing
and sample splitting is campleted.

Whenanysanplesistobeshi_ppedbyccmmncarrierorsentthmugh
the United States Mails, it must camply with the Department of
Transportation Hazardous Materials Requlations (49 CFR Part 172).
The person offering such material for transportation is responsible
for ensuring such campliance. For preservation requirements of
Table 6-1, the Office of Hazardous Materials, Materials
Transportation Bureau, Department of Transportation has determined
that the Hazardous Materials Regulations do not apply to the
following materials: Hydrochloric Acid (HCL) in water solutions at
concentrations of 0.04% by weight or less (pH about 1.96 or

dgreater); Nitric Acid (HNO;) in water solutions at concentrations
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of 0.15% by weight or less (pH about 1.62 or greater); Sulfuric
Acid (H,SO,) in water solutions at concentraticons of 0.35% by
weight or less (pH about 1.15 or greater); and Sodium Hydroxide
(NaCH) in water solutians 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 maximum 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 1s present. If
sulfide is present, it can be removed by addition of cadmium
nitrate powder until a negative spot test is obtained. The sample

is filtered and then NaOH is added to pH 12.

Samples should be filtered immediately onsite before adding

preservative for dissolved metals.

Guidance applies to samples to be analyzed by GC, IC or GC/MS for
specific campounds.

The pH adjustment is not required if acrolein will not be
measured. Samples for acrolein receiving no pH adjustment must be

analyzed within 3 days of sampling.

When the extractable analytes of concern fall within a single
chemical category, the specified preservative and maximum holding
times should be cbserved for optimm safeguard of sample
integrity. When the analytes of concern fall within two or more

chemical categories, the sample may be preserved by cooling to
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4°C, reducing residual chlorine with 0.008% sodium thiocsulfate,
stormg 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
amd holding time procedure are noted in footnote S5 (re the
requirement for thiosulfate reduction of residual chlorine), and

footnotes 12, 13 (re the analysis of benzidine).

If 1,2-diphenylhydrazine is likely to be present, adjust the pH of

the sample to 4.0+0.2 to prevent rearrangement of benzidine.

This does not supercede the contract requirement of a 30 day

reporting time.

Extracts may be stored up to 7 days before analysis if storage is

conducted under an inert (oxidant-free) atmosphere.

For the analysis of diphenylnitrosamine, add 0.008% sodium
thiosulfate and adjust the pH to 7-10 with NaOH within 24 hours of

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
thiosulfate.
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SECTION 1.0: FURFOSE

To provide the project manager with a record of the custody of any
envirormental field sample fram time of collection to final analysis.
Once a sample has been submitted to the laboratory, imternal laboratory
chain-of-custody will take over in the form of "Request for Analysis"

forms, analytical notebooks, and "Reports of Analysis" forms.

SECTION 2.0: SCOPE

This procedure details how a sample is traced through the
chain-of-Custody-Form.

SECTION 3.0: RESPONSIBIIITY
Project Manager - First
Field Supervisor - Second
Field Technician - Third

SECTICN 4.0: SUPPORTING PROCEIURES

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 comtainers from the time of collection to submission
to the analytical laboratory.

For sampling programs where a large mmber of samples are to
collected or where various laboratories will be receiving the samples, a
Chain-of-Qustody Form is to accampany each group of samples (see attached
form). This form presents general sample information in tabular form
listing sample mmber, date and time of sampling, whether the sample was a
camposite or grab and information regarding the mmber of cantainers, size
of cantainer 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 number of cantainers box would designate
three while the first diagonal box would list 40 ml vial/PRSV.-NONE and
the bax beneath listing two and the second diagonal box listing 500 ml
glass jar/PRSV.-HNO, and the bax beneath listing cne.
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The bottem of the form is the chain-of-custody with dates and times
of transfer indicated with the appropriate signatures. The sample
collector is always the first signature while the analytical laboratory is
the final. Theoretically all individuals handling the samples between
collection and laboratory should sign the form. However if a cammen
carrier (ie. Federal Express, Purolator) are used for shipping only cone
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 analys:.s

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. Cpain-of-o.lstody 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 persomnel. Upon campletion of
the analysis the laboratory will provide a complete set of all

Chain-of-Custody forms for inclusion with analytical reports.
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PROJECT NO.: PROJECYT NAME: . /
SAMPLERS (SIGNATURE): %%‘
CON* _\' A . A. ;- .
TAINERS Q‘:o (2] c': ;) Qf_o Qt:
SAMPLE NO.* DATE TIME coup GRAB Q Q QQ. Q Q Q REMARKS
*SOURCE Test Pit Soil...(TP) Boring Hole Soil...(BH) Surface Soill...(SS) 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 (SIG:IATURE):
RELINQUISHED BY (SIGNATUREY: DATE/TIME: [RECEIVED FOR LABORATORY BY DATE/TIME: JREMARKS:
[ rsnsmwns): 1
Distnibution Onginal accompanies shipment, ccpy to coordinator held files.
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SECTION 1.0: PURPOSE

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

SECTION 2.0: SOOPE

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

SECTTON 3.0: RESPONSIBIIITY
Project Manager - First
Field Supervisor - Secand

Field Technicians - Third

SECTICN 4.0: SUPPORTING PROCEDURES

Atlantic Procedure No. 1040 Sample Preservation for Solid and Liquid

Matrices
Atlantic Procedure No. 1041 Sample Cnain—OfM Procedure
SECTICN 5.0: REQUIRED FORMS

Receipt of Airweigh Bill or Weighbill Forms

Chain-of-Custody Form Standard Form No. 1041



Procechure No. 1042

Revision No.

Date July 1, 1986

Page 3 of 5

SECTION 6.0: PROCEDURE

6.1 Pricr to mobilization to a field site, the field cperations

manager or his designee will select a shipper based on

proximity to the site and ability to ship overnight.

6.2 Upon selection of a shipper the following information will

be gathered before any samples are shipped. This can be done
over the phone or by correspandence.

1.

7.

Iocation 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
li).illfggatim on the format for the various types of weigh

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

6.3 The Atlantic field manager will give the shipper a street

address where samples can be picked up by the courier near the

job site.

6.4 Once all samples have been collected, preserved and

containerized for shipment, the field supervisor will call the

shipper to arrange for pick up.
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6.5 All samples, unless so designated for ground transportation,
will be shipped by air express for overnight delivery. This is
the standard method since samples collected forMethod 625
organics have anly 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. A standard chain-of-custody form will be filled-out, signed
by the courier as a custodian, amd placed inside each
shipping container before final sealing.

2. The Atlantic field supervisor or his designee will insure
that all weighbills have been filled-in properly for air
express. If the contract laboratory is within ground
transportation distance for cvernight delivery, then the
weighbills should reflect guaranteed overnight delivery.

3. A copy of all weighbills must be kept by the field
supervisor and the weighbill mumber 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.
4. If possible, to save shipping fees, the sample shipping
containers can be strapped together.
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5. An estimated time of delivery for the samples will be
logged in the Master Sample ILog, (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
mumbers. Assoonasmesanplsafedelivered,thecontzact
laboratory will inform Atlantic of their arrival and report,
any damage associated with the samples or whether any sample
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SECTICN 1.0: PURPOSE
To insure a standard procedure for the calibration and operation of
the HNu Systems Photoionizer Model PI-101.

SECTION 2.0: SCOPE

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

SECTION 3.0: RESPFONSIBITITY
Project Manager - First

Field Operatians Manager - Second
Field Staff - Third

SECTION 4.0: SUPPORTING PROCEDURES

None

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

Washington (or equivalent), or a conventional paper, bound laboratory
notebook (Nalge 6301 or eguivalent).
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SECTION 6.0: PROCEDURE

e

6.1 General 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 cantains all controls and the battery power supply and a
photoionizer probe which contains the photo-cell. The readout module also
contains terminals for camnection to a recorder. This module is carried
by a strap held across the shoulder while the prabe is held by hand.

6.2 Instrument Startup

First commect the probe unit to the readout module by attaching and
turning the connector terminal. Note this fitting is "keyed" and must be
attached in only 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 ard 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 tirn on the main switch to any range (ie. 0-2,000 ppom, 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 on, check the
following:

1. Make sure the probe is attached properly to the readout

module.

2. An etch mark should be scribed on the probe where it can be
unscrewed to replace the photo cell. This mark shows the
exact position that the top of the probe takes so that the
air inlet ports are lined up. Ifmtlinedup,mscrewthev
probe and assemble it properly.

3. Check the photo cell lamp and replace it if necessary.

Once the battery and photo cell are cperating, perform a

6.3 Calibration

The PI 101 Analyzer is designed for trace gas analysis in ambient
aJ.randlscalJ.brated at HNMu with certified standards of benzene, vinyl
chloride and iscbutylene.

Same general points to consider when calibrating the PI 101 are
that the analyzer is designed for cperation at ambient conditions and
therefore the gas standards used for calibration should be delivered to
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the analyzer at ambient temperatures and pressure and at the proper flow
rates. The PI 101 is a non-destructive analyzer; calibratians using taxic
or hazardous gases must be done in a well ventilated area.

The frequency of calibration should be twice daily as a minimm.
menzsmshmldbemibmtedatthebegmmgoftheday(orwnen
the instrument is first tiomed on) and at the end of the day (or when use
of the instrument is campleted). If the instrument is turned off during
the day for any significant length of time, it should be calibrated when
turned cn. An accurate and reliable method of calibration check is to use

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

Step 1. Zero set - Turn the function switch to STANDBY. In this
position the lamp is OFF and no signal is generated. Set the
Zero point with the ZERO set control. The zero can also be set
with the function switch on the X1 position and using a
"Hydrocarbon-free" air. In this case 'megative" readings are
poss@.bleiftheanalyzermeasurmacleamrsanplewhenin
service.

Step 2. 0-20 or 0-200 range - For calibrating on the 0-20 or 0-200
rarnge only cne gas standard is required. Turn the function
switch to the range position and note the meter reading.
Adjust the SPAN control setting as required to read the ppm
cancentration of the standard. Recheck the zero setting (Step
1l). If readjustment is needed, repeat Step 2. This gives a
two-point calibration; zero and the gas standard point.
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6.4 Documentation

In the field notebook, or in the bound laboratory notebock, 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
praobe. This is useful to know which organic campourds the HNMu
issensiti\}etowaxd.

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

start of each calibration, record the following:

1.

2.

6.

8.

Date
Time

Name of person performing the calibration

Span setting before beginning calibration

That the instrument was zeroced, and whether the instrument was
on standby or if "hydrocarbon-free" air was used.

The new span setting, if necessary, to calibrate instrument
reading

Repeat Step 5 if span was adjusted during Step 6

Note that the second calibration reading was correct
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The following list correlates Atlantic Environmental Services, Inc. sample
identification number with NYSEG's Manufactured Gas Plant Sampling Identification

Protocol.

SAMPLE IDENTIFICATION

Atlantic Codes

CGLS-SW1
CGLS-sSwW2
CGLS-SW3

CGLS-SE1
CGLS-SE2
CGLS-SE3

CGLS-SS1
CGLS-SS2
CGLS-SS3
CGLS-Ss4
CGLS-SS5

NYSEG Codes

LSCUSS2001G
LSCISS9002G
LSCDSS9003G

LSRUSM9001G
LSRISM9002G
LSRDSM9003G

LSRISF9001L
LSRISF9002L
LSRISF9003L
LSRISF9004L
LSRISF9005G



ANALYTICAL RESULTS - STATE ROAD SITE, LOCKPORT, NEW YORK
NOVEMBER 2, 14 AND 15, 1990
SURFACE WATER SEDIMENT SURFACE SOIL
CGLS- | CGLS- | CGLS- | FIELD TRIP CGLS~ | CGLS- | CGLS- | CGLS- | CGLS- | CGLS- | CGLS~ | CGLS-
Swi sSw2 SwW3 BLANK | BLANK SE1 SE2 SE3 SS1 882 S§83 $54 §S5

Benzene (71-43-2)
Bromobenzene (108-86-1) <0.5 <0.5 <0.5 —_— <0.5 <9.6 <10 <7.7 <6 <6.8 <58 <6.4 <74
Bromodichloromethane (THM) (75-27-4) <0.5 . <0.5 <0.5 -— <0.5 <8.6 <10 <7.7 <6 <68 | <58 <6.4 <74
Bromoform (THM) (75-25-2) <0.5 <0.5 <0.5 - <0.5 <9.6 <10 <7.7 <8 <6.8 <5.8 <6.4 <74
Bromomethane (74-95-3) <0.5 <0.5 <0.5 -— <0.5 <19 <20 <15 <12 <14 <12 <13 <15
2-Butanone (78-93-3) -— —_ _— _— - <96 <100 <23 <60 <68 <58 <64 <74 |
Carbon disulfide (756-15-0) - — - - — <9.6 <10 <7.7 <6 <68 <5.8 <6.4 <7.4
Carbon tetrachloride (56-23-5) <0.5 <0.5 <0.5 -— <0.5 <9.6 <10 <77 <6 <6.8 <58 <6.4 <7.4
Chlorobenzene (108-90-7) <0.5 <0.5 <0.5 - <0.5 <89.6 <10 <7.7 <6 <6.8 <5.8 <6.4 <7.4
Chlorodibromomethane (THM) <0.5 <0.5 <0.5 -_ <0.5 <9.6 <10 <7.7 <6 <6.8 <58 <6.4 <7.4
Chloroethane (75-00-3) <0.5 <0.5 <0.5 - <0.5 <19 <20 <15 <12 <14 <12 <13 <15
Chioroform (67-66-3) <0.5 <0.5 <0.5 - <0.5 <9.6 <10 <7.7 <6 <6.8 <58 <6.4 <7.4
Chloromethane (74-87-3) <0.5 <0.5 <0.5 - <0.5 <19 <20 <156 <12 <14 <12 <13 <15
o-Chiorotoluene (95-49-8) <0.5 <0.5 <0.5 — <0.5 <9.6 <10 <7.7 <6 <6.8 <5.8 <6.4 <7.4
p-Chlorotoluene (106-43-4) <0.5 <0.5 <0.5 - <0.5 <9.6 <10 <77 <6 <6.8 <58 <6.4 <7.4
Dibromochloromethane (124-48-1) — | — — — - <9.6 <10 <7.7 <6 <6.8 <5.8 <6.4 <74
1,2-Dibromo-~3-Chloropropane (DBCP) (96-12-8) <0.5 <0.5 <0.5 -— <0.5 <9.6 <10 <7.7 <6 <6.8 <58 <6.4 <7.4
Dibromomethane (75-95-3) <0.5 <0.5 <0.5 — <0.5 <9.6 <10 <7.7 <6 <6.8 <5.8 <6.4 <74
p-Dichlorobenzene (106-46-7) <0.5 <0.5 <0.5 — <0.5 <9.6 <10 <7.7 <6 <6.8 <5.8 <6.4 <7.4
m-Dichlorobenzene (541-73-1) <0.5 .<0.5 <0.5 — <0.5 <9.6 <10 <7.7 <6 <6.8 <58 <6.4 <7.4
o-Dichlorobenzene (95-50-1) <0.5 <0.5 <0.5 - <0.5 <9.6 <10 <77 <6 <6.8 <5.8 <6.4 <74
1,1-Dichloroethane (75-34-3) — -_ -_ — - <9.6 <10 <7.7 <6 <6.8 <5.8 <6.4 <7.4
1,2-Dichloroethane (107-06-2) — -_ -_ — - <9.6 <10 <7.7 <6 <6.8 <5.8 <6.4 <7.4
1,1-Dichloroethene (75-34-3) <0.5 <0.5 <0.5 - <0.5 <9.6 <10 <77 <6 <6.8 <5.8 <6.4 <74
1,2-Dichloroethene (Total) (540-59-0) <0.5 <0.5 <0.5. -— <0.5 <9.6 <10 <77 <6 <6.8 <5.8 <6.4 <74
1,1-Dichloroethylene (75-35-4) <0.5 <0.5 <0.5 -— <0.5 <9.6 <10 <7.7 <6 <6.8 <58 <6.4 <74
cis-1,2-Dichloroethylene <0.5 <0.5 <0.5 — <0.5 <9.6 <10 <7.7 <6 <6.8 <58 <6.4 <7.4
trans-1,2-Dichloroethylene ) <0.5 <0.5 <0.5 - <0.5 <9.6 <10 <7.7 <6 <6.8 <5.8 <6.4 <7.4
1,2-Dichloropropane (78-87-5) <0.5 <0.5 <0.5 _— <0.5 <9.6 <10 <7.7 <6 <6.8 <5.8 <6.4 <7.4
1,3-Dichloropropane <0.5 <0.5 <0.5 - <0.5 <9.6 <10 <77 <6 <6.8 <58 <6.4 <7.4
2,2-Dichioropropane <0.5 <0.5 <0.5 - <0.5 <9.6 <10 <77 <6 <6.8 <5.8 <6.4 <74
1,1-Dichloropropene <0.5 <0.5 <0.5 - <0.5 <9.6 <10 <7.7 <6 <6.8 <5.8 <6.4 <7.4
1,3-Dichloropropene <0.6 <0.5 <0.5 -— <0.5 <9.6 <10 <7.7 <6 <6.8 <5.8 <6.4 <7.4
cis~1,3-Dichloropropene —_— -— -— —_— -— <9.6 <10 <717 <8 <8.8 <5.8 <6.4 <7.4
trans-1,3-Dichloropropene —_— —_— —_— -— -— <9.6 <10 <7.7 <6 <6.8 <5.8 <6.4 <74
Ethylbenzene (100-41-4) <0.5 <0.5 <0.5 - <0.5 <9.6 <10 <7.7 <6 <6.8 <58 <6.4 <7.4
Ethylene dibromlide (EDB) (106-93-4) <0.5 <0.5 <0.5 — <0.5 <9.6 <10 <7.7 <6 <6.8 <58 <6.4 <7.4
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ANALYTICAL RESULTS - STATE ROAD SITE, LOCKPORT, NEW YORK
NOVEMBER 2, 14 AND 15, 1990

SURFACE WATER SEDIMENT SURFACE SOIL
CGLS- | CGLS- | CGLS- | FIELD TRIP CGLS- | CGLS- | CGLS- | CGLS- | CGLS- | CGLS- | CGLS- | CGLS-
swi Sw2 SW3 BLANK | BLANK SE1 SE2 SE3 581 882 §S83 S84 8§85
2-Hexanone (591-78-6) -_ -_ - -_ -_ <86 <100 <23 <60 <68 <58 <64 <74
Methylene chloride (75-09-2) <0.5 <0.5 <0.5 -— <19 <20 <15 <12 <14 <12 <13 <15
4-Methyl-2-pentanone (108-10-1) —_ —_ —_ —_ — <86 <100 <23 <60 <68 <58 <64 <74
Styrene (100-42-5) <0.5 <0.5 <0.5 — <0.5 <9.6 <10 <7.7 <6 <6.8 <5.8 <6.4 <7.4
1,1,1,2-Tetrachloroethane (79-34-5) <0.5 <0.5 <0.5 —_— <0.5 <9.6 <10 <7.7 <6 <6.8 <5.8 <6.4 <7.4
1,1,2,2-Tetrachloroethane (79-34-5) —_— —_— —_— -_— —_— <9.6 <10 <77 <6 <6.8 <5.8 <6.4
Tetrachloroethene (127-18-4) -_ - - - - <9.6 <10 <77 <6 <6.8 <5.8 <6.4 |
Tetrachloroethylene (127-18-4) <0.5 <0.5 <0.5 — <9.6 <10 <7.7 <6 <6.8 <5.8 <6.4
Toluene (108-88-3) <0.5 <0.5 <0.5 — <9.6 <10 <77 <6 <6.8 <5.8 <6.4
1,1,1-Trichloroethane (71-55-6) <0.5 <0.5 <0.5 -— <0.5 <9.6 <10 <77 <6 <6.8 <5.8 <6.4
1,1,2-Trichloroethane (79-00-5) <0.5 <0.5 <0.5 — <5 <9.6 <10 <7.7 <6 <6.8 <58 <6.4
Trichloroethene (79-01-6) —_ — - — —_ <9.6 <10 <77 <6 <6.8 <58 <64 |
Trichloroethylene (79-01-6) <0.5 <0.5 <0.5 — <0.5 <9.6 <10 <77 <6 <6.8 <5.8 <6.4
1,2,3-Trichloropropane <0.5 <0.5 <0.5 -— <0.5 <8.6 <10 <77 <6 <6.8 <5.8 <6.4
- | Vinyl acetate (108-05-4) -— — -— -— _— <96 <100 <23 <60 <68 <58 <64
Vinyl chloride (75-01-4) <0.5 <0.5 <0.5 — <0.5 <19 <20 <15 <12 <14 <12 <13
Total xylenes (1330-20-7) <0.5 <0.5 <0.5 — <0.5 <9.6 <10 <77 <6 <6.8 <5.8 <6.4

SEMIZVOLATILE ORGANICS

Acenaphthene (83-32-9) <10 <10 <10 <10 — <6300 <6600 <5100 <4000 <4500

Acenaphthylene (83-32-9) <10 <10 <10 <10 - <6300 <6600 <5100 <4000 <4500

Anthracene (120-12-7) <10 <10 <10 <10 - <6300 <6600 <5100 <4000 <4500

Benzidine (92-87-5) <50 | <50 <50 <50 - <6300 <6600 <5100 <4000 <4500

Benzo(a)anthracene <10 <10 <10 <10 — <6300 <6600 <5100 <4000 <4500 |.

Benzo(b)fluoranthene (205-99-2) <10 <10 <10 <10 - <6300 <6600 <5100 <4000 <4500

Benzo(k)fluoranthene (207-08-9) <10 <10 <10 <10 — <6300 <6600 <5100 <4000 <4500 |

Benzo(ghi)perylene <10 <10 <10 <10 — <6300 <6600 <5100 <4000 <4500

Benzo(a)pyrene (50-32-8) <10 <10 <10 <10 — <6300 <6600 <5100 <4000 <4500

Benzyl alcohol (100-51-6) <10 <10 <10 <10 - <6300 <6600 <5100 <4000 <4500 <3800 <4200 <4900
- | Bis{2—chloroethoxy)methane <10 <10 <10 <10 - <6300 <6600 <5100 <4000 <4500 <3800 <4200 <4800

Bis(2—chloroethyl)ether (111-44-4) <10 <10 <10 <10 —_ <6300 <6600 <5100 <4000 <4500 <3900 <4200 <4900

Bis(2-chloroisopropyl)ether <10 <10 <10 <10 —_ <6300 <6600 <5100 <4000 <4500 <3900 <4200 <4900

Bis(2-Ethythexyl)phthalate (117-81-7) <10 <10 <10 <10 — <6300 <6600 <5100 <4000 <4500 <3900 <4200 <4900

4-Bromophenyl phenyl ether <10 <10 <10 <10 _— <6300 <6600 <5100 <4000 <4500 <3900 | <4200 <4900

Butyl benzyl phthalate (85-68-7) <10 <10 <10 <10 — <6300 <6600 <5100 <4000 <4500 <3900 <4200 <4900

4-Chloroaniline (106-47-8) <10 <10 <10 <10 - <6300 <6600 <5100 <4000 <4500 <3900 | <4200 <4900

2-Chloronaphthalene (91-58-7) <10 <10 <10 <10 -_ <6300 <6600 <5100 <4000 <4500 <3900 <4200 <4900

4-Chlorophenyl phenyl ether <10 <10 <10 <10 —_ <6300 <6600 <5100 <4000 <4500 <3900 <4200 <490

Chrysene (218-01-9) <10 <10 <10 <10 — <6300 <6600 <6100 <4000 <4500

Dibenzo(a,h)anthracene (53-70-3) <10 <10 <10 <10 -— <6300 <6600 <5100 <4000 <4500




ANALYTICAL RESULTS - STATE ROAD SITE, LOCKPORT, NEW YORK
NOVEMBER 2, 14 AND 15, 1990

SURFACE WATER SEDIMENT SURFACE SOIL
CGLS- | CGLS- | CGLS- | FIELD TRIP CGLS- | CGLS~- | CGLS- | CGLS- | CGLS- | CGLS- | CGLS- | CGLS-
sw1 SwW2 SwW3 BLANK | BLANK SE1 SE2 SE3 SS1 §82 8§83 S84 SS5

Dibenzofuran . <10 <10 <10 <10 _— <6300 <6600 <5100 <4000 <4500 <3900 <4200 <4900
Di-n-butyl phthalate (84-74-2) <10 <10 <10 <10 - <6300 <6600 <5100 <4000 <4500 <3900 <4200 <4900
{1.2-Dichlorobenzene (95-50-1) <10 <10 <10 <10 - <6300 <6600 <5100 <4000 <4500 <3900 <4200 <4900
1,3-Dichlorobenzene (541-73-1) <10 <10 <10 <10 - <6300 <6600 <5100 <4000 <4500 <3800 <4200 <4900
1,4-Dichlorobenzene (106-46-7) <10 <10 <10 <10 _— <6300 <6600 <5100 <4000 <4500 <3900 <4200 <4900
3,3’-Dichlorobenzidine (91-94-1) <50 <50 <50 <50 — | <31000 | <32000 | <25000 [ <19000 | <22000 { <18000 | <21000 | <24000
Diethyl phthalate (84-66-2) <10 <10 <10 <10 - <6300 <6600 <5100 <4000 <4500 <3900 <4200 <4900
Dimethyl phthalate (131-11-3) <10 <10 <10 <10 - <6300 <6600 <5100 <4000 <4500 <3900 <4200 <4900
2,4-Dinitrotoluene <10 <10 <10 <10 — <6300 <6600 <5100 <4000 <4500 <3900 <4200 <4900
2,6-Dinitrotoluene (606-20-2) <10 <10 <10 <10 - <6300 <6600 <5100 <4000 <4500 <3900 <4200 <4900
Di-n-octyl phthalate (117-84-0) <10 <10 <10 <10 - <6300 <6600 <5100 <4000 <4500 <3900 <4200 <4900

Fiuoranthene (206-44-0) <10 <10 <10 <10 — | <6300 <6600 <5100 <4000| <4500 3600,
Fluorene (86-73-7) <10 <10 <10 <10 - <6300 <6600 <5100 <4000 <4500 <3900 <4200 <4900
Hexachlorobenzene (118-74-1) <10 <10 <10 <10 - <6300 <6600 <5100 <4000 <4500 <3900 <4200 <4900
Hexachlorobutadiene (87-68-3) <10 <10 <10 <10 - <6300 <6600 <5100 <4000 <4500 <3800 <4200 <4900
Hexachlorocyclopentadiene (77-47-4) <10 <10 <10 <10 - <6300 <6600 <5100 <4000 <4500 <3900 <4200 <4900
Hexachloroethane (67-72-1) <10 <10 <10 <10 - <6300 <6600 <5100 <4000 <4500 <3900 <4200 4800

Indeno(1,2,3-cd)pyrene (193-39-5) <10 <10 <10 <10 -— <6300 <6600 <5100 <4000 <4500 <3900 <4200
Isophorone (78-59-1) <10 <10 <10 <10 -— <6300 <6600 <5100 <4000 <4500 <3900 <4200 <4900
2-Methylnaphthalene - — - -— — <6300 <6600 <5100 <4000 <4500 <3900 <4200 <4900
Naphthalene (91-20-3) <10 <10 <10 <10 - <6300 <6600 <5100 <4000 <4500 <3900 <4200 <4900
Nitrobenzene (98-95-3) <10 <10 <10 <10 _— <6300 <6600 <5100 <4000 <4500 <3900 <4200 <4900
2-Nitroaniline (88-74-4) -— -— - - — | <31000 | <32000 | <25000 | <19000 | <22000 | <19000 | <21000 | <24000
3-Nitroaniline (99-09-2) - - - - - <6300 <6600 <5100 <4000 <4500 <3900 <4200 <4900
4-Nitroaniline (100-01-6) — — - - — <6300 <6600 <5100 <4000 <4500 <3900 <4200 <4900
N-Nitrosodimethylamine (86-30-6) <10 <10 <10 <10 — <6300 <6600 <5100 <4000 <4500 <3900 <4200 <4800
N-Nitrosodiphenylamine (85-01-8) <10 <10 <10 <10 - <6300 <6600 <5100 <4000 <4500 <3900 <4200 <4900
N-Nitrosodi-n-propylamine <10 <10 <10 <10 - <6300 <6600 <5100 <4000 <4500 <3900 <4200 <4900

Phenanthrene (85-01-8) <10 <10 <10 <10 - <6300 <6600 <5100 <4000 <4500 | } 00
Pyrene (129-00-0) <10 <10 <10 <10 — | <6300] <6600 | <5100] <4000| <4500 | 000
1,2,4-Trichlorobenzene (120-82-1) <10 <10 <10 <10 - <6300 <6600 <5100 <4000 <4500 <42 <4900
Benzoic Acid (65-85-0) - - - - - | <31000 | <32000 | <25000 | <18000 | <22000 | <19000 | <21000 | <24000
4-Chloro-3-methylphenol (59-50-7) <10 <10 <10 <10 - <6300 <6600 <5100 <4000 <4500 <3900 <4200 <4900
2-Chlorophenol (95-57-8) <10 <10 <10 <10 - <6300 <6600 <5100 <4000 <4500 <3800 <4200 <4900
2,4-Dichlorophenol (120-83-2) <10 <10 <10 <10 _— <6300 <6600 <5100 <4000 <4500 <3900 <4200 <4900
2,4-Dimethylphenol <10 <10 <10 <10 _— <8300 <6600 <5100 <4000 <4500 <3900 <4200 <4900
2,4-Dinitrophenol (51-28-5) <50 <50 <50 <50 — | <31000 | <32000 | <25000 | <19000 | <22000 | <19000 | <21000 | <24000
2-Methyi-4,6-dinitrophenol (534-52-1) <50 <50 <50 <50 — | <31000 | <32000 | <25000 | <19000 | <22000 | <19000 | <21000 | <24000

2-Methylphenol (95-48-7) - -— -— -— <6300 <6600 <5100 <4000 <4500 <3900 <4200 <4900




ANALYTICAL RESULTS - STATE ROAD SITE, LOCKPORT, NEW YORK
NOVEMBER 2, 14 AND 15, 19390

SURFACE WATER SEDIMENT SURFACE SOIL
CGLS- | CGLS- | FIELD TRIP CGLS- | CGLS- | CGLS- | CGLS- | CGLS- | CGLS- | CGLS- | CGLS-
Sw2 Sw3 BLANK | BLANK SE1 SE2 SE3 S$S1 882 8§53 554 $85

4-Methylphenol (106-44-5) — _— — <6300 <6600 <5100 <4000 <4500 <3900 <4200 <4800
2-Nitrophenol (88-75-5) <10 <10 <10 <t0 _— <6300 <6600 <5100 <4000 <4500 <3800 <4200 <4900
4-Nitrophenol (100-02-7) <10 <10 <10 <10 — | <31000 ) <32000 | <25000 ] <19000 | <22000 | <19000 | <21000 | <24000
Pentachlorophenol (87-86-5) <10 <10 <10 <10 — | <31000 | <32000 | <25000 | <18000 | <22000 | <19000 | <21000 | <24000
Phenol (108-95-2) <10 <10 <10 <10 — <6300 <6600 <5100 <4000 <4500 <3900 <4200 <4900
2,4,5-Trichlorophenol (95-95-4) _— _— _— _— — <6300 <6600 <5100 <4000 <4500 <3900 <4200 <4900
2,4,6-Trichlorophenol (88-06-2) <10 <10 <10 <10 _— <6300 <6600 <5100 <4000 <4500 <3800 <4200 <4900

M 2
Silver (7440-22-4)

<10 <10 - - <1.9 <2 <1.5 <1.2 <1.3 <1.1 <13 <1.5
Aluminum (7429-90-5) <200 <200 _ -
Arsenic (7440-38~2) <10 <10 - -
Barium (7440~39-3) <200 <200 <200 — —
Beryllium (7440-41-7)
Calcium (7440-70-2)
Cadmium (7440-43-9)
Cobalt (7440-48-4)
Chromium (7440-47-3)
Copper (7440-50-8)
Iron (7439-89-6)
Mercury (7439-97-6) <0.2 <0.2 <0.2 — _—
Potassium (7440-09-7) <5000 <5000 <5000 — —_
Magnesium (7439-95-4)
Manganese (7439-96-5)
Sodium

Nickel (7440-02-0) <40 <40 <40 - _—
Lead (7439-92-1)

— _— <t <0.99 <0.76 <0.76 <0.67 <0.58 <0.64 <0.73

Antimony (7440-36-0) _ -— <7.2 <8
Selenium (7782-49-2) — _— <3 <3.2
Thallium (7440-28-0) — — <1.2 <13

Vanadium (7440-62-2)
Zinc (7440-66-6)

CYANIDE <0.01 <0.01 <0.01 _— _—

All concentrations in ppb. Cyanide concentrations in ppm.
< None detected, lower detectable limit.

— Not analyzed.

J - Detected, but below quantification limit; estimated value.
Shaded areas indicate detected concentrations.

Laboratory: Wadsworth/Alert Laboratories, Inc.

Sample locations shown on Figure 5.
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MAP REFERENCES:

1) Survey of Part of Lots 58 & 59, TWP-14, R-7
City of Lockport, dated November 30,
prepared by John E. McIntosh Land Surveyor.
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