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Site  Location S ection

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 H istory-O perations S ection

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 cf and tar 
production in 1906 was 66,983 gallons.

Site H istory-Environm ental 
Investigations S ection

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

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

F indings S ection

Materials Present:
Volatile organic compounds (VOCs) 
Cyanide compounds
Polycyclic aromatic hydrocarbons (PAHs) 
(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.

G enerai C onclusions

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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"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."

“Legal Notice"
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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 investigate 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.

EXECUTIVE SUMMARY
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Three of the five surface soil samples (SS-3, SS-4, and SS-5) contained carcinogenic polycyclic 
aromatic hydrocarbons (C-PAHs) 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, 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. 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 levels 
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-5 which contained 3800 ppm. This sample was taken in the only area 
obsen/ed 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 reflect 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 the 
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.
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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.

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

The SSPS requires information regarding the site and the surrounding areas including site size 
and current use, waste containment efforts, nearby ground water and surface water use, soil and 
hydrological conditions, rainfall, chemical characteristics, and potential receptors. Initial site surveys 
were conducted at the NYSEG Western area and North Central area sites on October 23 and 24, 
1990. During these surveys, information regarding site size, current use, surface water use, general 
soil conditions, waste containment, and potential receptors was recorded. Historical data, U.S. 
Geological Sun/ey (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.

2.0 METHODOLOGY
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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.

3.0 SCOPE OF WORK

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 loot 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
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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 Phvsioaraphv

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. It is 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 Hvdroqeoioqy

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 lÔ * 
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.
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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 health 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.
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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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SAMPLE ID

SAMPLING LOCATIONS AND RATIONALE 
FOR THE STATE ROAD SITE, LOCKPORT, NEW YORK

TABLE 1

LOCATION ANO RATIONALE ANALYSES

SURFACE WATER

SW-1 Upstream

SW-2 Mid-site

SW-3 Downstream

To evaiuate potential changes in surface water 
quality which may be attributable to the discharge 
of groundwater or runoff of surface water from the 
State Road Site into the New York State Barge 
Canal.

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

STREAMBED SEDIMENT

SE-1 Upstream

SE-2 Mid-site

SE-3 Downstream

To evaluate potential changes in streambed 
sediment quality which may be attributable to the 
discharge of ground water, runoff of surface water, 
or tars from the State Road Site into the New York 
State Barge Canal.

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

SURFACE SOILS

SS-1 In the area near the former Beauman's Garage where debris was 
observed to evaiuate potential contamination.

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

VCCs-EPA Method 8240 
SVCCs-EPA Method 8270 
Metals-EPA Method 6010 
Lead-EPA Method 7191 
Chromium-EPA Method 7421 
Cyanide-EPA Method 9010

SS-3 In the vicinity of the former tar temks to evaluate potential 
contamination from the tanks contents.

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

SS-5 Grab sample from the bemk where purifier residue was observed.

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 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 Results

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 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 
(PAHs) and carcinogenic polycyclic aromatic hydrocarbons (C-PAHs), as shown in Table 3.

The total concentrations of C-PAHs 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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INORGANIC COMPOUNDS DETECTED IN STREAMBED SEDIMENTS 
AT THE STATE ROAD SITE, LOCKPORT, NEW YORK

TABLE 2

(CONCENTRATIONS IN PPM)

ELEMENT SE-1 SE-2 SE-3
BACKGROUND

CONCENTRATION

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 10.00(2)

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

TABLES

(CONCENTRATIONS IN PPM) II

ELEMENT SS-1 SS.2 88-3 88-4 88-5 TYPICAL BACKGROUND CONCENTRATION AT SIMILAR SrTES
V O lA J1l£ ORCMBCS
Tetrachloroethene - - - - 0.043
1,1,1-Trichio roalhane - - - - 0.016
Trichloroethene - - - - 0.016

SEM I-V O IA TILE ORCMNICS
NON.CARCINOGENIC PAHS
Anthracene - - - - 14.00
Fiuoranthene - - 4.10 3.60J 16.00
Phenanthrene - - 2.20J 1.80J
Pyrene - - 4.60 5.00 21.00
TOTAL - - 10.90 10.40 51.00 10.00(1)

CARCINOGENIC PAHS
Benzo(a)anthfacene - - 2.50 - 15.00
Bervzo(l()fluoTanlhene - - 3.20J 3.90J 43.00
Benzo(g.h.Operylane - - - - 8.90
Benzo(a)pyrene - - - - 16.00
Chrysene - - - 3.30J 25.00
lndeno(1,2.3«i)pyrene - - - - 8.50
TOTAL - - 5.70 7.20 116.40 10.00(1)

INORQANICS BACKm OUNDCONCENTRATIONS
Arsenic 5.80 4.50 5.50 6.70 11.00 2.60(2)
Calcjum 82,000 34.000 50.000 27,000 * 12,000(2)
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)
Iron 11,000 15,000 15,000 23.000 26,000 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 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 39.00 -
Zinc 120.00 130.00 120.00 140.00 240.00 45.00(2)

Cyanide - - - 3,800 500.00(1)
- None detected* Delected, but below background oonoenlrallon.J Detected, but below quantification limit (estimated value).(1) Level based on typical background concentrations at similar sites.(2) Shacklelle and Boemgen (1964)
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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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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.

4.0 ANALYTICAL RESULTS

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 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 
(PAHs) and carcinogenic polycyclic aromatic hydrocarbons (C-PAHs), as shown in Table 3.

The total concentrations of C-PAHs 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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INORGANIC COMPOUNDS DETECTED IN STREAMBED SEDIMENTS 
AT THE STATE ROAD SITE, LOCKPORT, NEW YORK

TABLE 2

(CONCENTRATIONS IN PPM)

ELEMENT SE-1 | | | | j | p § j j i
BACKGROUND

CONCENTRATION

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 10.00(2)

Iron 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) Shackiette and Boerngen (1984)
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VOLATILE, SEMI VOLATILE ORGANIC, AND INORGANIC COMPOUNDS DETECTED IN SURFACE SOILS 
AT THE STATE ROAD SfTE, LOCKPORT, NEW YORK

TABLE 3

(CONCENTRATIONS IN PPM)

ELEMENT SS-1 88-2 88-6 TYPICAt BACKGROUND CONCENTRATION AT X SIMILAR SITES
VOLATILE ORCMMCS
Ta<raeNoro«tharw - - - - 0.043
1,1,1-Trichlonxthan* - - - - 0.016
Trichlonxthan* - - - - 0.016

SEMI-VOLATILE OACMNfCS
NON-CARCINOGENIC PAHS
Anthraoono - - - - 14.00
Fluorarthana - - 4.10 3.60J 18.00
Phenanthrona - - 2.20J 1.80J -
Pyrane - - 4.80 5.00 21.00
TOTAL - - 10.00 10.40 51.00 10.00(1)

CARCINCXiENIC PAHS
Banzo(a)anlh>aoana - - 2.50 - 15.00
Banzo(k)lluo'*n(hana - - 3.20J 3.00J 43.00
Barao(g,h.Opeiylane - - - - 6.00
Ban20(a)pyrane - - - - 16.00
Ctvyaana - - - 3.30J 25.00
lndano(1.2,3-cd)pyrana - - - - 6.50
TOTAL - - 5.70 7.20 118.40 10.00(1)

INOROANICS BACKQROUNDCO NCarTRATIOHS
Ananic 5.80 4.50 5.S0 6.70 11.00 2.60(2)
Caldum S2.000 34.000 50,000 27,000 • 12.000(2)
CIvomlum • • • • 21.00 0.13(2)
Cobalt 00.00 - - - - 5.00(2)
Coppaf 40.00 34.00 2S00 34.00 120.00 10.00(2)
Iron 11.000 15,000 15.000 23,000 26.000 10.000(2)
Laad 100.00 100.00 100.00 140.00 160.00 15.00(2)
Manganesa 760.00 450.00 640.00 600.00 370.00 300.00(2)
Magnasium 42,000 0.700 20,000 7.000 3.100 3.000(2)
Marcmy 0.14 0.41 - 0.24 1.10 0.13(2)
NIcAal 88.00 43.00 16.00 30.00 -
Zlno 120.00 130.00 120.00 140.00 240.00 45.00(2)
Cyanlda - - - - 3,600 500.00(1)
-  None daladad• Delaelad. but below background ooncwttralloa J Oatadad. but below quanliflcallon IlmH (astlmalad value).(1) Laval based on typloal background oonoadratlons at similar sites.(2) Sbacklatta and Boemgan (1S84)
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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 38CX) 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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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.

5.0 SCREENING RESULTS
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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.

6.0 RECOMMENDATIONS
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S ite  Name: IDGKPORT-STATE ROAD S IT E  A c tu a l R is k : 18.5

Typ e  o f  S it e : MSP S IT E  P e rce ive d  R is k : 18.2

SSPS DATA ENTBX FORM

ACTUAL R IS K : 18.5
S u rfa ce  W ater: 16.8

T a rg e t: 22.4
R u n o ff P o te n tia l: 4 .2

N e a r-s u rfa c e  C o n ta m in atio n : 14.3
Containm ent: 75.0
M b b ili l^ : 38.9

Su bsu rfa ce  R elease P o te n tia l: 5 .0
Subsurface C o n tam in atio n : 14.3
Containm ent: 66.7
M o b ilit y : 52.4

O bserved R elease: 75.0
Ground W ater: 10.7

T a rg e t: 10.7
R elease P o te n tia l: 4 .2

Subsurface C o n tam in atio n : 14.3
Containm ent: 66.7
M o b ility : 44.4

Observed R elease: 100.0
D ire c t  C o n ta c t: 31 .0

T a rg e t: 43.4
S u rfa ce  C o n ta m in atio n : 71.4

A i r :  4 .1
T a rg e t: 31.7
R elease P o te n tia l: 12.9

Su bsurface C o n tam in atio n : 71.4
Containm ent: 30.0
M o b ilit y : 60.0

O bserved R elease: 0 .0

PERCEIVED R IS K : 18.2
S it e  C h a ra c te r is t ic s : 43.4

S u rfa ce  W ater: 22.4
T a rg e t: 22.4
R un o ff P o te n tia l: 28.4

N e a r-s u rfa c e  C o n tam in atio n : 90.9
Containm ent: 75 .0
N b b il it y : 41.7

S u bsurface R elease P o te n tia l: 40.4
Subsurface C o n ta m in a tio n : 90.9
Containm ent: 66.7
M o b ilit y : 66.7

Ctoserved R ele ase: 100.0
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Ground W ater; 10.7
T a rg e t: 10.7
R elease P o te n tia l: 60.6

Subsurface C o n tam in atio n : 90.9
Containm ent: 66.7
M o b ilit y : 100.0

ODserved R e le a se: 100.0
D ire c t  C o n ta ct: 43.4

T a rg e t: 43.4
S u rfa ce  C o n tam in atio n ; 100.0

A i r :  5 .7
T a rg e t: 31.7
R elease P o te n tia l: 18.0

Su bsurface C o n tam in atio n : 100.0
Containm ent: 30.0
M o b ilit y ; 60.0

CXsserved R ele ase: 0 .0
Comraunity C h a ra c te r is t ic s : 0 .4

Q l) S it e  D e s c rip tio n : TAR PROCESSING K A N T

Q2) S e rv ic e  R e gio n : W
S e rv ic e  D iv is io n : LPT
N e i^ib o rh o o d  Ty p e : R/C

Q3) How is  th e  s u rfa c e  w a te r used?

  N o t c u rr e n tly  used (s c o re  =  1)
  In d u s t r ia l (2 )
  R e c re a tio n a l (3 )
X I r r ig a t io n , food p re p a ra tio n , o r  f is h in g  (4 ) 

  D rin k in g  w a te r (5 )

S e le c t th e  a p p ro p ria te  answer w ith  th e  h ip e s t  s c o re .

Based on NYSDEC stream  c la s s if ic a t io n s . Ih e  E r ie  Canal 
b o rd e rin g  th e  lo c k p o rt S it e  i s  c la s s if ie d  as a C la s s  C 
s u rfa c e  w a te r body vd iich  is  used f o r  ir r ig a t io n , food 
p re p a ra tio n , o r  f is h in g .

S co re : 4 .0
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Q4) F o r each d is ta n c e , check th e  a p p ro p ria te  row  to  in d ic a te  th e  number o f 
p e o p le  u s in g  th e  downstream  s u rfa c e  w a te r f o r  th e  h i p e s t  s c o rin g  purpose 
above.

______________________ n i stance________________
W ith in  W ith in  w ith in  W ith in  

P o p u la tio n  5 km 3 km 1 km 1/2 km

0 (0) (0) (0)
1 to  100 f l ) (2) (3) X (4)
101 to  1 ,000 (2) (3) X (4) (6)
1 ,0 0 1  to  10,000 X  (3) X  (4) (6) (8)
10 ,001  to  100,000 (4) (6) (8) (10)
100 ,001  and im (6) . (8) (10) 12

Eased on DDnnell^^^ D a ta .

S co re : 4 .0

Q5) Check th e  a p p ro p ria te  downstream d is ta n c e  from  th e  s it e  t o  th e  n e a re s t o f 
each ty p e  o f  s e n s itiv e  s u rfa c e  w a te r environm ent:

n icd-anos

Ta rg e t

C o a sta l w e tla n d  
Fre sh w a te r w e tla n d  
Endangered sp e cie s

O u ts id e W ith in W ith in W ith in W ith in
4 km 4 km 2 km 1 km 1/2 km

X  (0 ) (1 ) (6 ) (12) (16)
(0 ) X (1 ) (3 ) (7) (16)

X  (0 ) (1 ) (3 ) (8 ) (16)

Based on NYSEEC re g u la te d  w e tlan d s and fe d e ra lly  
d e sig n a te d  endangered s p e c ie s .

S co re : 1 .0

Q6) What is  th e  s lo p e  o f  th e  t e r r a in  n e a r th e  s it e :

Less 3% o r  5% o r  8% o r  Nd irbarvemig
Q n -s ite  s lo p e  th a n  3% g re a te r g re a te r g re a te r t e r r a in

Less th a n  3%  (0 )  (1 )  ( 1 )  (2)  (9 )
Less th a n  5%  (0)  (1 )  (2) X (2) _________(9 )
Less th a n  8%  (0 )  (2)  (2)  (3 )  (9 )
8% o r  g re a te r _________ (0 )  (2)  (3 )  (3 )  (9 )

Based on s it e  o b se rva tio n s  and th e  USGS 7 .5  M inute  
Q uadrangle  Map o f  L o c k p o rt.

S co re : 2 .0
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  Less th a n  2 an (0 )
  Less th a n  5 cm (1 )

Less th a n  8 cm (2 )
  8 on o r  g re a te r (3 )

Q7) What is the eĵ )ec±ed maximum 24-hcur rainfall over a year?

Based on th e  g re a te s t o f  2 4 -h o u r r a in f a l l  in  1989 f o r  
L o c k p o rt, re fe re n c e d  in  NQAA C lim a to lo g ic a l D ata Annual 
Summary New Y o rk , 1989.

S co re : 2 .0

Q8) What is  th e  d is ta n c e  to  th e  n e a re s t bocty o f  s u rfa c e  w ater?

  G re a te r th a n  2 km (0 )
  Less th a n  2 km (1 )
  Less th a n  1/2 km (2 )

X Less th a n  100 m eters (3 )

S co re : 3 .0

Q9) What is  th e  p h y s ic a l s ta te  o f  th e  w astes w ith in  o n e -te n th  o f  one m eter (10 
cm) o f  th e  s it e  su rfa ce ?

X S o lid , c o n s o lid a te d  and s ta b iliz e d  (0 )
  S o lid , u n co n so lid a te d  and u n s ta b iliz e d  (1 )
  Powder o r  f in e  m a te ria l (2 )
  L iq u id , g a s, o r  s lu d g e  (3 )

D e fa u lt v a lu e  -  s o lid , c o n s o lid a te d , and s ta b iliz e d  
because th e  o n ly  w aste observed a t  th e  s it e  f e l l  in to  
t h is  c a te g o ry .

S co re : 0 .0
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Q IO ) How w e ll is  th e  s it e  designed t o  reduce ru n o ff?

  R un o ff b lo ck e d  b y  h i< ^  t e r r a in  (0 )
  W aste covered  (1 )
  Ejqxased w aste, sound d iv e rs io n  system  (2 )

X E)qx>sed w a ste, p o o r d iv e rs io n  system  (3 )
  S it e  in  s u rfa c e  w a te r (4 )

S e le c t th e  a p p ro p ria te  answ er w ith  th e  h ip e s t  s co re .

Based on s it e  o b s e rva tio n s  made b y  A t la n t ic  
E n viro n m e n ta l S e rv ic e s , In c .

S c o re : 3 .0

Q l l )  F i l l  o u t th e  ta b le  below  d e s c rib in g  th e  w astes p re s e n t w ith in  o n e -te n th  o f 
a  m eter (10 cm) o f  th e  s u rfa c e  o f  th e  s it e . I f  d a ta  is  n o t known e x a c tly , 
ap p ro xim a tio n s m ust be made. In c lu d e  vip t o  s ix  chem iccils.

Chem ical W aste 
Name

C o n ce n tra tio n
(ppm)

E s ta b lis h e d  
V a lu e s (ppm)

P e rs is te n ce
(0 -3 )

Q u a n tity
(]<g)

A rs e n ic 11.0 2 .6 3 0.2261
Cvanide 3800.0 500 3 0.38
Lead 190.0 15 3 5.316
C-PAH 118.4 10 3 0.1408
PAH 53.2 10 3 0.2181

Chem ical
W aste;

C o n c e n tra tio n ;

Typ e s o f  w astes w ere determ ined b y  m utual 
co n se n t. Th e y  a re  d e fin e d  below  w ith  
C-PAHs and PAHs broken down in to  th e  
s p e c if ic  compound d e te cte d  in  th e  s u rfa c e  
s o ils  a t  th e  Lo ck p o rt s it e .
A rs e n ic
Cyanide

C-P AH s; Benzo (a ) an th ra ce n e , benzo (k ) 
fiu o ra n th e n e , b e n z o (g ,h ,i)p e ry le n e , 
b e n zo (a )p y re n e , ch ryse n e , in d e n o (1 ,2 ,3 -c d ) 
pyre ne
PAHs; A n th ra cen e, fiu o ra n th e n e , 
phenanthrene, pyre ne

Ih e  h i p e s t  c o n c e n tra tio n  d e te cte d  in  any 
o f  th e  sam ples was used. I f  none was 
d e te c te d , c o n c e n tra tio n  =  0 .
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O o n o en txa tio n : C -P A H s: Ccsnoentxatioai in ^ re s e n ts  th e  sum o f
th e  h i^ ie s t  cxsncentrations o f  a l l  C-PAHs 
d e te c te d .
PAHs; O o n o e n tra tia n  re p re s e n ts  th e  sum o f 
th e  h i^ ie s t  cxanoentrations o f  a l l  PAHs 
d e te c te d , n o t in c lu d in g  O P A H S .

E sta b l i s hed A rs e n ic  and Lead -  USed th e  background o o n -
V a lu e s : o e n tra tio n s  f o r  a rs e n ic  and le a d  from

S h a c k le tte  and Boerngen (1 9 8 4 ) .  
c y a n id e , C - K ^ ,  PAHS -  U sed d e fa u lt  v a lu e s : 
cya n id e  -  50 ppm (d o m e stic  la n d  vise)

500 ppm (in d u s t r ia l  la n d  u s e )
C-PAHs -  10 ppm 
PAHs -  10 ppm

P e rs is te n c e : Based on v a lu e s  s u p p lie d  in  th e  SSPS h e lp
s cre e n .

Q u a n tity : Ih e  q u a n tity  o f  w aste r ^ r e s e n t s  th e  suiranation o f  
th e  c o n c e n tra tio n  o f  w aste d e te cte d  in  each 
s u rfa c e  s o i l  sa irp le  m u lt ip lie d  b y  th e  volum e o f  
s o i l  cca i-ta m in a te d . F o r sa n p le s  S S -l  t h r o u ^  S S - 
4 , t h is  volum e was assumed t o  be 10 n? (lOra x  10m 
X 10cm). F o r S S -5 , th e  e x te n t o f  th e  contam inated 
s o il  was v is u a lly  e stim a te d  t o  be 0 .1  n? (Im  x  Im 
X 10cm).

S c o re : 5 .0

Q12) What is  th e  p h y s ic a l s ta te  o f  a l l  o f  th e  w astes a t  th e  s it e  su rfa ce ?

X S o lid , c o n s o lid a te d  and s ta b iliz e d  (0 )
  S o lid , u n co n so lid a te d  and u n s ta b iliz e d  (1 )
  Powder o r  f in e  m a te ria l (2 )
  L iq u id , g a s , o r  s lu d g e  (3 )

D e fa u lt v a lu e  -  s o lid , ccx iso lid a te d  and s t a b iliz e d . I

S c o re : 0 .0
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Q13) What is  th e  d is ta n c e  from  th e  bo ttcm  o f  th e  s it e  to  th e  tc p  o f  th e  w a te r 
ta b le ?

  G re a te r th a n  15 m (0 )
  Less th a n  15 m (1 )
  Less th a n  5 m (2 )
_X _ Less th a n  1 m (3 )
  S it e  in  w a te r ta b le  (6 )

D e fa u lt  v a lu e  -  le s s  -Qian Im  a s  e s ta b lis h e d  b y  m itucd. 
o cn s e n t. Assumed fo rm e r VGP s tru c tu re s  w e re b e lcw  la n d  
surfaoe,^ p la c in g  th e  b o ttcm  o f  th e  s it e  b e lcw  gra d e  and 
th e re fo re  c lo s e r  t o  th e  w a te r t a b le .

S c o re : 3 .0

Q14) What is  th e  expected annual n e t p re c ip ita t io n ?

  Less th a n  -2 5  cm (0 )
  G re a te r th a n  -2 5  cm (1 )
  G re a te r th a n  10 an (2 )

X G re a te r th a n  25 on (3 )

D e fa u lt v a lu e  -  g re a te r th a n  25 cm as e s ta b lis h e d  b y  
m utual co n se n t.

S co re : 3 .0

Q15) What is  th e  p e rm e a b ility  o f  th e  s o i l  between th e  s it e  and th e  w a te r ta b le ?

X

Less th a n  1 x  10'^ (0 ) 
Q re a te r th a n  1 x  10’  ̂ (1 )
G re a te r th a n  1 x  10'® (2 )
G re a te r th a n  1 x  10’  ̂ (3 )

V a lu e  based cxi S o i l  C o n s e rv a tio n  S u rve y d a ta  f o r  HnnA -  
H ilt o n  and Cayuga S i l t  Loams -  (th e  n e a re s t u n d is tu rb e d  
s o i l  ty p e  t o  th e  L o c k p o rt S i t e ) .

S c o re : 2 .0
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Q16) What is the mobility of the primary chemiccLLs in the saturated zone?
JL G re a te r than 10,000 (0)
  L ess than 10,000 (1)
  Less th a n  100 (2 )
  Less th a n  1 (3 )

D e fa u lt v a lu e  o f  g re a te r th a n  10,000 -  assum ing th e  
p rim a ry  chem ical t o  be benzene a s  e s ta b lis h e d  b y  m utual 
co n se n t.

S c o re : 0 .0

Q17) How w e ll i s  th e  s it e  designed  t o  reduce le a c h in g  and su b su rfa ce  re le a se ?

Non-perm Bable b a r r ie r  and no poinding (0 ) 
N on-penneable b a r r ie r  and po n d in g (1 ) 
Inadequate b a r r ie r  and no po n d in g {2) 
Inadequate b a r r ie r  and ponding (3 )

Based on s it e  c b s e rv a tio n s  made b y  A t la n t ic  
E h viro n m e n ta l S e rv ic e s , In c . i n  1990.

S co re ; 2 .0

Q18) F i l l  o u t th e  ta b le  below  d e s c rib in g  a l l  o f  th e  w astes p re s e n t a t  th e  s it e . 
I f  d a ta  i s  n o t kncwn e x a c tly , ap pro xim a tio n s m ust be made. In c lu d e  t?) to  
s ix  ch e m ica ls .

Chem ical W aste 
Name

C o n ce n tra tio n
(ppiu)

E s ta b lis h e d  
V a lu es (ppm)

P e rs is te n c e
( 0 - 3 )

Q u a n tity
(kg)

VOAs 706.6 1.0 2 8.82
PAH 52.8 8 9.0 10 3 660.42
cva n id e 3 .8 0 0 .0 500 3 0.035
Lead 190.0 15 3 0.69
N ic k e l 88 .0 10 3 0.19
Z in c 240.0 45 3 0.75
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Chem ical
W aste;

C o n ce n tra tio n :

E s ta b lis h e d
V a lu e s ;

P e rs is te n c e ;

Q u a n tity :

Eteterm ined to  be v o la t i le  o rg a n ic s , PAHs, 
c y a n id e , as a r r iv e d  a t  b y  m utual co n se n t.

Used th e  ge o m e tric mean c o n c e n tra tio n s  f o r  
t a r  w a ste, and co n ve rs io n  fa c to r  f o r  t a r  
(g a llo n s ) to  t a r  (w e i»^ t  in  k ilo g ra m s ) frcra 

^ e  GELT EPEtl d a ta  base. Cyanide co n ce n tra ­
t io n  re p re s e n ts  le v e l d e te cte d  in  s u rfa c e  
s o i l  s a n p le s . M e ta ls  c o n c e n tra tio n  re p re ­
se n ts  th e  h i^ ie s t  le v e l d e te cte d  in  s u rfa c e  
s o i l  sam ples.

Determ ined b y  m utual consent as fo llo w s ; 
V o la t ile  O rg a n ics  -  1 ppm 
PAHs -  10 ppm
cya n id e  -  50 ppm (do m estic la n d  use)

500 ppm (in d u s t r ia l la n d  use)
O th e rs ; Based on background co n c e n tra tio n s  
o f  m e ta ls  as re p o rte d  in  S h a c k le tte  and 
Boerngen (1984).

Based on v a lu e s  s u p p lie d  in  th e  SSPS h e lp  
scre e n .

Used th e  ra d ia n  re p o rt  to  d eterm ine th e  
average gas p ro d u c tio n  f o r  th e  y e a rs  th a t  th e  
S ta te  Road T a r  Works w ere in  c p e ra tio n  t o  be
39.5 MCF (1900 and 1910 p ro d u c tio n  fig u re s  
a v e ra g e d ). T h is  average was m u lt ip lie d  b y  
th e  ye a rs  o f o p e ra tio n  (11) and th e n  b y  a 
co n s ta n t (7 .3 )  re p re s e n tin g  th e  a ssu n p tio n  
th a t  730 g a llo n s  o f  t a r  a re  produced f o r  
e v e ry  1,000,000 ft?  o f  gas m anufactured 
(ra d ia n  re p o rt) and a p p ro x im a te ly  1% i s  lo s t  
as w aste o n s ite .

S co re : 5 .0

Q19) F i l l  o u t th e  ta b le  below  d e s c rib in g  w astes th a t  have been d e te cte d  in  th e  
n e a re s t body o f  s u rfa c e  w a te r. I f  w astes have n o t been d e te cte d , e n te r 
ze ro s  f o r  th e  c o n c e n tra tio n s . I f  a w aste re le a s e  was d e te cte d  b y  s ic ^ t
o r  s m e ll b u t n o t sairpled a n a ly t ic a lly . 
In c lu d e  vp  t o  s ix  ch e m ica ls.

Chem ical W aste 
Name

VOCs____________
Alijm inum _______
S e le n iu m '______

C o n ce n tra tio n
(ppb)

 0
380

41

an a p p ro xim atio n  m ust be made.

Governm ent 
Standard  (ppb)

100
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Chendcal Determ ined t o  b e  v o la t i le  o rg a n ic s , C-PAIfe,
W aste: PAHs, m e ta ls , and cyanide*

O cax^entration: D eterm ined f r m  S u rfa ce  W ater Sanple 
A n a ly s is .

Governm ent Based on NYSEEC s u rfa c e  w a te r c la s s if ic a -
S ta n d a rd ; t io n s  o r  as a  d e f a u lt , d rin k in g  w a te r

s ta n d a rd s . ONLY c o n s id e re d  elem ents v M c ii 
ekoeeded NYSDEXi; a n b ie n t w a te r q u a lit y  
s ta n d a rd s  and gu idance v a ltie s  f o r  C la s s  c  
s u rfa c e  w a te rs .

S c o re : 75.0

Q20) How is  th e  ground w a te r used?

N o t c u rr e n t ly  used (s c o re  =  1)
In d u s t r ia l w ith  a lte r n a tiv e  (2 )
D rin k in g  w a te r w ith  a lte r n a tiv e  o r  in d u s tr ic il w ith  no 
a lte r n a tiv e  (6 )
D rin k in g  w a te r w ith  no a lte r n a tiv e  (9 )

S e le c t th e  e ^ r o p r ia t e  answ er w ith  th e  h i^ ie s t  s co re .

Assumed th e  use o f  ground w a te r s e le c te d  o cc u rre d  w ith in  
5 km o f  th e  s i t e .  T lie  s e L e c tio n  is  based on USGS w e ll 
re c o rd s  and th e  fo llo w in g  DOH p u b lic a tio n s :

1) R ^ r t  on Ground W ater Dependence in  New Y o rk  
S ta te , NYSDCH D iv is io n  o f  E n viro n m e n ta l H e a lth  
B ureau o f  P u b lic  W ater S ip p ly , 1981.

2 ) In v e n to ry  o f  Ccinraunity W ater System s -  New Y o rk
S ta te  V o l. 1 -  M u n ic ip a l, NYSDCH -  Bureau o f  
P u b lic  W ater S im p ly , 1984.

3) In v e n to ry  o f  Cctnraunity W ater System s -  New Y o rk
S ta te  V o l. 2 -  N o n -M u n ic ip a l, NYSDOH -  Bureau o f
P u b lic  W ater S ip p ly , 1984.

S co re : 6 .0
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Q21) F o r each d is ta n c e , check th e  a p p ro p ria te  row  to  in d ic a te  th e  number o f 
p e o p le  u s in g  th e  dow ngradient d rin k in g  w a te r f o r  th e  h ig h e s t s c o rin g  
purpose above;

Dis ta n o p _

P c p u la tio n

0
1 t o  100 
101 to  1,000
1.001 t o  10,000
10.001 t o  100,000
100.001 and v p

W ith in  
5 km

W ith in  
3 km

W ith in  
1 km

W ith in  
1/2 km O n s ite

^  (0 ) (0 ) X (0 )
(8 )

X  (0 ) X  (0)
(4 ) X (6 ) (10) (20)

X (8 ) (12) (16) (20) (30)
(12) (18) (24) (30) (40)
(16) (24) (32) (35) (45)
(20) (30) (35) _ (4 0 ) (3))

D ow ngradient i s  d e fin e d  as b e in g  w ith in  45 degrees o f  th e  g ra d ie n t. I f  
th e  ground w a te r d ir e c t io n  is  n o t kncwn, assume th e  w o rs t p o s s ib le  
d ir e c t io n .

Assumed e v e ry  d ir e c t io n  was d o w ngrad ie nt o f  th e  s it e  
s in c e  gpcund w a te r f lo w  d ir e c t io n  i s  unknown. E stim a te d  
p o p u la tio n  f ig u r e  based on X£!GS w e ll  re co rd s ^  D o n n e lly  
Demogrs(phics d a ta , and th e  NYSDGH p u b lic a tio n s  
re fe re n c e d  in  Q u e stio n  20 .

S c o re : 8 .0

Q22) What is  th e  d is ta n c e  from  th e  b o tta n  o f  th e  s it e  t o  th e  to p  o f  th e  a q u ife r 
in  i:ise?

G re a te r th a n  50 m (0 ) 
Less th a n  50 m (1 ) 
Less th a n  25 m (2 ) 
Less th a n  5 m (3 ) 
S it e  in  a q v d fe r (6 )

Used le s s  th a n  5 m i f  ground w a te r i s  b e in g  u se d . I f  
gro und w a te r i s  n o t used in  a re a , g re a te r  th a n  50 m is  
th e  d e fa u lt  v a lu e .

S c o re : 3 .0

Q23) F i l l  o u t th e  ta b le  below  d e s c rib in g  w astes th a t  have been d e te cte d  in  th e  
ground w a te r. I f  w astes have n o t been d e te c te d , e n te r ze ro s  f o r  th e  
c o n c e n tra tio n s . I f  a w aste re le a s e  was d e te cte d  b y  s i ^ t  o r  s m e ll b u t n o t 
saitp led  a n a ly t ic a lly , an a p pro xim atio n  m ust be made. In c lu d e  up to  s ix  
ch e m ica ls .
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Chem ical W aste 
Name

C o n ce n tra tio n  Governm ent 
(ppb) Standard  (ppb)

Benzene 195.6 0 .0
X vlene 214.1 5 . 0
To lu e n e 94 .1  5 . 0
cva n id e 106.1 100.0
NarAithalene 237.6 10.0
B e n zo (a )o vre n e 32.9 0 .0

Chem ical
W aste;

Benzene, x y le n e , to lu e n e , c y a n id e , naph­
th a le n e , benzo (a ) pyre ne  as determ ined b y  
m utual co n se n t.

C h n o e n tra tio n ; G eom etric mean c o n c e n tra tio n  d e riv e d  from  
th e  GRI EPRI d a ta  base.

Governm ent
S ta n d a rd ;

NYSDEC C la s s  GA sta nd a rds f o r  ground w a te r 
q u a lit y  and (TOGS 1 . 1 . 1 ) .

S co re ; 100.0

In d ic a te  th e  d is ta n c e  from  th e  s it e  t o  th e  n e a re s t in s ta n c e  o f  each o f  th e  
la n d  uses belo w ;

D ista n ce

Q24)

Land Use
O u ts id e  
4 km

w ith in  
4 km

W ith in  
2 km

W ith in  
1 km

W ith in  
1/2 km O n s ite

Com m ercial/
In d u s t r ia l (0 ) f l ) (2 ) X  (3 ) (6 ) (9)

N a tio n a l
Parks X (0 ) (1 ) (1 ) (2) (3 ) (4)

A g r ic u ltu re (0 ) X  (1 ) (1 ) (2) (4 ) (6)
R e s id e n tia l (0 ) (1 ) (3 ) (8 ) . . X  (8 ) (35)

Based on USGS 7 .5  M inute  Q uadrangle Maps and s it e  
d a s e rv a tio n s  made b y  A t la n t ic  E n viro n m e n ta l S e rv ic e s , 
In c .

S co re ; 8 .0
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Q25) In d ic a te  th e  number o f  pe ople  l iv in g  o r  w o rk in g  w ith in  each o f  th e  
s p e c if ie d  d is ta n c e s .

D ista n ce
W ith in  W ith in  w ith in  W ith in  

P o p u la tio n  5 km 3 km 1 km 1/2 km O n s ite

0 (0 ) (0 ) (0 ) (0 ) X  (0 )
1 t o  100 (9 ) (12) (15) (18) (28)
101 t o  1,000 (121 (15) (18) (21) (31)
1,001 t o  10,000 (15) (18) X (21) X (24) (34)
10,001 t o  100,000 X  (18) X  (21) (24) (27) (37)
100,001 and x?) ............. (21) (24) ............ (27) (30) (40)

Based on in fo n n a tio n  ftxm  D cam elly Desnogra|4iics.

S co re ; 24.0

Q26) Check th e  a p p ro p ria te  d is ta n c e  from  th e  s it e  t o  th e  n e a re s t o f  each typ e  
o f  s e n s it iv e  en viro n m e nts, w ith o u t re g a rd  to  d ir e c t io n :

D ista n ce
O u ts id e  W ith in  W ith in  W ith in  

T a rg e t 2 km 2 km 1 km 1/2 km O n s ite

c o a s ta l w e tla n d  _ _ x _ ( 0 )  _________(1)   (2)   (3)   (6)
Fre sh w a te r w e tla n d   (0 ) _ _ X _ ( 0 )   (1)   (2)   (6)
Endangered s p e cie s  _ _ x _ ( 0 )  ._________(0)   (1)   (2)   (6)

Based on NYSOBC re g u la te d  w e tla n d s and fe d e ra lly  
d e sig n a te d  endangered s p e c ie s .

S co re : 0 .0

Q27) What is  th e  v a p o r p re s s u re  o f  th e  p rim a ry  w astes?

1 X  10'^ mm Hg o r  le s s  (0 ) 
G re a te r th a n  1 x  10‘® mm Hg (1 ) 
G re a te r th a n  1 x  10’  ̂ mm Hg (2 ) 
G re a te r th a n  10 mm Hg (3 )

Used d e fa u lt  v a lu e  f o r  benzene assumed t o  be o n s ite .

S c o re : 3 .0
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Q28) What n a tu ra l o r  a r t i f i c i a l  c h a ra c te r is t ic s  o f  th e  s it e  p re ve n t 
v o la t i l iz a t io n ?

  Covered t y  more th a n  10 an o f  s o i l  o r  o th e r inperm eable
b a r r ie r  (1 )

_X _ covered b y  1 to  10 cm o f  s o i l  (3 )
  ISTOovered containinated s o i l  (7 )
  Covered b y  le s s  th a n  1 cm s o i l  (8 )
  Uncovered p u re  contam inants (10)

S e le c t th e  e x p ro p ria te  answ er w ith  th e  h i^ ie s t  s c o re .

Based on s i t e  ctoservations made b y  A t la n t ic  
Enw irotm ental S e rv ic e s , In c .

S co re : 3 .0

Q29) What is  th e  average w in d  speed a t  th e  s ite ?

  Less th a n  2 iV s  (1 )
  More th a n  2 m/s (2 )

X More th a n  4 ra/s  (3 ) 
  More th a n  6 it^s  (4 )

Used d e fa u lt  vedue frcm  SSPS h e lp  scre e n  f o r  th e  re g io n  
in  v h ic h  th e  s it e  i s  lo c a te d . M ore th a n  4 n / s .

S co re : 3 .0

Q30) What n a tu ra l o r  a r t i f i c i a l  c h a ra c te r is t ic s  o f  th e  s it e  p re v e n t d u st 
p ro d u ctio n ?

Urban (1 )
Woodland o r  fo re s t  (2 )

X G ra ssla n d  (4 ) 
  Open f ie ld  (10)

S e le c t th e  a p p ro p ria te  answ er w ith  th e  h i p e s t  s c o re .

Based on s it e  o b s e rv a tio n s  made b y  A t la n t ic  
E n viro n m e n ta l S e rv ic e s , In c .

S co re : 4 .0
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Q31) F i l l  o u t th e  ta b le  below  d e s c x ib in g  th e  w astes p re s e n t a t  th e  s u rfa c e  o f 
th e  s it e . I f  th e  d a ta  is  n o t known e x a c tly , approxim ations m ust be made. 
In c lu d e  i p  to  s ix  ch e m ica ls.

Chem ical Waste 
Name

C o n ce n tra tio n
(ppm)

E s ta b lis h e d  
V a lues (ppm)

P e rs is te n ce
( 0 -3 )

Contaminal 
A rea (r f )

A rs e n ic 11.0 2 . 6 3 401.0
Cvanide 3.800 .0 500 3 1.0
Lead 190.0 15 3 401.0
C-PAH 118.4 10 3 201.0
PAH 53.2 10 3 201.0
N ic k e l 88.0 10 3 401.0

Chem ical
W aste;

C o n c e n tra tio n :

E s ta b lis h e d
V a lu e s :

W astes a re  d e fin e d  b elo w  w ith  C-PAHs and 
PAHs broken dcwn in to  th e  s p e c if ic  oatpound 
d e te cte d  in  th e  s u rfa c e  s o ils  a t  th e  
lo c k p o rt S it e .
A rs e n ic
Cyanide
Lead
C-PAH s; B e n zo (a )a n th ra ce n e , b e n zo (k ) 
flu o ra n th e n e , b e n z o ( g , h , i )  flu o ra n th e n e , 
b e n zo (a )p y re n e , ch ryse n e , in den o( 1 , 2 , 3-od)  
p yre ne
PAHs; A n th ra ce n e, flu o ra n th e n e , phenan­
th re n e , pyrene

Th e h ig h e s t c o n c e n tra tio n  d e te cte d  in  any 
o f  th e  saitp les was \osed. I f  none was de­
te c te d , c o n c e n tra tio n  = 0 .
C -P AH s: C o n ce n tra tio n  re p re s e n ts  th e  sum
o f th e  h ig h e s t co n c e n tra tio n s  o f  a l l  C-PAHs 
d e te cte d .
PAHs: C o n ce n tra tio n  re p re s e n ts  th e  sum o f
th e  h ip e s t  co n c e n tra tio n s  o f  a l l  PAHs 
d e te cte d  (n o t in c lu d in g  C -P A H s ).

A rs e n ic , le a d , and n ic k e l -  Used th e  back­
ground co n c e n tra tio n s  f o r  a rs e n ic  and le a d  
from  S h a c k le tte  and Boerngen (19 84).  
cya n id e , C-PAHs, PAHs -  Used d e fa u lt  va lu e s  
assigned  a t  th e  NYSEG 12/12/90 m e etin g: 
Cyanide -  50 ppm (do m estic la n d  use)

500 ppm (in d u s t r ia l  la n d  use) 
C-PAHs -  10 ppm 
PAHs -  10 ppm
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P e rs is te n c e r Based o n  v a lu e s  s u p p lie d  in  th e  SSPS h e lp
s cre e n .

Contam inated Assumed 100 square  m eters f o r  c c itp o s ite
A re a : sam ples (S S -1  t h r c u ^  S S - 4 ) .  Used v is u a lly

estim ated  e x te n t f o r  S a n p le  S S -5  (1  square
m e te r).

S c o re : 25.0

Q32) F i l l  exit th e  ta b le  below  d e s c rib in g  w astes th a t  have been d e te cte d  in  th e  
a i r .  I f  w astes have n o t been d e te c te d , e n te r ze ro s  f o r  th e  co n ce ntra ­
t io n s . I f  a w aste re le a s e  was d e te cte d  b y  s i ^ t  o r  s m e ll b u t n o t sampled 
a n a ly t ic a lly , an ^ p ro x im a tio n  m ust be made. In c lu d e  up t o  s ix  ch e m ica ls.

Chem ical W aste 
Name

None d e te cte d

C o n ce n tra tio n
(ppm)

Governm ent 
Standard  (pp ii)

No w astes w ere d e te cte d  in  th e  a i r .

S c o re : 0 .0

Q33) What s t ^ js  have been ta k e n  t o  reduce p u b lic  access t o  th e  s ite ?

F u l l  b a r r ie r  and gua rd  (0 ) 
F u l l  b a r r ie r  (1 )
G uard (2 )
In o c n p le te  b a r r ie r  (3 )
No b a r r ie r , no gua rd  (4 )

Based on s it e  o b s e rv a tio n s  made b y  A t la n t ic  
E n vircra n e n ta l S e rv ic e s , In c . and s it e  p la n  shew ing 
fo rm e r and p re s e n t s tru c tu re s .

S co re ; 3 .0

Q34) What is  th e  d is ta n c e  from  th e  s it e  to  th e  n e a re s t re s id e n ce  o r  g a th e rin g  
p o in t  f o r  c h ild re n ?

X
100 m o r  more (1 ) 
10 m to  100 m (2 )
0 to  10 m eters (5 ) 
O n s ite  (10)
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Based on s it e  o b s e rv a tio n s  made b y  A t la n t ic  
E n v iro ra n a ita l S e rv ic e s , In c .

S co re : 2 .0

Q35) What is  th e  d is ta n c e  frcm  th e  s it e  t o  th e  n e a re s t ground w a te r w e ll in  
use?

10 km o r  more (1 )
1 km t o  10 km (3 )
100 m t o  1 km (6 ) 
le s s  th a n  100 m (10)

Based on USGS w e ll re c o rd s .

O th e r ty p e s  o f  w astes (1 ) 
A c u te , d e a d ly  to x in s  (4 )

X C arcino gens (7 )
  R a d io a c tiv e  w astes (10)

S e le c t th e  e p p rrp ria te  emswer w ith  th e  h ii^ ie s t  s co re .

Used c a rc in o g e n ic  PAHs as d e fa u lt  v a lu e .

S c o re : 3 .0

Q36) What a re  th e  c h a ra c te r is t ic s  o f  th e  s it e  w astes?

S co re : 7 .0

Q37) Is  o f f  s it e  co n ta m in a tio n  e v id e n t?

X No (1 )
  Yes,  has been m easured (7 )
  Yes,  is  v is ib le  (9 )
  Y e s, has been sm e lle d  (10)

S e le c t th e  ^ p r c p r ia t e  answ er w ith  th e  h i p e s t  s c o re .

Used d e fa u lt  v a lu e  o f  n o , u n le s s  w astes w ere d e te cte d  in  
stre a n b e d  sedim ent sam ples.

S co re : 1 .0
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Q38) Describe the area near the site:
R u ra l (1 )
A g r ic u ltu r a l (2 )
In d u s t r ia l (3 )
Ccmnmercial (4 ) 
R esidentia l/Ccirnm ercia l (8 ) 
R e s id e n tia l (9 )
Urban (10)

Based on s it e  c±»servations made b y A t la n t ic  
E nviro n m e n ta l S e rv ic e s , In c .

S co re : 8 .0

Q39) What is  th e  t o t a l volum e o f  s o il  th a t  is  contam inated above re g u la to ry  
lim its ?

Less th a n  10 m? (1 ) 
More th a n  10 ic? (2 ) 
More th a n  100 iii? (3 ) 
More th an  1,000 nf (4) 
More th a n  10,000 it  ̂ (5)

Use d e fa u lt  o f  le s s  th a n  10 it?. No a p p lic a b le  
re g u la to ry  l im it  f o r  s o ils  in  New Y o rk  s ta te .

S c o re : 1 .0

Q40) How is  o n s ite  la n d  used?

O th e r S u b s ta tio n  (1 ) 
A g r ic u ltu r a l (2 ) 
In d u s t r ia l (6 ) 
R e s id e n tia l (9 )

Based on s it e  o b se rva tio n s  made b y  A t la n t ic  
E n viro n m e n ta l S e rv ic e s , In c .

S co re : 1 .0

I

I
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LOCKPORT. NY MGP SITE  

Location: S ta te  S tre e t

Owner: NYSEG

A c q u is it io n , O rg an iza tio n  & H is to ry

NYSEG
to

Lockport L ig h t, Heat and Power Co.
A cquired: October 31 , 1929 

to
Lockport Gas and E le c tr ic  L ig h t Co.
Organized: J u ly  17, 1894 
Acquired: J u ly  31 , 1917 

to
Lockport L ig h t, Heat and Power Co.
Organized: May 28 , 1907 
Acquired: Ju ly  31 , 1917 

to
Lockport Gas & E le c tr ic  L ig h t Co. Economy L ig h t, Fuel & Power Co.
O rganized: J u ly  17, 1894 and Organized; May 31, 1905
A cquired: December 31, 1907 A cquired: December 31 , 1907

to
Lockport Gas L ig h t Co.
Organized: February 2 , 1852 
A cquired: J u ly  17, 1894

Remarks:

S ite  c a lle d  "Tar Works" on 1909 Sanborn Map and "S a tu ra tin g  Works" on 1903 map.
Lumber yard on s i t e  1892. Gas h o ld e r, compressor and su b sta tio n  shown on 1942-
1954 maps.

Real E sta te  Divestm ents

None

From Second Annual Report o f  th e  NYS Commission o f  Gas & E le c t r ic i t y :

Lockport Gas and E le c tr ic  L ig h t C o.:

0 produced: 4 3 ,8 82 ,8 00  cubic fe e t  o f  coal gas, 1906
0 Gas unaccounted fo r :  11.4%
0 T a r: 66,983 g a llo n s

From D ire c to ry  o f  Gas U t i l i t i e s ,  Federal Power Commission, 1942:

0 On m anufactured gas supp lied  by NYSEG
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T h is  H e a lth  and S a fe ty  P la n  (HASP) addresses th e  h e a lth  and s a fe ty  

p ra c tic e s  th a t  w i l l  be errployed b y  a l l  s it e  w o rk e rs p a r t ic ip a t in g  in  th e  

p re lim in a ry  in v e s tig a tio n  o f  th e  NYSEG m anufactured gas p la n t  s it e s . Ih e  HASP 

ta kes in to  aoccunt th e  s p e c if ic  h a za rd s in h e re n t t o  th e  s it e s  and presen ts 

procedure s  to  be fo llo w e d  b y  A t la n t ic  E n vira n m e n ta l S e rv ic e s , In c . (A t la n t ic ) and 

i t s  s u b co n tra cto rs  in  o rd e r t o  a v o id  and, i f  n e ce ss a ry, d e a l w ith  p o te n tia l 

h e cilth  and/or seifety p ro b la n s . A l l  a c t iv i t ie s  perfo rm ed u n d e r t h is  HASP w i l l  

com ply w ith  CSHA R e g u la tio n s  29 CFR P a rt 1926 and 1910, p a r t ic u la r ly  1910.26.

T h is  p la n  is  based on an i n i t i a l  assessm ent o f  h e a lth  and s a fe ty  r is k s  

a s s o cia te d  w ith  th e  s it e s . H ie  p la n  w i l l  be updated i f  n e ce ssa ry as a d d itio n a l 

in fo rm a tio n  is  o b ta in e d  on th e  m a te ria ls  p re s e n t a t  th e  s it e s  and t h e ir  

a s s o cia te d  h e a lth  and s a fe ty  r is k s . F o r e x a itp le , a d d it io n a l hazardous substance 

d a ta  sheets may need to  be in c lu d e d  as more d a ta  a re  g a th e re d .

M ed ical S u rv e illa n o e  Pro g r am

A t la n t ic  m a in ta in s  a a cn tin u o u s  in-4Tciuse m p d ira i s u rv e illa n c e  program  

designed s p e c if ic a lly  f o r  f ie ld  p e rso n n e l engaged in  w ork a t  s ite s  where 

hazardous o r  t o x ic  m a te ria ls  may be p re s e n t. A t la n t ic  e n p lo ys  a cxaipany 

p h y s ic ia n . D r. M a rtin  C h e rn ia k , who is  a s p e c ic ilis t  in  o cxxip a tio n a l h e a lth . 

Y e a rly  com prehensive exam inations a re  cxjnducted on a l l  f ie ld  p e rso nn e l on 

A t la n t ic 's  s t a f f .

D r. C h e rn ia k 's  ad d re ss and telephcxie  num ber a re :

O f f ic e :

Lawrenca & M em orial O c x u p a tio n a l H e a lth  C e n te r 
S u ite  2B, 404 Thames S tre e t  
G ro to n , C onnectioait 06340

Te le td io ne: 20 3-4 45 -45 51

HEaiflH AND gTgETY CTAN
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errploym ent w ith  A t la n t ic  and p r io r  to  p e rfo rm in g  any m a jo r s it e  

in v e s tig a tio n  a c t iv i t ie s , a l l  f ie ld  p e rso n n e l undergo a c c n p le te  p h y s ic a l 

exa m in atio n , in c lu d in g  a d e ta ile d  m e d ica l and o cc u p a tio n a l h is t o r y . The 

fo llo w in g  te s ts  a re  perform ed as p a rt  o f  th e  ex am in atio n :

• C cn p le te  b lo o d  workup (38 a n a ly s e s ), in c lu d in g  screens fo r
p a r t ic u la r  to x ic a n ts  a n tic ip a te d  a t  v a rio u s  typ e s  o f  s ite s  (see 
E s d iib it E -1  f o r  l i s t  o f  reoccinended b lo o d  t e s t s ) .

• U rin e  a n a ly s is , in c lu d in g  scre en s f o r  m etals and in d ic a to rs  o f
p ro p e r k id n e y and l i v e r  fu n c tic a i.

• Pulm onary F u n c tio n

• E le c tro c a rd io g ra m

• Chest X -ra y

• H e a rin g  and eye exam

Upon c o ip le t io n  o f th e se  t e s ts , th e  p h y s ic ia n  c e r t if ie s  w heth er pe rso nn el 

a re  f i t  f o r  f ie ld  w ork in  g e n e ra l, and f i t  to  use a l l  le v e ls  o f  re s p ira to ry  

p ro te c tio n , in  p a r t ic u la r .

In  th e  e ve n t th a t  an en p lo yee  o f  A t la n t ic  o r  any o th e r member o f  th e  f ie ld  

team is  exposed to  sane form  o f  haza rdous substance o r  w ishes to  be rechecked 

because he shews synptcm s o f  ex p o su re , he m ust in fo rm  th e  s it e  s a fe ty  s u p e rv is o r 

vAio w i l l  send th e  enployee f o r  an e x a m in a tio n . Th e  o o tp a n y 's  p h y s ic ia n  a ls o  a c ts  

as a c o n s u lta n t t o  a l l  s u b c o n tra c to rs  p a r t ic ip a t in g  in  th e  f ie ld  e f f o r t  and w i l l  

p ro v id e  in fo rm a tio n  on h e a lth  r is k s  a s s o c ia te d  w ith  v a rio u s  ch e m ica l substances 

when needed, f t i t e r ia l  S a fe ty  D ata S h eets f o r  p o te n t ia l s it e  contam inants a re  

p re sen te d  in  E x h ib it  E -2 .

E-2



P r e p a r a t ic p  f o r  M e d ic a l  i:>MTT]rpme-i«»«

B e fo re  f ie ld  w ork on th e  s it e  cxnmenoes, each perso n  who w i l l  be w orJdng 

th e re  o r  o b s e rv in g  th e  o p e ra tio n s  w i l l  ooraplete a  m e d ica l d a ta  sh e e t th a t  

in c lu d e s  th e  fo llo w in g  in fo rm a tio n :

1 . Name, address, home phone
2 . A ge, h e ig h t, w e i< ^t
3 . Name o f  person to  be n o t if ie d  in  case o f  em ergency
4 . A l l  p re s c r ip tio n  and n o n -p re s c rip tio n  m e d ica tio n s c u rr e n t ly  b e in g

used
5 . A lle r g ie s
6 . P a r t ic u la r  s e n s it iv it ie s
7 . Does h ^ s h e  w ear c o n ta c t le n se s
8 . S h o rt m edica l h is t o r y  in c lu d in g  l i s t  o f  p re v io u s  illn e s s e s
9 . Name o f  personcil p h y s ic ia n  and phone

These d a ta  sheets w i l l  be f i l l e d  o u t b e fo re  any w ork b e g in s  on th e  s it e . T h e ir  

m aintenance w i l l  be th e  re s p o n s ib ilit y  o f  th e  d e s ig n a te d  s it e  s a fe ty  s u p e rv is o r 

(see E J d iib it  E -3  f o r  sanple d a ta  s h e e t).

In  th e  e ve n t o f  an in c id e n t w here a team  member becomes exposed to  o r  

s u ffe rs  from  an a c u te  synptom o f e:qx3sure t o  s it e  m a te ria ls , a copy o f  h is / h e r 

m e d ica l d a ta  sh e e t w i l l  be p resen ted  to  th e  a tte n d in g  p h y s ic ia n  ip o n  a r r iv a l  a t  

th e  h o s p ita l.

F i r s t  A id  f o r  In ju r ie s  In c u rre d  P u rln q  F ie ld  w ork

A l l  in jx a rie s , no m a tte r hew s l i i ^ t ,  w i l l  be r^ x a rte d  to  th e  s it e  s a fe ty  

s tp e rv is o r  im m e d ia te ly . An a c c id e n t r ^ r t  (E s d iib it  E -4 ) w i l l  be c a ip le te d  b y 

th e  s a fe ty  s u p e rv is o r f o r  a l l  a c c id e n ts .

F ir s t -a id  equipm ent w i l l  be a v a ila b le  o n s ite  u n d e r th e  c o n tro l o f  th e  s it e  

s a fe ty  s u p e rv is o r.

When p o s s ib le , s it e  w orkers w i l l  r e f r a in  from  a d m in is te rin g  f i r s t  a id  f o r  

s e rio u s  in ju r y  o r  i l ln e s s  and a w a it th e  a r r iv a l  o f  p ro fe s s io n a l param edics a t  th e  

s it e  to  ta k e  th e  a p p ro p ria te  a c tio n . U n le s s  th e y  a re  in  im m ediate d an ger, 

in ju re d  perso ns w i l l  n o t be moved u n t i l  param edics can a tte n d  t o  them . Seme 

in ju r ie s , such as se ve re  c u ts  and la c e ra tio n s  o r  b u m s , may re q u ire  im m ediate
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tre a tm e n t. Any f i r s t  a id  in s tru c t io n s  th a t  can be o b ta in e d  frcm  d o cto rs  o r

param edics, b e fo re  an em ergency-response squad a r r iv e s  a t  th e  s it e  o r  b e fo re  th e

in ju re d  person can be tra n s p o rte d  to  th e  h o ^ i t a l ,  w i l l  be fo llo w e d  c lo s e ly .

F l r a t  A id  B q u -ip nw n t  L i s t

The f i r s t  a id  k i t  th a t  w i l l  be k i^ jt  a t  th e  s it e  w i l l  c o n s is t o f a

w e atherproof c o n ta in e r w ith  in d iv id u a lly  se a le d  packages f o r  each ty p e  o f ite m .

The k i t  w i l l  in c lu d e  a t  le a s t  th e  f o llo w ii^  items:
Gauze r o l l e r  bandages, l  in c h  and 2 in c h  
Gauze ocopress bandages, 4 in c h  
Gauze pa ds, 2 in c h  
A d h esive  ta p e , 1 in c h  
Bandcdds, 1 in c h  
B u t t e r f ly  bandages 
T r ia n g u la r  bandages, 40 in c h  
A npule s o f  ammonia in h a la n ts  
A n tis E p tic  a p p lic a to rs  o r  swabs 
B u m  d r e s s ii^  and s t e r i l iz e d  to w e ls  
S u rg ic a l s c is s o rs  
Eye d re s s in g  
ESnergency eye wash 
To u rn iq u e t 
A lc o h o l
H ydrogen p e ro x id e  

Recx>rd o f  In ju r ie s  In c u rre d  o n a ite

O o cu p a tio n a l In -iu r ie s  and r n  nesses Form  (OSHA 200)

A l l  o o cu p a tio n a l in ju r ie s  and i i i T vasctf^ t h a t  a re  re q u ire d  t o  be recorded  

under th e  O c c tp a tio n a l S a fe ty  and H e a lth  A c t  w i l l  be re g is te re d  on OSHA Form 200 

(E x h ib it  E -5 ) . O c c tp a tio n a l in ju r ie s  and illn e s s e s  w i l l  be re co rd e d  b y th e  s it e  

s a fe ty  s u p e rv is o r w ith in  48 h o u rs  o f  o cc u rre n ce  as re q u ire d  b y  s ta tu te . 

B B p lo v e r»s  F i r s t  R e p o rt o f  In -iu rv  

T h is  form  (E x h ib it  E -6 ) w i l l  be c a ip le te d  b y  th e  s it e  s a fe ty  s u p e rv is o r f o r  

a l l  a c c id e n ts  in v o lv in g  w o rk e r in ju r y  a t  th e  s i t e .  F o llc w -tp  pro cedures w i l l  

in c lu d e  in v e s tig a t io n  o f  each a c c id e n t o r  n e a r^ n is s  b y  th e  s a fe ty  e n g in e e r to  

assure th a t  no s im ila r  a c c id e n ts  th a t  may le a d  to  in ju r ie s  o c x u r.
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Tra-iniTVY Pnorfraiita

FonucLL h e a lth  and s a fe ty  t r a in in g  and s p e c if ic  o n s ite  t r a in in g  a re  

e s s e n tia l aspects o f  any s u cc e s sfu l in v e s t ig a t io n  o f a s it e  suspected o f 

c o n ta in in g  hazardous o r  p o t e n t ia lly  hazardous m a te rie ils . The  fo llo w in g  

su b se ctio n s address b o th  fo rm a l h e a lth  and scrfety t r a in in g  re q u ire m en ts and a 

s p e c if ic  o n s ite  t r a in in g  program .

H e a lth  and S a fe ty  T ra in in rr 

A l l  o f  A t la n t ic 's  f ie ld  p e rso nn el have atten de d  a h e a lth  and s a fe ty  

t r a in in g  cou rse in  w hich  th e y  w ere ta u g h t th e  p o te n t ia l h a za rd s o f  s it e  w ork and 

hew to  a v o id  and d e a l w ith  them . A  l i s t  o f  A t la n t ic  p e rso n n e l who may w ork a t  

th e  NYSBG s ite s  a re  p ro v id e d  below  w ith  th e  t i t l e s  and d ates o f  th e  m ost re c e n t 

s a fe ty  cou rses th e y  a tte n d e d .

ATlANnC PERSONNEL 

James G ould

Anna S u lliv a n

P e te r G e o rg e tti

O O ^ E

H e a lth  and S a fe ty  T r a in in g  f o r  
Hazardous W aste A c t iv it ie s  -  
G e r a ^ t y  and M il le r

H ecdth and S a fe ty  T r a in in g  f o r  
H azardous Waste A c t iv it ie s  -  
G e ra g h ty and M il le r

H e cilth  and S a fe ty  O p e ra tio n s  a t  
H azardous M a te ria ls  S ite s  -  
G e o -E n viro n m e n ta l C o n s u lta n ts

9/16/88

8/13/90

10/19/90

The t r a in in g  co u rse s c o n s is t  o f  cla ssro cm  in s tr u c t io n , f ie ld  

d e m o n stra tio n s, use  o f  r e s p ir a to rs , use o f a p p ro p ria te  p ro te c t iv e  c lo th in g , 

and w r it te n  and f i e l d  t e s ts . Th e  t r a in in g  co ve rs  th e  OSHA and HAZWOPER 

re q u ire m e n ts. Th e y  c o v e r th e  fo llc w in g  t c p ic s :

1. Id e n t if ic a t io n  o f  hazardous substances
2 . P rc p e rtie s  o f  hazardo us substances
3 . R outes o f  exposure
4 . T o x ic it y  o f  d if f e r e n t  substances and t h e i r  s y n e rg is t ic  e ffe c ts
5 . P r a c t ic a l c o n s id e ra tio n s  in  h e a lth  and s a fe ty  management
6 . H iy s ic a l p rc p e rtie s  o f  ch em ica ls
7 . R eferences f o r  th re s h o ld  l im i t  v a lu e s  (T L V ), lo w e r e x p lo s io n  

l im it s  ( l E L ) , t o x ic i t y  d a ta , c ro s s  re fe re n c e s
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8 . Te c h n ic a l a ss ista n ce  o rg a n iz a tio n
9 . A i r  m o n ito rin g  and s u rv e y  in stru m e n ts

10. S ite  e n try  and eg ress procedures
11. Heat s tre s s  m o n ito rin g
12. L e ve ls  o f  perscncLL p ro te c tio n
13. C o n tro llin g  access t o  w ork zones and o th e r co ntaininated areas
14. P ersonnel decontam ination
15. Equipm ent deoontam ination
16. S ite / a re a  s a fe ty  p la n n in g

Everyone a tte n d in g  th e  co u rses was f o r  th e  f i t  o f  t h e ir  personcLL

re s p ir a to r  and was tra in e d  in  u s in g  s e lf -o c n ta in e d  b re a th in g  c^jparatus and 

L e v e l B equipm ent. The ccu rse s a ls o  enph asized  th e  in p o rta n c e  and procedures 

o f decontam inaticxi.

Heeath and s a fe ty  t r a in in g  is  an ongoing a c t iv i t y  a t  A t la n t ic . Y e a rly  

re fre s h e r courses o r  s it e -s p e c if ic  t r a in in g  program s a re  p re se n te d  as needed 

to  k e ^  f ie ld  p e rso nn el up to  d a te  w ith  p ro p e r h e a lth  and s a fe ty  p ra c tic e s .

L e v e ls  o f  P r o t e c t io n  f o r  S i t e  W o r k e r s

L e v e ls  o f p ro te c tio n  s p e c if ie d  b y  th e  EPA r e f e r  la r g e ly  to  requirem ents 

f o r  re s p ira to ry  p ro te c tio n . Th e  l i s t s  below  s t ip u la te  equipm ent f o r  

re s p ira to ry , c lo th in g , and o th e r typ e s  o f  p ro te c tio n  th a t  w i l l  be re q u ire d  f o r  

d if f e r e n t  ta sk s d u rin g  th e  NYSEG s it e  in v e s t ig a t io n . Th e  d e s ig n a te d  le v e ls  o f 

p ro te c tio n  a re  based on e v a lu a tio n  o f  p o te n t ia l h a za rd s  and r is k s  a sso cia te d  

w ith  w ork a t  th e  NYSEG s it e , and A t la n t ic 's  ejqserience on o th e r MSP s it e s .

Based on HNu (P ID ) re a d in g s  in  th e  w ork zone f o r  each s it e  a c t iv i t y ,  th e

c r i t e r ia  f o r  m a in ta in in g  o r  r e v is in g  le v e ls  o f  p ro te c t io n  a re  as fo llo w s :

Background (am bient) le v e l D -  S p la sh  s u it ,  ru b b e r b o o ts  and gcpggles
5 -5 0  ppm above am bient L e v e l C -  Facep iece r e s p ir a t o r , s p la s h  s u it ,

ru b b e r b o o ts , g lo v e s  and go ggles 
50-500 jpm  above am bient ' L e v e l B -  P o s it iv e  P re s su re  SCBA, hooded

d is p o s a b le  c o v e r a lls , ru b b e r b o o ts , 
g lo v e s  and ra d io .

500-1000 ppm above am bient le v e l A  -  P o s it iv e  P re s su re  SCBA, ch em ica l
re s is ta n t  e n c^D su la te d  s u it ,  in n e r 
and o u te r g lo v e s  and tw o -w ay ra d io .

I f  HNu (P ID ) re a d in g s  g re a te r  th a n  50 ppm a re  d e te c te d , w ork w i l l  be 

stopped and worJcers w i l l  r e t r e a t  and c a l l  f o r  a d v ic e .
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A n t ic ip a t e d  L e v e ls  o f  P r o t e c t io n  f o r  s p e e i f i e  S i t e  I t o t i v i t i e s

S it e  A c t iv it y  H e a lth  R is k  Le ve l o f  P ro te c tio n

1 . Tc p o g ra p h ic  Su rvey Law M o d ifie d  D
2 . S u rfa ce  S o il Sam pling Low M o d ifie d  D
3 . S u rfa ce  W ater Sam pling Low M o d ifie d  D
4 . Sedim ent Sam pling Low M o d ifie d  D
5 . A i r  Sam pling Low M o d ifie d  D

M o d ifie d  L e v e l-D  p ro te c tio n  c o n s is ts  o f  lo n g  p a n ts  and s h ir t s , and 

g lo ve s  and go ggle s ( i f  needed) when sa m p lin g .

S ig n a t u r e s  o f  F i e l d  T e a m  M rtn b e ra  a n d  c a a s e rv B rs

IH IS  S IT E  HEALTH AND SAFETY PIAN HAS BEEN READ BY:

(S ig n a tu re s  o f  s it e  in v e s t ig a t io n  team  members and o b se rve rs  vdio have 

been th ro u g h  s it e  s a fe ty  b r ie f in g  and have read  t h is  h e a lth  and s a fe ty  p la n .) 

Name S ic ^ t u r e  D ate F irm  Fhone

Anna S u lliv a n  r  11/1/90 A t la n t ic  E n v. (203)537-0751

P e te r G e o rg e tti 11/13/90 A t la n t ic  E n v. (203)537-0751
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EXHIBTTE-I 

RECOMMENDED BLOOD TESTS



EXHIBIT E-.l RECOMMENDED BLOOD TEO':

M E m C A L  S U R V E n i A N C E  P R O G R A M

F U n c c lo n T e s t D e a z n p ie

L iv e r : T o t a l  p r o t e i n ,  c d b u m in  g lo b u l in ,  
t o t a l  b i l i n d s i n  ( d i r e c t  b i l i r u b i n  
i f  t o t a l  i s  e l e v a t e d ) .

K id n e y ; B lo o d  Tests B lo o d  u r e a  n i t r o g e n  (E O N ), 
c z e a t i n i n e ,  u r i c  a c i d .

H lo o d -
F o n a in g
F u n c t io n ;

B lo o d  T e s t s Q c D p ie te  b lo o d  c o u n t  (C B C ) w i t hsnri pla-t/a}#*
e v a l u a t i o n ,  in c lu d in g  w h it e  c e l l  
c o u n t  (W B C ), r e d  b lo o d  c o u n t  
(PEC) , h e n c g lo b in  ( H S ) , 

h e o a t o c r x t  o r  p a c k e d  c e l l  v o lu m e  
(BCT), a n d  d e s i r e d  e r y t h r o c y t e

Retidiloeytfi count m a y  

b e  a p p r o p r ia t e  i f  t h e r e  i s  a
1 ITrtil ihnrri of potposure to
h e m o ly t ic  c h e m ic a ls .

NOTE: F r̂cnu 
f o r  ffazardou

i l  S a f e t y  a n d  H e a l t h  G g id a n r o  N fan n ai 
W a s te  S i t e  A c t i v i t i e s  ; O c to b e r  1 9 8 5 ;

CEfflS (NICSH) P u b lic a t io n  N o. 8 5 -1 1 5 .



EXHIBIT E2  

MATERIAL DATA SAFEIY SHEETS



Material Safety Data Sheet
From Genium's Reference Collecuon 

G e n i u m  P u b l i s h i n g  C o r p o r a a o n  

1 1 4 5  C a t a l v n  S t r e e t  

S c h e n e c t a d y .  N Y  1 2 3 0 3 - 1 8 3 6  U S A  

f 5 I S )  3 7 7 - 8 8 5 5
Q t m U M  » U I U t M I N a  C O R K .

No. 316
BENZENE 
(Revision D)
Issued: November 1978 
Revised: Apni 1988

SECTION I. MATERIAL IDENTIFICATION 251
M a t e r i a l  N a m e :  B E N Z E N E

D e s c r i p t i o n  ( O r l g l n / U s e s ) :  U s e d  i n  t h e  m a n u f a c t u r e  o f  m e d i c i n a l  c h e m i c a l s ,  d y e s ,  l i n o l e u m .  a i f p l « e  d o p e s ,  

v a n u s n e s ,  a n d  l a c q u e n ;  a n d  a s  a  s o i v e o i  f o r  w a x e s ,  r e a m s ,  a n d  o i l s .

O t h e r  O e s l g n a i i o n s :  B e a z o l ;  P h e n e :  P h e a y l h y d n d e i C . H . ;  N I O S H  # r £ C S  N o .  C Y  1 4 0 0 0 0 0 ;

C A S  N o .  0 0 7  M 3 - 2

M a n u f a c t u r e r :  C o n t a c t  y o u r  s u p p l i e r  o r  d i s t r i b u t o r .  C o n s u l t  t h e  l a t e s t  e d i t i o n  o f  t h e  O u t m c a i w t t k .

B u y e r s  G u i d e  ( G e m u r a  n t .  7 3 )  f o r  a  l i s t  o f  s u p p l i e r s .

H M I S

H  2

F  3 R 1

R  0 I 4
P P G * S 2

• S e e  s e c t .  8 K 4

SECTION 2. INGREDIENTS AND HAZARDS % EXPOSURE LIMITS
B e n z e n e ,  C A S  N o .  0 0 7 M 3 - 2 C a  1 0 0

• S e e  N I O S H .  R T E C S ,  f o r  a d d i t i o n a l  d a u  w i i h  r e f e r c n c e a  t o  i m u u v c .  m u u g c n i e ,  

u m o n g e n t c ,  a n d  r e p r o d u c u v e  e f f e c t s .

O S H A  P E L  

8 - H r T W A :  1 p p m  

I S - M i n  C e i l i n g :  5  p p m  

A c t i o n  L e v e l :  0  J  p p m

A C C I H  T L V .  1 9 8 7 . 8 8  

T L V - T W A :  1 0  p p m .  3 0  m g / m - '

T o x i c i t y  D a t a *

H u m a n .  I n h a l a u o n .  Lc.__. 2 0 0 0  p p n v S  M i n  

H u m a n ,  O r a l .  T D . ^ :  1 3 0  m g / k g  

H u m a n ,  i n h a l a u o n ,  T C ( ^ :  2 1 0  p p m

SECTION 3. PHYSICAL DATA
B o l l i n g  P o i n t :  1 7 6 T ( 8 0 ’ C )

M e l t i n g  P o i n t :  4 2 T ( 5 J ’ C )

V a p o r  P r e s s u r e :  7 5  T o m  a t  6 8 ' F  ( 2 0 * Q  

V a p o r  D e n s i t y  ( A i r  s  1 ) :  > |

A p p e a r a n c e  a n d  O d o r :  A  c o l o r l e s s  l i q u i d ;  c h a r a c t e r i s t i c  a r o m a t i c  o d o r .

W a t e r  S o l u b i l i t y  ( % ) :  S l i g h t  

%  V o l a t i l e  b y  V o l u m e :  1 0 0  

M o l e c u l a r  W e i g h t :  7 8  G r a m s / M o l e  

S p e c i f i c  G r a v i t y  ( H , ' 0  =  I ) :  0 . 8 7 8 6 5  a t  6 8 ‘ F  ( 2 0 ' Q

SECTION 4. FIRE AND EXPLOSION DATA LOWER UPP.ee
R a s h  P o i n t  a n d  M e t h o d

1 2 T M l . r C ) C C

A u t o i g n i t i o n  T e m p e r a t u r e  R a m m a b i l i t y  L i m i t s  i n  A i r

9 2 8 * F  f 4 9 8 - 0 %  b v  V o l u m e ! . 3 % 7 . 1%

E x t i n g u i s h i n g  M e d i a :  U s e  d r y  c h e m i c a l ,  f o a m ,  o r  c a r b o n  d i o x i d e  l o  p u i  o u i  b e n z e n e  f i r e s .  W a t e r  m a y  b e  i n e f f e c t i v e  a s  a n  e x u n g u i s h i n g  

a g e n t  b e c a u s e  i t  c a n  s c a l i e r  a n d  s p r e a d  t h e  f i r e .  U s e  w a t e r  t o  c o o l  f i r e - e x p o s e d  c o n u i n c r s ,  f l u s h  s p i l l s  a w a y  f r o m  e x p o s u r e s ,  d i s p e r s e  b e n z e n e  

v a p o r ,  a n d  p r o t e c t  p e r s o n n e l  a t t e m p t i n g  t o  s u t p  a n  u n i g n i i e d  b e n z e n e  I c a l c .

U n u s u a l  F i r e  o r  E x p l o s i o n  H a z a r d s :  B e n z e n e  v a p o r  i s  h e a v i e r  t h a n  a i r  a n d  c a n  c o l l e c t  m  l o w - l y i n g  a r e a s  s u c h  a s  s u m p s  o r  w e l l s .  

E l i i m n a i e  a i l  s o u r c e s  o f  i g m i i o n  t h e r e  t o  p r e v e n t  a  d a n g e r o u a  f l a s h b a c h  t o  t h e  o n g m a l  l i q u i d  b e n z e n e .  D a n g e r :  E x p l o s i v e  a n d  n a n m u o l e  

b e n z e n e  v a p o r - a i r  m i x t u r e s  c a n  e a s i l y  f o r m  a t  m o m  t e m p e r a a i i e ;  a l w a y s  u s e  t h i s  m a t e r i a l  i n  a  w a y  t h a t  m m u n i z e s  d i s p e r s i o n  o f  i t s  v a p o r  m i o  

g e n e r a l  w o r k  a r e a s .

S p e c i a l  F i r e - f i g h t i n g  P r o c e d u r e s :  W e a r  a  s e l f - c o n t a i n e d  b r e a t h i n g  a p p a r a t u s  ( S C B A )  w i i h  a  f u l l  f a c e p i e c e  o p e r a t e d  i n  t h e  p i e s s u t e -  

d e m a n d  o r  p o s i t i v e - p r e s s u r e  m o d e .

SECTION 5. REACTIVITY DATA
B e n z e n e  i s  s t a b l e  i n  c l o s e d  c o o i a m e r s  d u n n g  r o u t i n e  o p e r a o o n s .  I l  d o e s  n o t  u n d e r g o  h a z a r d o u s  p o l y m e n z a t i o n .

C h e m i c a l  I n c o m p a t i b i l i t i e s :  H a z a r d o u s  c h e m i c a l  r e a c t i o n s  i n v o i v t n g  b e n z e n e  a n d  t h e  f o l l o w i n g  m a i e n a J s  a r e  r e p o r t e d  i n  G e n i u m  

r e f e r e n c e  s 4 :  b r o m i n e  p e n i a f l u o n d e ,  c h l o r i n e ,  c h l o r i n e  t n f l u o n d e .  c h r o m i c  a n h y d n d e .  m t r y l  p e r c h l o r a t e ,  o x y g e n ,  o z o n e ,  p e r c h i o r a i e s .  

p e r c n l o r y i  f l u o r i d e  a n d  a i u n u n u m  c h l o r i d e ,  p e r m a n g a n a t e s  a n d  s u l f u i i c  a c i d ,  p o t a s s i u m  p e r o x i d e ,  s i l v e r  p e r c h l o r a t e ,  a n d  s o d i u m  p e r o x i d e .

C o n d i t i o n s  t o  A v o i d :  A v o i d  a i l  e x p o s u r e  t o  s o u r c e s  o f  i g n i t i o n  a n d  t o  i n c o m p a u b l c  c h e m i c a l s .

H a z a r d o u s  P r o d u c t s  o f  D e c o m p o s i t i o n :  T o x i c  g a s e s  l i k e  c a r b o n  m o n o x i d e  ( C O )  m a y  b e  p r o d u c e d  d u n n g  b e n z e n e  f i r e s .

C o o rn tn i C 1981 Centum  IM U ts m n t Goi 
Any eanntfeui uu v  revatfauieo man
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SECTION 6. HrALTJ HAZARD INFORMATTON
B e a z e a e  u  l u t e a  a s  a  U j ^ K O U t a a a c t i a i i o g e a  b ?  t l ) B  A C C I U .

S u n m a r T o r  R i s k s :  P m t o m ^  i f c i n  e n a t a e t  w i U i  h a m w m  n r  e x r g M M w .  n i  i t *  v a p o r  m a y  c s t t i e  h f a i l a c b a .  v t a S n e a a .  I n n  o f

a p n e m c .  a n d  l a t i i n i i t f .  C f l w n n i i r t t  a a p n i m  c a n  e x i m  g n t i « p » . ,  h m w e t m n  « * u i  p ~ - m n n m «  T h e  m p i L L m n o n a n i  b e a i i h  h a a a n i a  a r e  c a n c e r  

( l e n f c e a n a t .  b o n e  B a a a w  c f t a a .  a d  i n f u n e s  n  0 K  b t o o d W t e i n i n g  B i s v e  b n m  d a o n i c  i o « M s « e l  e a p o s i e .

M c d i c a i  C o a d l i l o a s  A n r a v s t s d  b s  L o a g - T c r a  E z p o a a r c :  A i l m e a B  o f  C h e  h e a r t  l u a g s ,  l i v e r ,  k i d a e y i ,  b l o o d ,  a n d  c e a i x i l  

o e r v o u s  i v s i e m  ( C N S )  m a y  e e  w o t a a e d  b y  e a p o s u r e .  A d o u m t t e r  p r e p i a c e a i c a t  a a o  p e n o d i c  a i H l i c a l  e a a m a  e m p b a a i z B g  t h e s e  o i g t n s  

f u n c u o o a  a o o  i r a u i g o  w o r t c e n  w h o  t e s t  p o s i u v e .  T a r g e t  O r g a a s :  B l o o d .  C N S ,  b o a e  a u n a w .  e y e s ,  a a d  u p p e r  l e s p i r a a t y  n a  

( U R T ) .  P r i m a r y  E a t r y ;  S k i s  o o a t a o .  a i f t a l a t i o a .  A e a t e  E f T e c u :  O i z z i a e n .  m e a i a l  d o U o e a i .  o n a e a .  h e a d a c h e ,  f a h g t a  a d  

g i d d i o e s a .  C h r o a l c  E f r e c t s :  P o u i b l e c a o c e r C l e u k e a a a l .

H R S T  A I D

E y e s :  i m m e d i a B t l y  f l a a  e y e a ,  l a c t o d i a g  u a d e r  t t i e  e y e b d a ,  g e a t l y  b u t  O o m i g h i y  w i i h p l e a t y o f  n r a a i a g  w a t e r  f o r  u l e a t t  I S  r a i o u i e a .  

S k l e :  I m m e d i a i e i y  w a h  t h e  e f f e c t a  a r e a  w u h  s o a p  a a d  w a i a r .

I n b a t e U o B S  R e m o v e  t t M M p o a e d p e n o a  t o  f r e s h  a i r  l e a t a a a a d / a r n p p o t t h i a  o r  h e r  b r e a t h i B g  a s a e e d e d .

[ n g c s t l o a :  N e v e r  g i v e  a y i i u a g  b y  m a u t t i  a  a m e o a e  w h o  i s  u b c o b s c i d u  o r  c o a v n t t i a g .  D o  a m  m d a e e  v o n u t i a g  b e c a u s e  o f  t h e  

p o i a i b i l i i y  o f  a s p i r a U o a .

G E T  M E D I C A L  H E L P  f I N  P L A N T .  P A K A M E D I C ,  C O M M U N I T Y )  F O R  A L L  E X P O S U R E S .  Seek prompt 
maicsi sssiiuan for furttsr treatouat, oharvatl^aaA aappert aftar first aid.
SECTION 7. SPILL. LEAK. AND DISPOSAL PROCEDURES
S p l l i / L c a k :  N o u f y  s a f e t y  p a s o a a e t .  p r a v i d e  v e a t i i e t i o a .  a a d  a u  « « ■ « * «  o f  i g m o o a  n a m e d i a i e i y .  C l e e a u p  p e r s o a a e i  a e e d

p i Q i e c u o a  a g a i a A c o a t a a  w n l i  B a d  o f  v a p o r  f a e e  s e a .  I V  C o a i a i a  l a r g e  s p i i i s  a a d  c o i l e a  w a s t e  o r  a b s o r b  i t  w i t h  a n  m e r t  a i a i e n a l

s u c h  u  s a n d ,  e a r t h ,  o r  v e r m u . a h t t r .  U i e  m w w y i v i w g  m o t o  t o  p t a c e  w a a s  l i q u i d  o r  a l M o r b e a t  m t o  c l o s a b l e  c o a i a i a e n  f o r  d i a p o s a L  K e e p  

w a s t e  o u t  o f  s e w e r s ,  w a t m h e d s .  a n d  w a t e r w a y i .

W a s t e  O i s p o a e l :  C o o i a a  y o n r n p p i i e r  o r  a  I t c e a s e d  c o a i r a c m r  f o r  d e t a i l e d  r e c o m i m d a i i o o s  f o r  d i s p o s a l .  F o l l o w  F e d e n t  s t a t e ,  a n d  

l o c a l  r c f u l a u o o s .

O S H A  O c s l g a e U O B s

A i r C o n t a m i o a a t ( 2 9 C F R  1 9 1 0 . 1 0 0 0  S u b p a r t Z )

E P A  O e s t g a a U o a s  ( 4 0  C F R  3 0 2 . 4 )

R C R A  H a z a i d o u a  W a s t e .  N o .  U 0 1 9

C E R C L A  H a t a r d o u s  S u b a u e t c c .  R e p o t t t b l e  Q u i n t i t y :  1 0 0 0  I b a  ( 4 5 4  k g ) ______________________________________________________________

SECTION 8. SPECIAL PROTECTION INFORMATION
G o g g l e s :  A l w a y s  w e a r  p r o t a a i v e e y e g l a n e s o r d i e i B i c a l t a f e t j r  g o g g l e s .  W h e r e  s p l a s b i a g  u  p o s s i b l e ,  w e a r  a  f u l l  f a c e  s h i e l d .  F o U o w t h e  

e y e - u d f a c e - p n i e c u o a g u i d e l i a e a m  2 9 C F R I 9 i a i 3 3 .  Respirator: W e a r  a  N I O S H - a p p r o v e d  r e s p t n m r  p e r  t h e  N / 0 5 N  P o c k e t  G u i d e  

t o  C A o m c a i f / a z a r d t  f o r  t h e m a a i B B i a H u e e o a c e n m i a a i  a n d / o r  t h e  e x p o s a r e  l i m i t s  c i t e d  i n  K o r o n  2 .  F o l l o w  t h e  l e s p n i P i r g a i d c l i D e s  t o  

2 9  C F R  1 9 1 0 . 1 3 4 .  F o r  e m e r g e i i e y  o r  o o m a n i i i i e  u s e  ( c ^ . ,  c l e a a i a g  r e a c t o r  v e e a c l s  o r  s t o r a g e  t a a k s ) ,  w e a r  a n  S C B A  w i t h  a  f u l l  f a c e p i e c e  

o p e r a t e d  i n  t h e  p r e s s u r e - d e a i a a d  o r  p o s i d v e - p t e s s a i e  m o d e .  W a r a l t i g :  A i r - p u i i f y i a g  t e s p i r a m t a  w i l l  n o t  p r o t e a  w o r k e r s  i n  o x y g e a -  

d e f i c i e n t  e i m o s p h e t e s .  Other: W e a r  i m p e r v i o u s  g l o v e s ,  b o o n ,  a p i i n i  e i c . ,  t o  p r e v e o t  a n y  p o s s i b i l i t y  o f  s k i a  c o a t a a  w i t h  t h i s

s u s p e c t e d  h u m a a  c a r e m o g e a .  V c a t l l a t l o a :  I n s i a i i  « m s  n p i w t n  g r r « T « i  > « v i  w » w n i « t i n t i  p o w c r f n l  g n o n g h  t o  m a m i a i n

a u t e t n e  l e v e l s  o f  b e n z e n e  b e l o w  t h e  O S H A  P E L  s t a n d a r d  d i e d  i n  a e o i o n  2 .

S a f e t y  S t a t l o o a :  M a k e  e y e w a s h  i t a t i o i i a .  w a i h m g  f u r i i M —  n d  s a f e t y  i h o w e n  t v a i i a b l e  i a  u s e  l a d  k c w d i w i g  a r e a s .  C o n t a m l a a t t d  

E q u i p m c o t :  C o o i a c t  l e n r e t  p o s e  a  s p r c i a l  h a z x r d ;  s o f t  l e a s e s  a u y  a b s o r b  i r t u a a a  a a d  a l l  l e a s e s  e o a e e a n t e  t h e a L  D o  n o t  w e r e  c o a t a a  

l e a s e s  i n  a n y  w o r k  a r e a .  R e m o v e  c o n i a m i a a i B d  c l o t h i n g  a a d  l a u n d e r  i t  b e f o r e  w e a r i n g  i t  a g a m ;  C l e a n  t h i s  B t a i e h a l  f r o m  a h o e a  a a d  

e q u i p m e n L  C o m m e a t a :  P n e n e e  g o n e  y | - ~ t y s  — s s h  t l n n T " g h l y  " * * " g  '* ’ * *  i t  a f t  o f  y p u r  e i n t h i n g

a n d  e q u i p n K n t .  A v o i d  B x a a f B a B g  i t  f r o t r e y o u r i U B d h i o  y o u r  n x n u h  w h i l e  e a t i n g ,  d n a i d a g ,  o r  i i a o k i a g .  O o n o r a t . d r i B l c . a r a m k e i n  

a n y  w o r k  a r e a .  O a t t o t i a l i a l e b e r i z e n e v h i a i l

SECTION 9. S.PKCIAL PRECAUTIONS AND COMMENTS
S  l o r a g c / S c g r c f w t f o o r  S t o r e  h c a a e n e i a  »  c o i d ,  d r y ,  s r e l M e a t U a t e d  k b *  a w a y  t o m w i E B e s  o f  i g n i o o a  a a d  i n c a m p i t i b i e  c h e m t c a i s .  

S p e c i a l  H a a d l i a g / S t o r a g e r  t V o s e a  e o m m m  A m t  p h y « r » i  F i r r t . ^ « i i y  w i n  h m v t  a l l  m e t a l  e o n t a i i i e r a  u s e d  i a

s h i p p i o g  o r  t r a a s f e r r i n g  o p c r e n o a a .  F o l l o w  a i l  p e r n  o f  2 9  CIU 1 9 1 0 . 1 Q 2 S .

E o g l o e e r i o g  C o o t r o l s :  A U  e n g m e e m g  i y « g t n «  ( p w v i m t i r m  r t f )  t m m  n f  g s p l n s i o n - p r o o f  d e a i a i  f a o n -

s p a r k i o g .  e l e c t n c a l l y  g r o u n d e d  a n d  b o a d e d ,  e t c . )

C o m m e n t s :  I f  p o s s i b l e ,  s u b s i i o i i e  l e s s  m z i c  s o l v e a t s  f o r  b e n z e n e ;  u s e  t h i s  m e i e t i a l  w i t h  e x m n e  c a u d o a  a n d  o n i y  i f  i t  i s  a b s o l u t e l y

e s M D t i a l .

T r a n s D o r t a l l o n  O a t s  ( 4 9  CFR J 7 2 . 1 0 1 - 2 )

D O T  S h i p p i n g  N a m e :  d e n z c a c  DOT L a b e l :  F l a m m a b l e  L i q u i d  IMO L a b e l :  F l a m m a b l e  L i q u i d

D O T  C l a s s :  F l a n t m a h l e  L i q u i d  DOT ID N o .  U N 1 1 1 4  IMO C l a s s :  3 . 2

R e f e r e n c e s :  1 . 2 .  I Z  7 3 .  8 4 - 9 4 .  1 0 0 . 1 0 3 .

Judf«*Beu ■ lou iesu tt^tiitvef 
MHM0UV pUftflMTt P r e p a r e d  b y  P J  I g o e ,  B S

I n d u s o h a l  H y g i e a e  R e v i e w :  D J  W i l s o n .  O H

M e d i c a l  R e v i e w ;  M J  H a r d i e s .  M D
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A x h l a n d  C h e x m c a l  C o . ,  l o d u s m a l  O i e n u c i l i  A ,  S o l v e n t s  O i v . ,  P O  B o x  2 2 1 9 ,  

C o i u m b u x .  O H ;  T e l e p h o n e :  ( 6 1 4 )  8 8 9 - 3 8 4 4

MMIS 
H :  2  

F ; 3  

R : 0  

P P E *

• S e e  s e c t  8

SECTION 2. INGREDIENTS AND HAZARDS % HAZARD DATA
T o l u e n e

CH3

•  C u n w i t  ( 1 9 8 5 - 8 6 )  A C G I H  T L V .  T h e  O S H A  P E L  i x  2 0 0  p p m  w i t h  a n  

a c c e p t a b l e  c e t i i a g  c o n c e n t r a t i o n  o f  3 0 0  p p m  a n d  a n  a c c e p t a b l e  

m a x i m u m  p e a k  o f  5 0 0  p p n v l O  m i n u i e a .

*  *  S k i n  d e x i g n a t i o o  i n i l i r a t n  t h a t  m l u e n e  c a n  b e  a b a o r b e d  t h r o u g h  i n t a c t

s J d n  a n d  c o n i n b u t e  t o  o v e r a l l  e x p o s u r e .

* * *  A f f e c t s  t h e  m i n d .

c a  1 0 0 8 - h r  T L V :  1 0 0  p p m ,  o r  

3 7 5  m g f m ^ *  ( S k i n ) * *

M a n ,  i n i u i a t i ^  t C L o ! '

1 0 0  p p n c  P s y c h o t r o p i c * * *

R a L  O r a L  3 0 0 0  m g / k g  

R a t ,  I n h a l a t i o n ,  L C L o :

4 0 0 0  p p n v 4  h i s .

R a b b i t ,  S k i n ,  L D 5 0 :  1 4  g m / k g

H u m a n .  E y e :  3 0 0  p p m

SECTION 3. PHYSICAL DATA
B o d i n g  P o m t . . .  2 3 r F  ( l l l ' C )

V a p o r  P r e s s u r e  < i )  2 0 * C  m m  H g  . . .  2 2  

W a t e r  S o l u b i l i t y  @  2 0 * C ,  w l  %  . . .  0 . 0 5  

V a p o r  D e n s i t y  ( A i r  -  1 ) . . .  3 . 1 4

E v a p o i a o o n  R a t e  ( B u A c  >  1 ) . . .  1 2 4  

S p e m f t c  G r a v i t y  (H2O -  1) . . .  0 . 8 6 6  

M e l t i n g  P o i n t . _  -139T  ( - 9 5 - C )  

P e r c e n t  V o l a t i l e  b y  V o l u m e . . .  c a  1 0 0  

M o l e c u l a r  W e i g h t . . .  9 1 1 5

A o o e a r a n c e  a n d  o d o r  C l e a r ,  c o l o r l e s s  l i q u i d  w i t h  a  c h a r a c t e r i s t i c  a r o m a t i c  o d o r .  T h e  o d o r  i s  d e t e c t a b l e  1 0  m o s t  i n d i v i d u a l s  i n

t h e  r a n g e  o f  1 0  t o  1 5  p p m .  B e c a u s e  o l f a c t o r y  f a t i g u e  o c c u r s  r a p i d l y  u p o n  e x p o s u r e  t o  t o l u e n e ,  o d o r  i s  n o t  a  g o o d  w a r o m g  

p r o p e r t y .

SECTION 4. FIREI AND EĴ Î LOSION DaYa LOWER UPPER
F l a s h  P o i n t  a n d  M e t h o d A u t o i g n i d o n  T e m p .

40T ( 4- a  c c 8 9 6 T  ( 4 8 0 - 0

F l a n u n a f a t l i c v  L i n u t s  I n  A i r

%  b v  V o l u m e 1 J 7 7 . 1

L X T I N G U I . ^ H I N G  M E D I A :  C a r b o n  d i o x i d e ,  d r y  c h e m i c a l ,  a l c o h o l  f o a m .  D o  n o t  u s e  s  s o l i d  s t r e s m  o f  w a t e r  b e c a u s e  m e  s t r e a m

w i i l  s c a t t e r  a n d  s p r e a d  t h e  h i e .  U s e  w a t e r  s p r a y  t o  c o o l  t a n k s / c o n t a i n e n  t h a t  a r e  e x p o s e d  t o  h r e  a n d  t o  d i s p e r s e  v a p o n .

J N U S U A L  H R E / E X P L Q S I Q N  H A Z A R D S :  T h i s  O S H A  c l a s s  I B  f l a m m a b l e  U q u i d  i s  a  d a n g e r o u s  f i r e  h a z a n t  I t  i s  a  m o d e r a t e  f i r e

h a z a r d  w h e n  e x p o s e d  t o  o x i d i z e r s ,  h e a t ,  s p a r k s ,  o r  o p e n  f l a m e .  V a p o r s  a r e  h e a v i e r  t h a n  e i r  a n d  m a y  t r a v e l  a  c o n s i d e r a b l e  

d i s t a n c e  t o  a n  i g m i i o n  r o u i c e  a n d  f l a s h  b a c k .

S P E C I A L  F T R E - F I G H T I N G  P R Q C E D U R F . S ;  F i r e  h g h i e n  s h o u l d  w e a r  s e l f - c o n t a i n e d  b r e a t h i n g  a p p a r a t u s  w i t h  f u l l  f a c e p i e c e

o p e r a t e d  i n  a  p o s i t i v e - p i e s s n r e  m o d e  w h e n  h g h t i n g  f i r e s  i n v o l v i n g  t o l u e n e .

SECTION 5. REACTIVITY DATA
C H E M I C . A l -  I N C Q M P A T T B I U T I E S :  T o l u e n e  t s  s t a b l e  i n  c l o s e d  c o n t a i n e r s  u  r o o m  l e m p e n n i r e  u n d e r  n o r m a l  s t o r a g e  a n d

h a n d l i n g  c o n d i t i o n s .  I t  d o e s  n o t  u n d e r g o  h a z a r d o u s  p o i y m e n z a i i o n .  T h i s  m a i e n a i  i s  i n c o m p a a b i e  w i t h  s t r o n g  o x i d i z i n g  

a g e n t s ,  d i n i t r o g e n  t e i r a o x i d e .  s i l v e r  p e r o h l o r a i e .  t e t r a n i t r o m e t h a n e ,  a n d  u r a n i u m  h e x a f l u o n d e .  C o n t a c t  w i t h  t h e s e  m a t e r i a l s  

m a y  c a u s e  f i r e  o r  e x p l o s i o i L  N i t r i c  a c i d  a n d  t o l u e n e ,  e s p e c i a l l y  i n  t h e  p r e s e n c e  o f  s u l f u r i c  a c i d ,  w i l l  p r o d u c e  n i t r a t e d  

c o m p o u n d s  t h a t  a r e  d a n g e r o u s l y  e x p l o s i v e .

C O N D I T T O N S  7 0  A V O I D :  A v o i d  e x p o s u r e  t o  s p a r k s ,  o p e n  f l a m e ,  h o t  s u r i a c e s .  a n d  a i l  s o u r c e s  o f  h e a t  a t i d  t g m t i o n .  T o l u e n e

w i l l  a t t a c k  s o m e  f o r m s  o f  p l a s u c s .  r u b b e r ,  a n d  c o a t i n g s .  T h e r m a i  d e c o m p o s i t i o n  o r  n u n i i n g  p r o d u c e s  c a r i x m  d i o x i d e  a n d / o r  

c a r b o n  m o n o x i d e .

C o o m t n  0  1986 O r a  
Aisy c o B B ta s iw  am <m t
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SECTION 6. HEALTH HAZARD INFORMATION I TLV
I Qiuene a  txac

i r o u u o n  o f  i f x  e y o .  o o k .  u p p g  m p a w y  t t a a .  o d  i l m .  E x p o s m  u  2 0 0  p p m  f o r  8  h o u n  c m i a  n n l d  f u i g v e .  

w e a j c n e s s .  c o B f u s i o n .  u c n m i n n o  ( l e a i i B g )  a d  p u b B k b b  ( a  o f  p n c k i i o g ,  o r  o o  d i e  » i r m  t t u t

h 3 5  n o  o b | e c a v «  c a u s e ) .  E x p o i a e  l o  h i g t t e f  e n w r . i m  g u y  d i z z d K O .  p g p i i a ,  a d

e u p n o n a .  a d .  m  s e v e r e  e a x i .  m a y  c o a  a n r n i i a  e w m r i i  a d  d e m h .  T h e  i i q o i d  i s  T r p « » r i " g  m  d m  e y a  a a d  i l d n .  C o a t i a  

w i i i i i b e  e y e s  m s y c a u a a a s u c a n i B s l d s i n i 9 e , G a i q v a e a v a i d T i t i t i o a . i a d  b o m s  I f  i M p n m p d r  r e m o v e d .  R e p e a t e d  

a n d / o r  p r o t o n s a  c o m a t  w i d i  d i e  d m  m a y  c t u a  d r y r a g  a a d  c r a c x m g .  I t  m a y  b e  a t a s m b e d  d B o a g d  i t e  d m  m  K u n e  

a m o u n a .  l o g e s t i a a  c a u s a  a n a d o a  o f  d i e  g a a r o i m a u i M l  d i e t  a o d  m a y  c a u m  c i t a a  m i m b i m g  d i o a  t o r n  d i h a l a n o a  o f  

i h e  v a p o r .  C h r o n i c  o v c r e a p o u i e  B  t o i n e a e  m a y  c a a m  l e v a m b k  f c i d a e y  m d  U v e r  m p a r .  F T R C T  A I D :  E Y E  C P N T A f T :  

I m m e d i a t e l y  f l u i d  e y e s .  m r J a d t n g  o B c r  e y e d d a .  w i d i  n a a a a g  w a t e r  f o r  a t  l e a s t  1 5  G e t  ■ m w i n n w  a  j n i a O o a

p e i s s t s . *  S K I N  C O N T A C T :  I m m n d i a i r i y  H u a b  d m  ( f o r  « l e a s t  1 5  m m a a a l  w d i l e  l e n a w m g  c n n f i m m a g d  a i i o a  m d  

c l o t t i o i g .  W t a d  e z p o M d  a r e a  w i d i  m a p  a d  w a t e r .  G e t  M tatiw  i f  i n i m i o D  p e n u a  o r  i f  a  t a r g e  a r e a  d m  b e a

e x p o s e d . *  I N H A L A T I Q N :  R e m o v e  v c n m  t o  f r e d i  a d ’.  R e s t o r e  a t x l / a r  a p p o n  s s  r e q a i r e d .  K e e p  n e t i m  w v m  o d

q u i e t .  G e t  m e d t c a i  h e i p . *  I N G E S T I O N :  G i v e  v i c t i m  1  B  2  g l a s a a  o f  w a t e r  o r  m i i i k  C o a B a  a  p o i a o a  c o a a o l  c e a a c r .  D o o m  

m d u c e  v o m i i i B g  u n l e n  d d e c a e d  B  d o  a .  T n a s p a i t  v i c t i m  B  a  a c d i c a l  f o i l i t y .  N e v e r  g i v e  a y d i i n g  b y  a o m h  B  a  p e n o a  

w h o  I S  u D c o n s c i o u s  o r  c o a v v i a B g .  *  G E T  M E D I C A L  A S S I S T A N C E  -  I n  p l o t ,  p — — **»■,, « n « i » i u n . t y  G e t  m e d i c a l  h e l p  

f o r  f u r t h e r  t r e i a a c m  o b a c r v a n o B ,  a n d  m p p o R  a f t e r  f t m  a i d .  i f

SECTION 7. SPILL. LEAK. AND DISPOSAL PROCEDUPFS
S P l T J y T E A K -  N o o f y  s a f e t y  p e n m m e i  o f  l a r g e  s p i l l s  o r  l e a k s .  R e m o v e  a i l  a o u r e a  o f  h e a t  a a d  i g a i t i o a .  P r e v i d e  m a z m a m  

e x p i o s m a - p r e o f  v e a o i a t i o a .  L i m i t  a o o e a  B  s p i l l  a r e a  b  a e o c s s a n r  c o l y .  R e d o v e  i e a k d i g  c o n i a i i w w  B  s a f e

p l a c e  i f  f e a s i b l e .  C e a o t i p  p a a o a d  o e e d  p n t B c a o a  a g a m a  c o o t a a  w d b  h q i i i d  a n d  d i l i a l a d a a  o f  v a p o r  ( a a  o c L  8 ) .  

w a s t e  D I S P O S A L :  A b i o r t  i m a l l  s p d l s  w i d i  p a p e r  B w d  o r  v e n a K s i i t e .  l a r g e  g n l i s  a o d  e o l l e e t  i f  f e a a i b i e .  o r

a b s o r b  w i t d  v e r a a c u l i i e  o r  s a n d .  P l a c e  w a a m  m i v o i t  o r  o u o  f x  o a i a g  i v w i i p v i v i i i j

t o o l s .  L i q u i d  c m  b e  f l u s h e d  w i t h  w a t e r  B  m  o p e a  b n i d t w g  x a  f o r  h a t e l m g .  O o  o m  f h i a h  B  s e w e r ,  w a r e t s h e d .  o r  w a t e r w a y .  

C O M M E N T S :  P l a c e  m  n i i a h l e  c o n a m r e  f o r  d i s p o s a l  b y  a  l i c e a a e d  o r  b a n  i a  a  a p p r o v e d  d i d n g a a r .  C o a a i d e r

r a c t a u a m g  b y  d u o U a t i o a .  C a o t a r t a n s t e d  a h a o t b a i t  c n  b e  b o t i e d  i n  a  i m i i t a r y  t a a d f i U .  F o l l o w  a l l  F e d e r a l  a t a m .  a o d  l o c a l  

l e g u l a o o a i .  T L m  9 6 :  K X V I O  p p o L  T o l u e a e  l a  „  g  w a s B  b y  d m  E P A .  T h e  E P A  ( R O L A )  H W  N o .  i s

U 2 2 0  ( 4 0  C F R  2 6 1 ) .  T h e  r e p o n a b l e  q a a a t y  ( R Q )  i a  1 0 0 0  l b a M 5 4  k g  ( 4 0  C F R  1 1 7 ) .

SECTION & SPECIAL PROTECTION INFORMATION
P r o v i d e  g e o e r t t  m d  l o c a l  e x d a u s t  v e m d a a o n  B  t n e a  T L V  r a q i u i e m e u i a .  V c a n l a a o a  f a s  a n d  o t h e r  e t e c a x a t  l e r v i o e  a u a t  b e  

Q o o i p a r i m g  a a d  h a v e  m  e x p k * i o e - f p » f  d e s i g B .  E x h a a a t  h o o d s  a h o o M  h a v e  a  f a c e  v e f e d t y  o f  u  l e a m  1 0 0  I f t n  ( l i n e a r  f e e t  

p e r  m m u t e )  m d  b e  d e s i g n e d  B  c a p o n  h e a v y  v i p a r .  F o r  o r  a o m o u n n e  w h e r e  t h e  T L V  a n t y  b e  e i c e e d e d .

u s e  a  o r g a n K  c h e m i c a l  c a r o i d g e  r e a p i t a a r  i f  o o o c e a o a h a o  i a  l e a  d i a a  2 0 0  p p m  a n d  a n  a p p r o v e d  e a a i s t e r  g a  i n a a k  o r  s e l f -  

c o m a i o e d  b r e a i h m g  i p p a t a i a s  w i t h  f u l l  f a c e p i e c e  i f  o o o c e n o a a o n  i s  g r e a t e r  t h a n  2 0 0  p p o L

S a f e t y  g l a s s e s  o r  s p l a s h  g o g g i a  s h o u l d  b e  w o t o  i n  a U  w o r k  a r e a s .  N e o p t c a e  g l o v e s ,  a p t o o ,  f a a  s h i e l d ,  b o o t a ,  a a d  o t h e r  

s p p r o p n a t e  p r o t e c s v e  c l o i h i i i g  m d  e q u i p a m a t  s h o u l d  b e  a v a i l a b l e  a m i  w o r n  a  B  p t e v e a i  s k i n  a n d  e y e  c o a t a o .

R e a i o v e  c o o t a m m a t e d  c l o t h i n g  i m m e d i a t e l y  m d  d o  n o t  w a r  i t  i w m i  i t  h a  b f v d  p i o p n i y  i a a a d e r e d .

E y e w a s h  s t a t i o n s  s a d  s a f e t y  s h o w e r s  t h o o i d  b e  l e m U y  s v s i l a b l e  m  ' i s e  a n d  h a o d l i s g  a r e a s .

C o n t a c t  i e n s a  p o s e  a  s p e c i a l  h a z a r d ;  s o f t  l e a a a  m a y  t f a s o r b  i t i i t a a a  a m i  a l l  l e n a a  u j U L e n B S t e  t h e m .

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS
■STORAGE .SPflREGATlQN: S t o r e  m  a  c o o l  d r y ,  w e i l - v c a a i a t e d  a r e a  a w a y  t e r n  o z i d i z m g  a g e m a ,  b e a i  s p a t i t a .  o r  o p e n  t l a m e .  

S t o r a g e  a r e a  m u a t  m e e t  O S H A  r e q n i i e m e a i s  f o r  >~i—  I B  W i t w M h f a .  l i q g ^ a .  U r n  s a f e t y  f o r  h a n d l i n g  s m a l l  i n B u n t s .  

P r o t e c t  c o o i a m e n  h o r n  p h y i i c a l  d a m ^ e .  U r n  o n l y  w i t h  a d e q n a m  v e o d l a t i o n .  A v o i d  c o o a c t  w n h  e y e s ,  i k i n .  c r  e l m h n i g .  D o  

o o t  a i h a l e  o r  i n g e s L  U r n  c a a h n a  w h e a  h a a d l i n g  d a s  m n n m m i i i  g  c a  b e  a h m t b e d  t h r o u g h  m t a c t  a k i n  i n  B x i c

i m o u m s .  - S P E C I A L  H A N D L l N C i / C T O R A G E :  G r o u n d  a n d  b o n d  m e t a l  e o n t a i n e t i  t a d  e q u i p m e m  B  p r e v e n t  i t a l i c  i p a r k a  w h e n  

m a k i n g  i i a i f a a .  D o  n o t  s m o k e  i n  u r n  o r  s t o r a g e  a r e a s .  U r n  n e M y r t r i n g  t o o i a .  F N G T N E E R T N G  C O N T R O L S :  P t e p l a c e m m i t  

m d  p e n o d i c  n x d i c a l  e x a m s  r m p h a a r i n g  t h e  l i v e r ,  l o d n e y i ,  n e r v o u s  l y s B m .  l u n g s ,  h e a r t ,  a n d  b k » d  s h o u l d  b e  p r o v i d e d .

W o t k e n  e x p o s e d  t o  c o o c e a i r i t a o B a  g r e e t e r  t h a  d i e  a e b a a  l e v e l  ( 5 0  p p m )  s i b u U I  b e  t t  l o s t  o n c e  a  y e a r .  U s e  o f

a i o o h o l  c m  i g g i i v a i e  t h e  B x i c  e f f e c a  o f  i o i u e n e .

C O M M E N T S :  E m p o e d  c o m a i n e r a  c o m a i n  p r o d u c t  r a i d n e a .  H a i B J e  a c c o r d i n g l y t

Toluene - s  destgnaicd n  *  bsztrtm!? /urstsros b v  t h e  E P A  140 C F R  1161. C O T  C l a s a i f i c a i i a n :  F l a m m a b i e  l i q u i d .  U N 1 2 9 4 .  

D a u  Souroas) Code: 1-9. 11 16. 20. 21. 14. 2 6 .  34. 81. 32 C R  __________________________________________ _________ _______________________

)uda— wiailMmaMBiUtvcrielWBWWawarwpmqaanw»aBi | Approvafe ^ Q . t ^ r aacia, ff/gb.
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Material Safety Data Sheet
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No. 318

SECTION I. MATERIAL IDENTIFICATION
. V l a t e n a l  N a m e :  X Y L E N E  ( M i x e a  i s o m e n )

D e s c r i p t i o n  ( O r i g i n / U s e s i :  U s e d  a s  a  r a w  m a i e n a i  f o r  t h e  p r o d u c t i o n  o f  b e n z o i c  a c i d ,  p h t h a l i c  a n h y d r i d e .  i s o p h t h a J i c  

a n d  t e r e p h t h a l i c  a c i d s  a n d  t h e i r  d i m e m y i  e s t e r s  i n  t h e  m a n u f a c t u r e  o f  p o l y e s t e r  f i b e n :  m  s t e n l i z i n g  c a t g u t ;  w i t h  

C a n a d i a n  b a i s a m  a s  o i i - i n u n e n i o n  m  m i c r o s c o p y ;  a n d  a s  a  c l e a n m g  a g e n t  i n  m i c r o s c o p i c  t e c h n i q u e s .

O t h e r  D e s i g n a t i o n s :  D i m c i h y i b e n z e n e ;  X y l o l ;  C , H „ ;  C A S  N o .  1 3 3 0 - 2 0 - 7  

M a n u f a c t u r e r :  C o n t a c t  y o u r  s u p p l i e r  o r  d i s t r i b u t o r .  C o n s u l t  t h e  l a t e s t  e d i t i o n  o f  t h e  C h e m t c a i w e e k  

B u y e r s  G u i d e  ( G e n i u m  r e f .  7 3 )  f o r  a  l i s t  o f  s u p p l i e r s .

C o m m e n t s :  A l t h o u g h  t h e r e  a r e  t h r e e  d i f f e r e n t  i s o m e n  o f  x y l e n e  { o r t h o ,  m e u x ,  a n d  p a r a ) ,  t h e  h e a l t h  a n d  p h y s i c a l  

h a z a r d s  o f  a l l  t h r e e  i s o m e n  a r e  v e r y  s i m i l a r .  T h i s  M S D S  i s  w n t t e n  f o r  a  x y l e n e  m i x t u r e  o f  a l l  t h r e e  i s o m e n .  

w h i c h  I S  u s u a l l y  c o m m e r c i a l  x y l e n e .

H M I S

H  2  

F  3  

R 0 
P P G *

* S e e  s e c t .  8

N F P A

R  1

I 3

SECTION 2. INGREDIENTS AND HAZARDS % EXPOSURE LIMITS
X y l e n e  ( M i x e d  I s o m e n ) ,  C A S  N o .  1 3 3 0 - 2 0 - 7 *

* t > - X y l e a e .  C A S  N o .  0 0 9 5 - 4 7 - 6  

m - X y l e n e ,  C A S  N o .  0 1 0 8 - 3 8 - 3  

p - X y l e n e ,  C A S  N o .  0 l 0 f r - t 2 - 3

" C h e c k  w i t h  y o u r  s u p p l i e r  t o  d c t e n n m e  i f  t h e r e  a r e  a d d t i i o o s .  c o n t a m m a n t s ,  o r  

i m p u n t i e s  ( s u c h  a s  b e n z c n e i  t h a t  a r e  p r e s e n t  i n  r e p o r t a o l e  q u a n u a e s  p e r  

2 9  C F R  1 9 1 0 .

I m m e d i a i e i y  d a n g e r o u s  m  l i f e  a n d  h e a l t h .

* *  S e e  N I O S H ,  R T E C S  ( N o .  Z E 2 1 0 0 0 0 0 ) ,  f o r  a d d i t i o n a l  d a t a  w i t h  r e f e r e n c e s  

t o  r e p r o d u c t i v e ,  i m t a t i v e ,  a n d  m u t a g e n i c  e f f e c t s .

I D L H  L e v e l :  i O O O  p p m

O S H A  P E L  

8 - H r T W A :  1 0 0  p p m .  4 3 5  m g / m ^  

A C G I H  T L V s ,  1 9 8 7 - 8 8  

T L V - T W A ;  1 0 0  p p m .  4 3 5  m g / n r *  

T L V - S T E L ;  1 5 0  p p m .  o 5 5  m g / m '

T o x i c i t y  D a t a ' * ’ *

H u m a n .  I n h a l a t i o n .  T C , _ ^ :  2 0 0  p p m  

M a n .  I n h a l a u o n .  L C . ^ .  1 0 0 0 0  p p m / 6  H n  

R a t .  ( O r a l .  L D j ^ ;  4 3 0 0  m g / k g

SECTION 3. PHYSICAL DATA
B o i l i n g  P o i n t :  2 7 5 * F  t o  2 9 3 * F ( 1 3 5 ’ C  l o  1 4 5 * Q *

M e l t i n g  P o i n t :  -i3*F(-25*q 
E v a p o r a t i o n  R a t e :  0 . 6  R e i a u v e  t o  B u A c  =  1 

S p e c i f i c  G r a v i t y  ( H , 0  =  I ) :  0 . 8 6

A p p e a r a n c e  a n d  O d o r :  A  c l e a r  l i q u i d ;  a r o m a t i c  h y d r o c a r b o n  o d o r .  

M a i e n a l s  w i t h  w i d e r  a n d  n a r r o w e r  b o i l i n g  r a n g e s  a r e  c o m m e r c i a l l y  a v a i l a b l e .

W a t e r  S o l u b i l i t y  ( % ) :  I n s o l u b l e  

M o l e c u l a r  W e i g h t :  1 0 6  G r a m s / M o l e  

%  V o l a t i l e  b y  V o l u m e :  C a  1 0 0  

V a p o r  P r e s s u r e :  7  t o  9  T o m  a t  6 8 * F  ( 2 0 * 0  

V a p o r  D e n s i t y  ( A i r  =  1 ) :  3 . 7

S E C T I O N  4. FTR E A N D  E X P L O S I O N  D A T A -LL>.W£K U P P E R
F l a s h  P o i n t  a n d  M e t h o d

8 1 ' F t o 9 0 ' F ( 2 7 * C t o  3 2 * 0

A u t o i g n i t i o n  T e m p e r a t u r e

8 6 7 * F  ( 4 6 4 - G

F l a m m a b i l i t v  L i n u t s  i n  A i r

%  b v  V o l u m e 1%

E x t i n g u i s h i n g  M e d i a :  U s e  f o a m ,  d r y  c h e m i c a l ,  o r  c a r b o n  d i o x i d e .  U s e  w a t e r  s p r a y s  t o  r e d u c e  t h e  r a i e  o f  b u r n i n g  a n d  l o  c o o l  c o n t a i n e r s .

U n u s u a l  F i r e  o r  E x p l o s i o n  H a z a r d s :  X y l e n e  v a p o r  i s  h e a v i e r  t h a n  a i r  a n d  m a y  t r a v e l  a  c o n s i d e r a b l e  d i s t a n c e  t o  a  l o w - l y i n g  s o u r c e  o f  

i g n i t i o n  a n d  f l a s h  b a c k .

S p e c i a l  F i r e - f i g h t i n g  P r o c e d u r e s :  W e a r  a  s e l f - c o n t a i n e d  b r e a t h i n g  a p p a r a t u s  ( S C B A )  w i t h  a  f u l l  f a c e p i e c e  o p e r a i e d  i n  t h e  p r e s s u r e -  

d e m a n d  o r  o o s i t i v e - o r e s s u r e  m o d e .

SECTION 5. REACTIVITY DATA
X y l e n e  i s  s u b i e  m  c l o s e d  c o n t a m e r s  a u r i n g  r o u t i n e  o p e r a t i o n s .  I t  d o e s  n o t  u n d e r g o  h a z a r a o u s  p o i y m e n z a t i o n .  

C h e m i c a l  I n c o m p a t i b i l i t i e s :  T T i i s  m a t e n a l  m a y  r e a c t  d a n g e r o u s l y  w i t h  s t r o n g  o x i d i z e r s .

C o n d i t i o n s  t o  . A v o i d :  A v o i d  a n y  e x p o s u r e  t o  s o u r c e s  o f  i g n i t i o n  a n d  t o  s t r o n g  o x i d i z e r s .

H a z a r d o u s  P r o d u c t s  o f  D e c o m p o s i t i o n :  C a r b o n  m o n o x i d e  ( C O )  m a y  b e  e v o l v e d  d u r i n g  x y l e n e  f i r e s .

C o o y n f n t  ( d  1 9 8 8  G c r u u m  P u d l i s A m c  C o r p c r t i i o a

A n y  e o m m r e i u  u s e  o r  r n r o a u c u o n  w i t n o v t  m e  o u o i t s a e r s  n e n n i w o n  a  o r e n e i u
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X v l c n e  : s  n o t  l i s t c a  a s  a  c a r c i n o g e n  o v  m e  i A R C .  N T P .  o r  O S H A .  

i u m m a r y  o f  R i s k s ;  U q u i d  x v i e n e  i s  a  s i c i n  i m t a n t  a n d  c a u s e s  e r y t h e m a ,  d r y n e s s ,  a n d  d e f a t t i n g ;  p r o l o n g e d  c o n t a c t  m a y  c a u s e  

b i t s u n n g .  I n h a l i n g  . \ y i e n e  c a n  d e p r e s s  m e  c e n t r a l  n e r v o u s  s y s t e m  i C N S ) ,  a n a  m g e s u n g  i i  c a n  r c s u U  m  g a s t i o m i e s u n a l  d i s t u r b a n c e :  a n d  

p o s s i b l y  n c m a t e m c s i s  I  v o t m u n g  b l o o d ) .  E f f e c u  o n  t h e  e y e s ,  k i d n e y s ,  l i v e r ,  l u n g s ,  a n a  t h e  C N S  a r e  a i s o  r e p o r t e d .  . M e d i c a l  C o n d i t i o n s  

A c j r a v a t e d  b y  L o n g - T e r m  E x p o s u r e :  P r o b l e m s  w i t h  e y e s .  s k i n ,  c e n t r a l  n e r v o u s  s y s t e m ,  k i d n e y s ,  a n d  l i v e r  m a y  b e  w o r s e n e d  b y  

e x D o s u r e  t o  x y l e n e .  T a r g e t  O r g a n s :  C . N S .  e y e s ,  g a s t r o i n t e a t i n a i  t r a c t  b l o o d ,  l i v e r ,  k i d n e y s ,  s k i n .  P r i m a r y  E n t r y :  I n h a l a u o n ,  

s i u n  c o n t a c t / a b s o r e t i o n .  A c u t e  E f f e c t s :  O i z z m e s s :  e x c i t e m e n t  d r c w s m e s s ;  m c o o r a i n a u o n :  s t a g g e r i n g  g a i t ;  i m u u o n  o f  e y e s .  n o s e ,  

a n a  t h r o a t :  c o m e a i  v a c u o l i z a u o n :  a n o r e x i a ;  n a u s e a :  v o m i t i n g ;  a b d o m i n a l  p a m ;  a n d  d e i m a u u s .  C h r o n i c  E f f e c t s :  R e v e r s i b l e  e y e  

d a m a g e ,  h e a d a c h e ,  l o s s  o f  a p p e u t e .  n e r v o u s n e s s ,  p a l e  s k i n ,  a n d  s k i n  r a s h .

F I R S T  . V I O :  E y e s .  I m m e d i a t e l y  t i u s h  e y e s ,  i n c l u d i n g  u n d e r  t h e  e y e l i d s ,  g e n t l y  b u t  t h o r o u g h l y  w i t h  p l e n t y  o f  r u n n m g  w a t e r  f o r  a t  

l e a s t  1 5  . - n i n u i e s .  S k i n .  I m m e d u i e l y  w a s h  t h e  a f f e c t e d  a r e a  w i t h  s o a p  a n d  w a t e r .  I n h a l a t i o n .  R e m o v e  t h e  e x p o s e o  p e r s o n  t o  i f e s h  

a i r  r e s t o r e  a n o / o r  s u p p o n  h i s  o r  n e r  b r e a t h i n g  a s  n e e d e d .  H a v e  a  t r a m e d  p e r s o n  a d m m i s i e r  o x y g e n .  I n g e s t i o n .  N e v e r  g i v e  a n y t h i n g  

b y  m o u t h  t o  s o m e o n e  w h o  i s  u n c o n s c i o u s  o r  c o n v u i s m g .  V o m i t i n g  m a y  o c c u r  s p o n t a n e o u s l y ,  b u t  d o  n o t  i n d u c e  i t .  I f  v o m i t i n g  s n o u l d  

o c c u r ,  k e e p  e x p o s e d  p e r s o n  s  h e a d  b e l o w  h i s  o r  h e r  h i p s  t o  p r e v e n t  a s p i r a u o o  i b r e a i h m g  t h e  l i q u i d J t y l e n e  i n t o  t h e  l u n g s ) .  S e v e r e  

h e m o r r n a g i c  p n e u m o n i t i s  w i t h  g r a v e ,  p o s s i b l y  f a t a l  p u l m o n a r y  m j u r y  c a n  o c c u r  f r o m  a s p t n n g  v e r y  s m a l l  q u a n t i t i e s  o t  x y l e n e .

G E T  M E D I C A L  H E L P  ( I . N  P L A N T ,  P A R A . V I E D I C ,  C O M M U N I T Y )  F O R  A L L  E X P O S U R E S .  S e e k  p r o m p t  

m e d i c a l  a s s i s t a n c e  f o r  f u r t h e r  t r e a t m e n t ,  o b s e r v a t i o n ,  a n d  s u p p o r t  a f t e r  f i r s t  a i d .  I f  e x p o s u r e  i s  s e v e r e ,  

h o s p i t i i i z a t i o n  f o r  a t  l e a s t  7 2  h o u r s  w i t h  c a r e f u l  m o n i t o r i n g  f o r  d e l a y e d  o n s e t  o f  p u l m o n a r y  e d e m a  i s  

r e c o m m e n d e d .

SECTION 7. SPILL. LEAK. AND DISPOSAL PROCEDURES
S p i l l / L e a k :  N o t i f y  s a x e t y  p e n o n n e l  p i o v i d e  v e n t i l a i i o n .  a n d  e l i n u n a t e  a l l  s o u r c e s  o f  i g m u o n  i m m e a i a i e l y .  C l e a n u p  p e n o n n e l  n e e d  

p t o t e c u o n  a g a i n s t  c o n t a c t  w i t h  a n d  i n h a l a t i o n  o f  x y l e n e  v a p o r  ( s e e  s e c L  8 ) .  C o n t a m  l a r g e  s p i l l s  a n d  c o l l e c t  w a s t e  o r  a b s o r b  i t  w i t h  a n  m e n  

m a t e n a l  s u c n  a s  s a n a .  e a r t h ,  o r  v e n m c u l i i e .  U s e  n o n s p a r k i n g  t o o l s  m  p l a c e  w u t e  l i q u i d  o r  a b s o r b e n t  m t o  c l o s a b l e  c o n t a m e n  f o r  d i s p o s a l  

K e e p  w a s t e  o u t  o f  s e w e r s ,  w a t e n h e d i .  a n d  w a t e r w a y s .

W a s t e  D i s p o s a l :  C j o t a c i  y o u r  s u p p u e r  o r  a  l i c e n s e d  c o n t r a c t o r  f o r  d e t a i l e d  r e c o m m e n d a u o n s .  F o U o w  F e d e r a l  s t a t e ,  a n d  l o c a l  

r e g u l a t i o n s .

O S H A  D e s i g n a t i o n s

A i r C o n u m i n a n t ( 2 9 C F R  1 9 1 0 . 1 0 0 0  S u b p a n  Z )

E P A  D e s i g n a t i o n s  ( 4 0  C F R  3 0 2 . 4 )

R C R A  H a z a r d o u s  W a s t e .  N o .  U 2 3 9

C E R C L A  H a z a r d o u s  S u b s t a n c e ,  R e p o r u b i e  Q u a n t i t y ;  1 0 0 0  l b s  ( 4 5 4  k g ) ,  p e r  t h e  C l e a n  W a t e r  A c t  ( C W A ) ,  s e c t i o n  3 1 1  ( b )  ( 9 ) ________________________

SECTION 8. SPECIAL PROTECTION INFQRMATION
G o g g l e s :  . A l w a y s  w e a r  p i u i e c u v e  e y e g l a s s e s  o r  c h e m i c a l  s a f e t y  g o g g l e s .  W h e r e  s p l a s h i n g  i s  p o s s i b l e ,  w e a r  a  f i i i l  f a c e  s h i e l d  a s  a  

s u p p l e m e n t a r y  p r o t e c u v e  m e a s u r e .  F o l l o w  O S H A  e y e -  a n d  f a c e - p r o t e c u o n  r e g u i a u o n s  ( 2 9  C F R  1 9 1 0 . 1 3 3 ) .  R e s p i r a t o r :  U s e  a  N I O S H -  

a p p r o v e d  r e s p i r a t o r  p e r  t h e  N I O S H  P o c k e t  G u i d e  t o  C h e m t c a i  H a z a r d s  f o r  t h e  m a x i m u m - u s e  c o n c e n u a u o n s  a n d / o r  t h e  e x p o s u r e  l i m i t s  

c i t e d  i n  s e c u o n  2 .  F o l l o w  O S H A  r e s p i r a t o r  r e g u i a u o n s  ( 2 9  C F R  1 9 1 0 . 1 3 4 ) .  F o r  e m e r g e n c y  o r  n o n r o u u n e  u s e  ( l e a k s  o r  c l e a n m g  r e a c t o r  

v e s s e l s  a n d  s t o r a g e  t a n k s ) ,  w e a r  a n  S C B A  w i t h  a  f u l l  f a c e p i e c e  o p e r a t e d  i n  t h e  p r e s s u r e - d e m a n d  o r  p o s i t i v e - p r e s s u r e  m o d e .  W a r n i n g :  A i r -

I p u n f y i n g  r e s p i r a t o r s  w i l l  n o t  p r o t e c t  w o r k e r s  m  o x y g e n - d e f i c i e n t  a t m o s p h e r e s .  O t h e r :  W e a r  i m p e r v i o u s  g l o v e s ,  b o o t s ,  a p r e n s .  g a u n t l e t s ,  

e t c . .  a s  r e q u i r e d  b y  t h e  s p e c i f i c s  o f  t h e  w o r k  o p e r a u o n  t o  p r e v e n t  p r o l o n g e d  o r  r e p e a t e d  s k i n  c o n t a c t  w i t h  x y l e n e .  V e n t U a t i o n :  I n s t a l l  

a n a  o p e r a t e  g e n e r a i  a n a  l o c a l  m a x i m u m ,  e x p l o s i o n - p r o o f  v e n t i l a t i o n  s y s t e m s  p o w e r f u l  e n o u g h  t o  m a i n t a m  a i r b o r n e  l e v e l s  o f  x v i e n e  

b e i o w  t h e  O S H A  P E L  s t a n a a T O  c i i e h  i n  s e c n o n  2 .  L ^ a l  e x h a u s t  v e n t i l a t i o n  i s  p r e f e r r e d  b e c a u s e  i t  p r e v e n t s  d i s p e r s i o n  o f  x y l e n e  u U )  

g e n e r a l  w o r k  a r e a s  b y  e l i i m n a u n g  i t  a t  i t s  s o u r c e .  C o n s u l t  t h e  l a t e s t  e d i u o n  o f G e n i u m  r e f e r e n c e  1 0 3  f o r  d e t a i l e d  r e c o m m e n d a u o n s .

S a f e t y  S t a t i o n s :  . M a k e  e y e w a s h  s t a u o n s .  s a i e c v / q u i c k - d r e n c h  s h o w e r s ,  a n d  w a s h m g  f a c i l i t i e s  a v a i l a b l e  i n  a r e a s  o f  u s e  a n d  h a n d l i n g .  

C o n t a m i n a t e d  E q u i p m e n t :  C o a t a c t  l e a s e s  p o s e  a  s p e c i a l  h a z a r d :  s o f t  l e n s e s  m a y  a o s o r P  i r r i t a n t s  a n d  a l l  l e n s e s  c o n c e n t r a t e  t h e m .  D o  

not w e a r  c o n t a c t  l e a s e s  i n  a n y  w o r k  a r e a .  R e m o v e  c o n t a i m n a i c d  c l o t h i n g  a n d  l a u n d e r  i t  b e f o r e  w e a n n g  i t  a g a i n ;  c l e a n  x y l e n e  f r o m  s h o e s  

a n d  e q u i p m e n t .  C o m m e n t s :  P r a c u c e  g o o d  p e r s o n a l  h y g i e n e ;  a l w a y s  w a s h  t h o r o u g h l y  a f t e r  u s m g  t h i s  m a i e n a l  K e e p  i t  o f f  o f  y o u r

I c l o t h i n g  a n d  e q u i p m e n t .  A v o i d  t r a n s f e m n g  i t  f r o m  y o u r  h a n d s  t o  y o u r  m o u t h  w h i l e  e a u n g ,  d r i n k i n g ,  o r  s m o k m g .  D o  n o t  e a i  d r m k .  o r  

s m o k e  i n  a n y  w o r k  a r e a .  D o  n o t  i n h a l e  x y l e n e  v a p o r .

■ .SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS , .

I S t o r a g e / S e g r e g a t i o n :  S t o r e  x y l e n e  m  a  c o o l  d r y ,  w e l l - v e n u l a t e d  a r e a  a w a y  f r o m  s o u r c e s  o f  i g n i t i o n  a n d  s t r o n g  o x i d i z e r s .  P r o t e c t  

c o n t a m e t s  f r o m  p h y s i c a l  d a m a g e .

I  

I  

I  

I  

I

S p e c i a l  H a n d l i n g / S t o r a g e :  M a k e  s u r e  a l l  e n g m e e r m g  s y s t e m s  ( p r o d u c t i o n ,  t r a n s p o n a u o n )  a r e  o f  m a x i m u m  e x p l o s i o n - p r o o f  d e s i g n .  

G r o u n d  a n d  b o n d  a i l  c o n t a i n e r s ,  p i p e l i n e s ,  e t c . ,  u s e d  i n  s h i p p i n g ,  t r a n s f e r r i n g ,  r e a c u n g ,  p r o d u c i n g ,  a n d  s a m p l i n g  o p e r a t i o n s .

T r a n s p o r t a t i o n  D a t a  ( 4 9  C F R  1 7 2 . 1 0 1 - 2 )

D O T  S h i p p i n g  N a m e :  X y l e n e  D O T  L a b e l :  n a m m a b l e  L a u i d  I M O  L a b e l :  P . a m m a b l e  L i q u i d

D O T  I D  N o .  U N 1 3 0 7  D O T  H a z a r d  C l a s s :  n a m m a b l e  L i q u i d  I M O  C l a s s :  3 . 2  o r  5 . 3

R e f e r e n c e s :  1 .  2 ,  1 2 .  7 3 ,  8 4 - 9 4 .  1 0 0 .  1 0 3 .

. u c g m s i u  a s  1 0  u i e  s u i t a o i l i i y  o i  i n t o m B U O o  a o e i n  t o r  p u i c n a s e r s  o u i p o i a  a m  P r C D 3 I E f l  b v  P J  I s o e .  5  S

- s c a a a n i v  o u r c n a a e r a  r e s D o o n o i l i i y .  T h e m x o r e .  a i u i o u e n  m a s o a a o i e  c a m  n a s  _^ _______________________________________________________________

l a a c a  m  u i o  c m o a r a u o o  o i  s u c n  m t o n r a n o a .  G c m u m  P u a i . s n m g  C o m .  [ n d U S t n a l  H v ^ i e n e  R e v i e w :  D J  W i i s O h .  C I H

J I ' . c n o i  n o  w a r r a a u e s .  m u e a  n o  r e o r e s e n i a u o m  a n a  a s s u m e s  n o  r e s o o n s i o i i i t v  __________________________________________________________________________________________________
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Occupational Health Guideline for 
Coal Tar Pitch Volatiles

INTRODUCTION

T h i s  g u i d e l i n e  i s  i n t e n d e d  a s  a  s o u r c e  o f  i n f o r m a t i o n  f o r  

e m p l o y e e s ,  e m p l o y e r s ,  p h y s i c i a n s ,  i n d u s t r i a l  h y g i e n i s t s .  

s n d  o t h e r  o c c u p a u o n a l  h e a l t h  p r o f e s s i o n a l s  w h o  m a y  

h a v e  a  n e e d  f o r  s u c h  i n f o r m a u o n .  I t  d o e s  n o t  a t t e m p t  t o  

p r e s e n t  a l l  d a t a :  r a t h e r ,  t t  p r e s e n t s  p e n t n e n t  i n f o r m a t i o n  

a n d  d a u  i n  s u m m a r y  f o r m .

SUBSTANCE IDENTIFICATION 

A nthracene

«  F o r m u l a :  C u H i .

•  S y n o n y m s :  N o n e

•  A p p e a r a n c e  a n d  o d o r :  P a i e  g r e e n  s o l i d  w i t h  a  f a i n t  

a r o m a t i c  o d o r .

Phenanthrene

•  F o r m u l a :

•  S y n o n y m s ;  N o n e

•  A p p e a r a n c e  a n d  o d o r :  C o l o r l e s s  s o l i d  w i t h  a  f a i n t  

a r o m a t i c  o d o r .

Pyrene

•  F o r m u l a :  C i « H  1 0

•  S y n o n y m s :  N o n e

•  A p p e a r a n c e :  B r i g h t  y e l l o w  s o l i d

Carbazole

•  F o r m u l a :  C i j H o N

•  S y n o n y m s :  N o n e

•  A p p e a r a n c e  a n d  o d o r :  C o l o r l e s s  s o l i d  w i t h  a  f a i n t  

a r o m a t i c  o d o r .

B enzo(a)pyrene

F o r m u l a :  C n H u

S y n o n y m s ;  B a P .  3 . 4 - b e n i o p y r e n e

*  A p p e a r a n c e  a n d  o d o r :  C o l o r l e s s  s o l i d  w i t h  a  f a i n t  

a r o m a t i c  o d o r .

PERMISSIBLE EXPOSURE LIMIT (PEL)

T h e  c u r r e n t  O S H A  s t a n d a r d  f o r  c o a l  t a r  p i t c h  v o l a t i l e s  

i s  0 . 2  m i l l i g r a m  o f  c o a l  t a r  p i t c h  v o l a t i l e s  p e r  c u b i c  

m e t e r  o f  a i r  ( m g / m * )  a v e r a g e d  o v e r  a n  e i g h t - h o u r  w o r k  

s h i f t .  N I O S H  h a s  r e c o m m e n d e d  t h a t  t h e  p e m u s s i b i e  

e x p o s u r e  l i m i t  f o r  c o a l  t a r  p r o d u c t s  b e  r e d u c e d  t o  0 . 1  

m g / m *  ( c y c l o h e x a n e - e x t r a c t a b l e  f r a c u o n )  a v e r a g e d  

o v e r  a  w o r k  s h i f t  o f  u p  t o  1 0  h o u r s  p e r  d a y ,  4 0  h o u r s  p e r  

w e e k ,  a n d  t h a t  c o a l  t a r  p r o d u c t s  b e  r e g u l a t e d  a s  o c c u p a ­

t i o n a l  c a r c m o g e n s .  T h e  N I O S H  C r i t e r u  D o c u m e n t  f o r  

C o a l  T a r  P r o d u c t s  a n d  N I O S H  C r i t e r i a  D o c u m e n t  f a r  

C o k e  O v e n  E m i s s i o n s  s h o u l d  b e  c o n s u l t e d  f o r  m o r e  

d e t a i l e d  i n f o r m a u o n .

HEALTH HAZARD INFORMATION

• Routes of ezpoeure
C o a l  t a r  p i t c h  v o l a t i l e s  c a n  a f l i e c t  t h e  b o d y  i f  t h e y  a r e  

i n h a l e d  o r  i f  t h e y  c o m e  i n  c o n t a c t  w i t h  t h e  e y e s  o r  s k i n .

• EfTeets of O T c r e z p o s n r e

R e p e a t e d  e x p o s u r e  t o  c o a l  t a r  p i t c h  v o l a t i l e s  h a s  b e e n  

a s s o c i a t e d  w i t h  a n  i n c r e a s e d  r i s k  o f  d e v e l o p i n g  b r o n c h i ­

t i s  a n d  c a n c e r  o f  t h e  l u n g s ,  s k i n ,  b l a d d e r ,  a n d  k i d n e y s .  

P r e g n a n t  w o m e n  m a y  b e  e s p e c i a l l y  s u s c e p t i b l e  t o  e x p o ­

s u r e  e f f e c t s  a s s o c i a t e d  w i t h  c o a l  t a r  p i t c h  v o l a t i l e s .  

R e p e a t e d  e x p o s u r e  t o  t h e s e  m a t e r i a l s  m a y  a l s o  c a u s e  

s u n l i g h t  t o  h a v e  a  m o r e  s e v e r e  e f f e c t  o n  a  p e r s o n ’ s  s k i n .  

I n  a d d i t i o n ,  t h i s  t y p e  o f  e x p o s u r e  m a y  c a u s e  a n  a l l e r g i c  

s k i n  r a s h .

• Reporting signs aod symptoms
A  p h y s i c i a n  s h o u l d  b e  c o n t a c t e d  i f  a n y o n e  d e v e l o p s  a n y  

s i g n s  o r  s y m p t o m s  a n d  s u s p e c t s  t h a t  t h e y  a r e  c a u s e d  b y  

e x p o s u r e  t o  c o a l  t a r  p i t c h  v o l a t i l e s .

• Recommended medicsJ surreiUaace
T h e  f o l l o w i n g  m e d i c a l  p r o c e d u r e s  s h o u l d  b e  m a d e  

a v a i l a b l e  t o  e a c h  e m p l o y e e  w h o  i s  e x p o s e d  t o  c o a l  t a r  

p i t c h  v o l a t i l e s  a t  p o t e n t i a l l y  h a z a r d o u s  l e v e l s :

T h e s e  r e c o m m e n a a t i o n s  r e f l e c t  g o o o  i n o u s t r i a l  h y g i e n e  a n o  m e d i c a l  s u r v e i l l a n c e  p r a c t i c e s  a n d  t h e i r  i m p l e m e n t a t i o n  w i i i  

a s s i s t  i n  a c n i e v i n g  a n  e f f e c t i v e  o c c u p a t i o n a l  h e a i t n  p r o g r a m .  H o w e v e r ,  t n e y  m a y  n o t  P e  s u f f i c i e n t  t o  a c h i e v e  c o m p l i a n c e

w i t h  a l l  r e q u i r e m e n t s  o f  O S H A  r e g u l a t i o n s .

U.S. DEPARTMENT OF HEALTH ANO HUMAN SERVICES
P u b l i c  r t e a i i n  S e r v i c e  C a n t e r s  l o r  D i s e a s e  C o n t r o l  

N a t i o n a l  m s i i i u i e  l o r  O c c u o a t i o n a i  S a f a t y  a n a  M e a i i n

U . S .  D E P A R T M E N T  O F  L A B O R

O c c u p a t i o n a l  S a f a t y  a n a  H e a i t n  A d m i n i s t r a t i o n

laetem oar
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I. tntuui meneat txamtnatton:
— A  c o m p l e t e  h i s t o r y  a n d  p h y s i c a i  e x a m i n a u o n ;  T h e  

p u r p o s e  u  t o  d e t e c t  p r e - e x i s t m g  c o n d i t i o n s  t h a t  m i g h t  

p l a c e  t h e  e x p o s e d  e m p i o y e e  a t  i n c r e a s e d  r i s k ,  a n d  t o  

e s u b l i s h  a  b a s e l i n e  f o r  f u t u r e  h e a l t h  m o n i t o r i n g .  E x a t m -

I n a t i o n  o f  t h e  o r a l  c a v i t y ,  r e s p i r a t o r y  t r a c t ,  b l a d d e r ,  a n d  

k i d n e y s  s h o u l d  b e  s t r e s s e d .  T h e  s k i n  s h o u l d  b e  e x a m ­

i n e d  f o r  e v i d e n c e  o f  c h r o m e  d i s o r d e r s ,  f o r  p r e m a i i g n a n t  

a n d  m a l i g n a n t  l e s i o n s ,  a n d  e v i d e n c e  o f  h y p e r p t g m e n t a -  

I I  t i o n  o r  p h o t o s e n s i t i v i t y .

f i  — U r i n a l y s i s :  C o a l  t a r  p i t c h  v o l a t i l e s  a r e  a s s o c i a t e d  

w i t h  a n  e x c e s s  o f  k i d n e y  a n d  b l a d d e r  c a n c e r .  A  u r i n a l y -

I s i s  s h o u l d  b e  o b t a i n e d  t o  i n c l u d e  a t  a  m i n i m u m  s p e c i f i c  

g r a v i t y ,  a l b u m i n ,  g l u c o s e ,  a n d  a  m i c r o s c o p i c  o n  c e n t r i ­

f u g e d  s e d i m e n t ,  a s  w e l l  a s  a  t e s t  f o r  r e d  b l o o d  c e l l s .

— U r i n a r y  c y t o l o g y :  C o a l  t a r  p i t c h  v o l a t i l e s  a r e  a s s o -  

H  c i a t e d  w i t h  a n  e x c e s s  o f  k i d n e y  a n d  b l a d d e r  c a n c e r .  

E m p l o y e e s  h a v i n g  S o r  m o r e  y e a r s  o f  e x p o s u r e  o r  w h o  

a r e  4 S  y e a n  o f  a g e  o r  o l d e r  s h o u i d  h a v e  a  u r i n a r y

I c y t o l o g y  e x a m i n a t i o n .

— S p u t u m  c y t o l o g y ;  C o a l  t a r  p i t c h  v o l a t i l e s  a r e  a s s o ­

c i a t e d  w i t h  a n  e x c e s s  o f  l u n g  c a n c e r .  E m p l o y e e s  h a v i n g

11 0  o r  m o r e  y e a r s  o f  e x p o s u r e  o r  w h o  a r e  4 5  y e a n  o f  a g e  

o r  o l d e r  s h o u l d  h a v e  a  s p u t u m  c y t o l o g y  e x a m i n a t i o n .

— 1 4 "  X  1 7 "  c h e s t  r o e n t g e n o g r a m :  C o a l  t a r  p i t c h  

v o l a t i l e s  a r e  a s s o c i a t e d  w i t h  a n  e x c e s s  o f  l u n g  c a n c e r .

t S u r v e i l l a n c e  o f  t h e  l u n g s  i s  i n d i c a t e d .

— F V C  a n d  F E V  ( I  s e c ) ;  C o a l  t a r  p i t c h  v o l a t i l e s  a r e  

r e p o r t e d  t o  c a u s e  a n  e x c e s s  o f  b r o n c h i t i s .  P e r i o d i c

»s u r v e i l l a n c e  i s  i n d i c a t e d .

— A  c o m p l e t e  b l o o d  c o u n t :  D u e  t o  t h e  p o s s i b i l i t y  o f  

b e n z e n e  e x p o s u r e  a s s o c u t e d  w i t h  c o a l  t a r  p i t c h  v o l a ­

t i l e s .  a  c o m p l e t e  b l o o d  c o u n t  i s  c o n s i d e r e d  n e c e s s a r y  t o  

C s e a r c h  f o r  l e u k e m i a  a n d  a p l a s t i c  a n e m i a .

| |  — S k i n  d i s e a s e :  C o a l  t a r  p i t c h  v o l a t i l e s  a r e  d e f a t t i n g  

a g e n t s  a n d  c a n  c a u s e  d e r m a t i t i s  o n  p r o l o n g e d  e x p o s u r e ,  

■ p e r s o n s  w i t h  p r e - e x i s t i n g  s k i n  d i s o r d e r s  m a y  b e  m o r e  

f t u s c e p u b l e  t o  t h e  e f f e c t s  o f  t h e s e  a g e n t s .  

m L  P e r i o d i c  M e d i c a l  E x a m i n a t i o n :  T h e  a f o r e m e n t i o n e d  

m e d i c a l  e x a m i n a t i o n s  s h o u l d  b e  r e p e a t e d  o n  a n  a n n u a l  

B a s i s ,  a n d  s e m i - a n n u a l l y  f o r  e m p l o y e e s  4 5  y e a r s  o f  a g e  

B r  o l d e r  o r  w i t h  1 0  o r  m o r e  y e a r s '  e x p o s u r e  t o  c o a l  t a r  

p i t c h  v o l a t i l e s .

S '  S u m m a r y  o f  t o x i c o l o g y

■ b o a l  t a r  p i t c h  v o l a t i l e s  ( C T P V j  a r e  p r o d u c t s  o f  t h e  

d e s t r u c t i v e  d i s t i l l a t i o n  o f  b i t u m m o u s  c o a l  a n d  c o n t a i n  

^ l y n u c l e a r  a r o m a t i c  h y d r o c a r b o n s  ( P N A ’ s ) .  T h e s e  

B y d r o c a r b o n s  s u b l i m e  r e a d i l y ,  t h e r e b y  i n c r e a s i n g  t h e  

A m o u n t s  o f  c a r c i n o g e n i c  c o m p o u n d s  i n  w o r k i n g  a r e a s .  

E p i d e m i o l o g i c  e v i d e n c e  s u g g e s t s  t h a t  w o r k e r s  i n t i m a t e -

I e x p o s e d  t o  t h e  p r o d u c t s  o f  c o m b u s t i o n  o r  d i s t i l l a t i o n  

b i t u m i n o u s  c o d  a r e  a t  i n c r e a s e d  r i s k  o f  c a n c e r  a t  

m a n y  s i t e s .  T h e s e  i n c l u d e  c a n c e r  o f  t h e  r e s p i r a t o r y

r; t .  k i d n e y ,  b l a d d e r ,  a n d  s k i n .  I n  a  s t u d y  o f  c o k e  o v e n  

r k e r s ,  t h e  l e v e l  o f  e x p o s u r e  t o  C T P V  a n d  t h e  l e n g t h  

t i m e  e x p o s e d  w e r e  r e l a t e d  t o  t h e  d e v e l o p m e n t  o f  

c a n c e r .  C o k e  o v e n  w o r k e r s  w i t h  t h e  h i g h e s t  r i s k  o f

t c e r  w e r e  t h o s e  e m p l o y e d  e x c l u s i v e l y  a t  t o p s i d e  j o b s  

5  o r  m o r e  y e a r s ,  f o r  w h o m  t h e  i n c r e a s e d  r i s k  o f

I dal Tar PKeh Voiatllaa

d y i n g  f r o m  l u n g  c a n c e r  w a s  1 0 - f o l d :  a l l  c o k e  o v e n  

w o r k e r s  h a d  a  7 - V } - f o i d  i n c r e a s e  i n  r i s k  o f  d y i n g  f r o m  

k i d n e y  c a n c e r .  A l t h o u g h  t h e  c a u s a t i v e  a g e n t  o r  a g e n t s  

o f  t h e  c a n c e r  m  c o k e  o v e n  w o r k e r s  i s  u n i d e n t i f i e d ,  i t  i s  

s u s p e c t e d  t h a t  s e v e r a l  P N A ’ s  i n  t h e  C T P V  g e n e r a t e d  

d u r i n g  t h e  c a k i n g  p r o c e s s  a r e  m v o l v e d .  C e r t a i n  i n d u s ­

t r i a l  p o p u l a t i o n s  e x p o s e d  t o  c o a l  t a r  p r o d u c t s  h a v e  a  

d e m o n s t r a t e d  r i s k  o f  s k i n  c a n c e r .  S u b s t a n c e s  c o n t a i n i n g  

P N A ' s  w h i c h  m a y  p r o d u c e  s k i n  c a n c e r  a l s o  p r o d u c e  

c o n t a c t  d e r m a t i t i s ;  e x a m p l e s  a r e  c o a l  t a r ,  p i t c h ,  a n d  

c u t t i n g  o i l s .  A l t h o u g h  a l l e r g i c  d e i m a n t i s  i s  r e a d i l y  

i n d u c e d  b y  P N A ' s  i n  g u i n e a  p i g s ,  i t  i s  o n l y  r a r e l y  

r e p o r t e d  i n  h u m a n s  f r o m  o c c u p a t i o n a l  c o n t a c t  w i t h  

P N A ' s ;  t h e s e  h a v e  r e s u l t e d  l a r g e l y  f r o m  t h e  t h e r a p e u t i c  

u s e  o f  c o a l  t a r  p r e p a r a t i o n s .  C o m p o n e n t s  o f  p i t c h  a n d  

c o a l  t a r  p r o d u c e  c u t a n e o u s  p h o t o s e n s i t i z i t i o n ;  s k i n  

e r u p t i o n s  a r e  u s u a l l y  l i m i t e d  t o  a r e a s  e x p o s e d  t o  t h e  s u n  

o r  u l t r a v i o l e t  l i g h t .  M o s t  o f  t h e  p h o t o t o x i c  s g e n a  w i l l  

i n d u c e  h y p e r m e l a n o s i s  o f  t h e  s k i n ;  i f  c h r o n i c  p h o t o d e r -  

m a t i t i s  i s  s e v e r e  a n d  p r o l o n g e d ,  l e u k o d e r m a  m a y  o c c u r .  

S o m e  o i l s  c o n t a i n i n g  P N A ’ s  h a v e  b e e n  a s s o c i a t e d  w i t h  

c h a n g e s  o f  f o l l i c u l a r  a n d  s e b a c e o u s  g l a n d s  w h i c h  c o m ­

m o n l y  t a k e  t h e  f o r m  o f  a c n e .  T h e r e  i s  e v i d e n c e  t h a t  

e x p o s u r e s  t o  e m i s s i o n s  a t  c o k e  o v e n s  a n d  g a s  r e t o r t s  

m a y  b e  a s s o c i a t e d  w i t h  a n  i n c r e a s e d  o c c u r r e n c e  o f  

c h r o m e  b r o n c h i t i s .  C o a l  t a r  p i t c h  v o l a t i l e s  m a y  b e  

a s s o c i a t e d  w i t h  b e n z e n e ,  a n  a g e n t  s u s p e c t e d  o f  c a u s i n g  

l e u k e m i a  a n d  k n o w n  t o  c a u s e  a p l a s d c  a n e m i a .

CHEMICAL ANO PHYSICAL PROPERTIES

• Physical data—Anthracene
1 .  M o l e c u l a r  w e i g h t :  1 7 8 . 2

2 .  B o i l i n g  p o i n t  ( 7 6 0  m m  H g ) :  3 4 0  C  ( 6 4 4  F )

3 .  S p e c i f i c  g r a v i t y  ( w a t e r  =  I ) ;  1 . 2 4

4 .  V a p o r  d e n s i t y  ( a i r  =  1 a t  t x i i l i n g  p o i n t  o f  a n t h r a ­

c e n e ) ;  6 . 1 5

5 .  M e l t i n g  p o i n t :  2 1 7  C  ( 4 2 3  F )

6 .  V a p o r  p r e s s u r e  a t  2 0  C  ( 6 8  F ) :  L e s s  t h a n  1  m m  H g

7 .  S o l u b i l i t y  i n  w a t e r ,  g / 1 0 0  g  w a t e r  a t  2 0  C  ( 6 8  F j :  

I n s o l u b l e

8 .  E v a p o r a t i o n  r a t e  ( b u t y l  a c e u t e  =  1 ) :  N o t  a p p l i c a ­

b l e

• Physical data—Phenanthrene
1 .  M o l e c u l a r  w e i g h t :  1 7 8 . 2

2 .  B o i l i n g  p o i n t  ( 7 6 0  m m  H g ) :  3 4 0  C  ( 6 4 4  F )

3 .  S p e c i f i c  g r a v i t y  ( w a t e r  =  I ) :  1 . 1 8

4 .  V a p o r  d e n s i t y  ( a i r  =  1  a t  b o i l i n g  p o i n t  o f  p h e n ­

a n t h r e n e ) :  6 . 1 3  «

3 .  Melting point: 100.5 C (213 r )
6 .  V a p o r  p r e s s u r e  a t  2 0  C  ( 6 8  F ) :  L e s s  t h a n  1  m m  H g

7 .  S o l u b i l i t y  i n  w a t e r ,  g / 1 0 0  g  w a t e r  a t  2 0  C  ( 6 8  F j :  

I n s o l u b l e

8 .  E v a p o r a t i o n  r a t e  ( b u t y l  a c e t a t e  =  1 ) :  N o t  a p p i i c a ­

b l e

•  P h y s i c a l  d a u — P y r e n e

1 .  M o l e c u l a r  w e i g h t :  2 0 2 . 3

2 .  B o i l i n g  p o i n t  ( 7 6 0  m m  H g ) ;  G r e a t e r  t h a n  3 6 0  C  

( g r e a t e r  t h a n  6 8 0  F )
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3 .  S p e c i f i c  g r a v i t y  ( w a t e r  =  i ) :  1 . 2 8

4 .  V a p o r  d e n s i t y  ( a t r  =  1 a t  b o i i i n s  p o i n t  o f  p y r e n e ) ;  

6 . 9

5 .  M e l t i n g  p o i n t :  1 5 0 . 4  C  f 3 0 3  F )

6 .  V a p o r  p r e s s u r e  a t  2 0  C  ( 6 8  F ) :  L e s s  t h a n  1  m m  H g

7 .  S o l u b i l i t y  m  w a t e r ,  g / 1 0 0  g  w a t e r  a t  2 0  C  ( 6 8  F :  

I n s o l u b l e

8 .  E v a p o r a t i o n  r a t e  f b u t y l  a c e t a t e  =  1 ) :  N o t  a p p l i c a ­

b l e

• Physical data—Carbazole
1 .  M o l e c u l a r  w e i g h t :  1 6 7 . 2

2 .  B o i l i n g  p o i n t  ( 7 6 0  m m  H g ) :  3 5 5  C  ( 6 7 1  F

3 .  S p e c i f i c  g r a v i t y  ( w a t e r  =  1 ) ;  G r e a t e r  t h a n  1

4 .  V a p o r  d e n s i t y  ( a i r  =  1  a t  b o i l i n g  p o i n t  o f  c a r b a ­

z o l e ) ;  5 . 8

5 .  M e l t i n g  p o i n t :  2 4 6  C  ( 4 7 5  F )

6 .  V a p o r  p r e s s u r e  a t  2 0  C  ( 6 8  F ) :  L e s s  t h a n  1  m m  H g

7 .  S o l u b i l i t y  i n  w a t e r ,  g / 1 0 0  g  w a t e r  a t  2 0  C  ( 6 8  F j :  

I n s o l u b l e

8 .  E v a p o r a t i o n  r a t e  ( b u t y l  a c e u t e  = 1 ) :  N o t  a p p l i c a ­

b l e

• Physical dau—Bcnzotalpyreae
1 .  M o l e c u l a r  w e i g h t :  2 5 2 . 3

2 .  B o i l i n g  p o i n t  ( 7 6 0  m m  H g ) :  G r e a t e r  t h a n  3 6 0  C  

( g r e a t e r  t h a n  6 8 0  F

3 .  S p e c i f i c  g r a v i t y  ( w a t e r  =  1 ) :  G r e a t e r  t h a n  1

4 .  V a p o r  d e n s i t y  ( a i r  =  1 a t  b o i l i n g  p o i n t  o f  

b e n z o ( a ) p y r c n e ) :  8 . 7

5 .  M e l t i n g  p o i n t :  1 7 9  C  ( 3 5 4  F

6 .  V a p o r  p r e s s u r e  a t  2 0  C  ( 6 8  F ) - .  L e s s  t h a n  1 m m  H g

7 .  S o l u b i l i t y  i n  w a t e r ,  g / 1 0 0  g  w a t e r  a t  2 0  C  ( 6 8  F ) :  

I n s o l u b l e

8 .  E v a p o r a t i o n  r a t e  ( b u t y l  a c e t a t e  =  1 ) :  N o t  a p p l i c a ­

b l e

•  R e a c t l T i t y

1 .  C o n d i t i o n s  c o n t r i b u t i n g  t o  i n s u b i l i t y ;  N o n e  h a z ­

a r d o u s

2 .  I n c o m p a t i b i l i t i e s :  C o n t a c t  w i t h  s t r o n g  o x i d i z e r s  

m a y  c a u s e  f i r e s  a n d  e x p l o s i o n s .

3 .  H a z a r d o u s  d e c o m p o s i t i o n  p r o d u c t s :  N o n e

4 .  S p e c i a l  p r e c a u t i o n s :  N o n e

•  F l a t m w h i H r y

1 .  F a s h  p o m t :  A n t h r a c e n e :  1 2 1  C  ( 2 5 0  F j  ( c l o s e d  

c u p ) ;  O t h e r s :  D a U  n o t  a v a i l a b l e

2 .  A u t o i g n i t i o n  t e m p e r a t u r e :  A n t h r a c e n e :  5 4 0  C  

( 1 0 0 4  F ) ;  O t h e r s :  O a U  n o t  a v a i l a b l e

3 .  F a m m a b l e  l i m i t s  i n  a i r .  %  b y  v o l u m e :  A n t h r a ­

c e n e :  L o w e r :  0 . 6 ;  O t h e r s :  D a t a  n o t  a v a i l a b l e

4 .  E z t i n g u i s h a n t :  F o a m ,  d r y  c h e m i c a l ,  a n d  c a r b o n

■d i o x i d e

•  W a r n i n g  p r o p e r t i e s

G r a n t  s t a t e s  t h a t  “ c o a l  t a r  a n d  i t s  v a r i o u s  c r u d e  f r a c -  

g j 4 i o n s  a p p e a r  p n n c i p a i l y  t o  c a u s e  r e d d e n m g  a n d  s q u a -  

B n o u s  e c z e m a  o f  t h e  l i d  m a r g i n s ,  w i t h  o n l y  s m a l l  e r o ­

s i o n s  o f  t h e  c o m e a l  e p i t h e l i u m  a n d  s u p e r f i c i a l  c h a n g e s

ti n  t h e  s t r o m a ,  w h i c h  d i s a p p e a r  m  a  m o n t h  f o l l o w i n g  

x p o s u r e .  C h r o n i c  e x p o s u r e  o f  w o r k m e n  t o  t a r  f u m e s  

n d  d u s t  h a s  b e e n  r e p o r t e d  t o  c a u s e  c o n j u n c t i v i t i s  a n d  

d i s c o l o r a t i o n  o f  t h e  c o r n e a  i n  t h e  p a l p e b r a l  f i s s u r e .

I

I
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e i t h e r  n e a r  t h e  l i m b u s  o r .  i n  e x t r e m e  c a s e s ,  a c r o s s  t h e  

w h o l e  c o r n e a .  O c c a s i o n a l l y ,  c p t t h e i i o m a  o f  t h e  lid 
m a r g i n  h a s  b e e n  a t t r i b u t e d  t o  c o n u c t  w i t h  c o a i  u r .

MONITORING AND MEASUREMENT 
PROCEDURES

•  G e n e r a l

M e a s u r e m e n t s  t o  d e t e r m i n e  e m p l o y e e  e x p o s u r e  a r e  b e s t  

t a k e n  s o  t h a t  t h e  a v e r a g e  e i g h t - h o u r  e x p o s u r e  i s  b a s e a  

o n  a  s i n g l e  e i g h t - h o u r  s a m p l e  o r  o n  t w o  f o u r - h o u r  

s a m p l e s .  S e v e r a l  s h o r t - t i m e  i n t e r v a l  s a m p l e s  ( u p  t o  3 0  

m i n u t e s )  m a y  a l s o  b e  u s e d  t o  d e t e r m i n e  t h e  a v e r a g e  

e x p o s u r e  l e v e l .  A i r  s a m p l e s  s h o u l d  b e  t a k e n  i n  t h e  

e m p l o y e e ' s  b r e a t h i n g  z o n e  ( a i r  t h a t  w o u l d  m o s t  n e a r l y  

r e p r e s e n t  t h a t  i n h a l e d  b y  t h e  e m p l o y e e ) .

•  M e t h o d

C o a l  t a r  p r o d u c t s  m a y  b e  s a m p l e d  b y  c o l l e c u o n  o n  a  

g l a s s  f i b e r  f i l t e r  w i t h  s u b s e q u e n t  u l t r a s o n i c  e x t r a c t i o n  

a n d  w e i g h i n g .  A n  a n a l y t i c a l  m e t h o d  f o r  c o a i  u r  p i t c h  

v o l a t i l e s  i s  i n  t h e  N I O S H  M a n u a l  o f  A n a l y t i c a l  M e t h o d s .  

2 n d  E d . .  V o l .  1 .  1 9 7 7 .  a v a i l a b l e  f r o m  t h e  G o v e r n m e n t  

P r i n t i n g  O f f i c e .  W a s h i n g t o n .  D . C .  2 0 4 0 2  ( G P O  No. 
0 1 7 - 0 3 3 - 0 0 2 6 7 - 3 ) .

RESPIRATORS

•  G o o d  i n d u s t r i a l  h y g i e n e  p r a c d c e s  r e c o m m e n d  t h a t  

e n g i n e e n n g  c o n t r o l s  b e  u s e d  t o  r e d u c e  e n v i r o n m e n t a i  

c o n c e n t r a t i o n s  t o  t h e  p e r m i s s i b l e  e x p o s u r e  l e v e l .  H o w ­

e v e r ,  t h e r e  a r e  s o m e  e x c e p d o n s  w h e r e  r e s p i r a t o r s  m a y  

b e  u s e d  t o  c o n t r o l  e x p o s u r e .  R e s p t r a t o n  m a y  b e  u s e d  

w h e n  e n g i n e e n n g  a n d  w o r k  p r a c d c e  c o n t r o l s  a r e  n o t  

t e c h n i c a l l y  f e a s i b l e ,  w h e n  s u c h  c o n t r o l s  a r e  i n  t h e  

p r o c e s s  o f  b e i n g  i n s t a l l e d ,  o r  w h e n  t h e y  f a i l  a n d  n e e d  t o  

b e  s u p p l e m e n t e d .  R e s p i r a t o r s  m a y  a l s o  b e  u s e d  f o r  

o p e r a t i o n s  w h i c h  r e q u i r e  e n t r y  i n t o  t a n k s  o r  c l o s e d  

v e s s e l s ,  a n d  i n  e m e r g e n c y  s i t u a t i o n s .  I f  t h e  u s e  o f  

r e s p i r a t o r s  i s  n e c e s s a r y ,  t h e  o n l y  r e s p i r a t o r s  p e r m i t t e d  

a r e  t h o s e  t h a t  h a v e  b e e n  a p p r o v e d  b y  t h e  M i n e  S a f e t y  

a n d  H e a l t h  A d m i n i s t r a t i o n  ( f o r m e r l y  M i n i n g  E n f o r c e ­

m e n t  a n d  S a f e t y  A d m i n i s t r a t i o n )  o r  b y  t h e  N a t i o n a l  

I n s t i t u t e  f o r  O c c u p a t i o n a l  S a f e t y  a n d  H e a l t h .

•  I n  a d d i t i o n  t o  r e s p i r a t o r  s e i e c d o n .  a  c o m p l e t e  r e s p i r a ­

t o r y  p r o t e c t i o n  p r o g r a m  s h o u l d  b e  i n s t i t u t e d  w h i c h  

i n c l u d e s  r e g u l a r  t r a i n i n g ,  m a i n t e n a n c e ,  i n s p e c t i o n ,  

c l e a n i n g ,  a n d  e v a i u a u o n .

PERSONAL PROTECTIVE EQUIPMENT

•  E m p l o y e e s  s h o u i d  b e  p r o v i d e d  w i t h  a n d  r e q u i r e d  t o  

u s e  i m p e r v i o u s  c l o t h i n g ,  g l o v e s ,  f a c e  s h i e l d s  ( e i g h t - i n c h  

m i n i m u m ) ,  a n d  o t h e r  a p p r o p n a t e  p r o t e c t i v e  c l o t h i n g  

n e c e s s a r y  t o  p r e v e n t  s k i n  c o n t a c t  w i t h  c o n d e n s e d  c o a l  

t a r  p i t c h  v o l a t i l e s .  w h e r e  s k i n  c o n u c t  m a y  o c c u r .

•  I f  e m p l o y e e s ’ c l o t h i n g  m a y  h a v e  b e c o m e  c o n t a m m a t -  

e d  w i t h  c o a l  u r  p i t c h  v o l a t i l e s .  e m p l o y e e s  s h o u l d  

c h a n g e  i n t o  u n c o n t a m i n a t e d  c l o t h i n g  b e f o r e  l e a v i n g  t h e  

w o r k  p r e m i s e s .

•  C l o t h m g  c o n t a m i n a t e d  w i t h  c o a l  u r  p i t c h  v o l a t i l e s
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should b e  placed m c l o s e d  c o n i a i n c r s  f o r  s t o r a g e  u n t i l  it 
c a n  b e  d i s c a r d e d  or u n u i  p r o v i s i o n  i s  m a d e  f o r  t h e  

r e m o v a l  o f  c o a l  u r  p i t c h  v o l a u l t t  f r o m  t h e  c l o t h i n g .  If 
I he clothinc i s  to be l a u n d e r e d  o r  o t h e r w i s e  c l e a n e d  t o  

r e m o v e  t h e  c o a J  t a r  p i t c h  v o l t i i J e s .  t h e  p e r s o n  p e r f o r m ­

i n g  t h e  o p e r a t i o n  s h o u l d  b e  m f o n n e d  o f  c o a l  t a r  p i t c h  

v o i a i i l e s  s  h a z a r d o u s  p r o p e n i e s .

•  E m p l o y e e s  s h o u l d  b e  p r o v i d e d  w i t h  a n d  r e q u i r e d  t o  

u s e  s p l a s h - p r o o f  s a f e t y  g o g g l e s  w h e r e  c o n d e n s e d  c o a l  

t a r  p i t c h  v o l a t i i e s  m a y  c o n t a c t  t h e  e y e s .

SANITATION

•  W o r k e r s  s u b j e c t  t o  s k i n  c o n t a c t  w i t h  c o a l  t a r  p i t c h  

v o l a t i i e s  s h o u i d  w a s h  w i t h  s o a p  o r  m i l d  d e t e r g e n t  a n d  

w a t e r  a n y  a r e a s  o f  t h e  b o d y  w h i c h  m a y  h a v e  c o n u c t e d  

c o a l  t a r  p i t c h  v o l a t i i e s  a t  t h e  e n d  o f  e a c h  w o r k  d a y .

•  E m p l o y e e s  w h o  h a n d l e  c o a l  t a r  p i t c h  v o l a t i i e s  s h o u l d  

w a s h  t h e t r  h a n d s  t h o r o u g h l y  w i t h  s o a p  o r  m i l d  d e t e r ­

g e n t  a n d  w a t e r  b e f o r e  e a t i n g ,  s m o k i n g ,  o r  u s i n g  t o i l e t

f U w  l l U C S .
•*

•  A r e a s  i n  w h i c h  e x p o s u r e  t o  c o a l  t a r  p i t c h  v o l a t i i e s  

m a y  o c c u r  s h o u l d  b e  i d e n t i f i e d  b y  s i g n s  o r  o t h e r  

a p p r o p n a i e  m e a n s ,  a n d  a c c e s s  t o  t h e s e  a r e a s  s h o u l d  b e  

l i m i t e d  t o  a u t h o r i z e d  p e r s o n s .

COMMON OPERATIONS AND CONTROLS

T h e  f o i l o w i n g  l i s t  i n c i u d e s  s o m e  c o m m o n  o p e r a t i o n s  i n  

w h i c h  e x p o s u r e  t o  c o a l  u r  p i t c h  v o l a t i i e s  m a y  o c c u r  

a n d  c o n t r o l  m e t h o d s  w h i c h  m a y  b e  e f f e c t i v e  i n  e a c h

c a s e :

Operation

Liberation from 
extraction and 
packaging from coal tar 
fraction of coking

Use as a binding agent 
In manufacture of coal 
briquettes used for fuel: 
use as a dielectric in the 
manufacture of battery 
electrodes, electric-arc 

||furnace electrodes, and 
"electrodes for alumina 

reduction

U s e  in manufacture of 
"oofing felts and papers

ana roofing

I

I

I

Controls

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

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

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

Use for protective 
coatings for pipes for 
underground conduits 
and drainage; use as a 
coating on c o n c r e t e  a s  

waterproofing and 
corrosion-resistant 
material; use in road 
paving and sealing
Use in manufacture and 
repair of refractory 
brick; use in production 
of foundry cores; use in 
manufacture of carbon 
ceramic items

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

Controls

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

Coal Tar Pitch Voiatilaa

EMERGENCY FIRST AID PROCEDURES

I n  t h e  e v e n t  o f  a n  e m e r g e n c y ,  i n s t i t u t e  first a i d  p r o c e ­

d u r e s  a n d  s e n d  f o r  f i r s t  a i d  o r  m e d i c a l  a s s i s t a n c e .

• EyeExpoaure
I f  c o n d e n s e d  c o a l  t a r  p i t c h  v o l a t i i e s  g e t  i n t o  t h e  e y e s ,  

w a s h  e y e s  i m m e d i a t e l y  w i t h  l a r g e  a m o u n t s  o f  w a t e r ,  

l i f t i n g  t h e  l o w e r  a n d  u p p e r  l i d s  o c c a s i o n a l l y .  I f  i r r i u t i o n  

i s  p r e s e n t  a f t e r  w a s h i n g ,  g e t  m e d i c a l  a t t e n t i o n .  C o n t a c t  

l e n s e s  s h o u l d  n o t  b e  w o r n  w h e n  w o r k i n g  w i t h  t h e s e  

c h e m i c a l s .

• Skin Exposnre
I f  c o n d e n s e d  c o a l  U r  p i t c h  v o l a t i i e s  g e t  o n  t h e  s k i n ,  

w a s h  t h e  c o n t a m i n a t e d  s k i n  u s i n g  s o a p  o r  m i i d  d e t e r ­

g e n t  a n d  w a t e r .  B e  s u r e  t o  w a s h  t h e  h a n d s  b e f o r e  e a t i n g  

o r  s m o k i n g  a n d  t o  w a s h  t h o r o u g h l y  a t  t h e  c l o s e  o f  

w o r k .

•  B r e a t h i n g

I f  a  p e r s o n  b r e a t h e s  i n  l a r g e  a m o u n t s  o f  c o a l  t a r  p i t c h  

v o l a t i i e s .  m o v e  t h e  e x p o s e d  p e r s o n  t o  f r e s h  a i r  a t  o n c e .  

I f  b r e a t h i n g  h a s  s t o p p e d ,  p e r f o r m  a r t i f i c i a l  r e s p i r a t i o n .  

K e e p  t h e  a f T e c t e d  p e r s o n  w a r m  a n d  a t  r e s t .  G e t  m e d i c a l  

a t t e n t i o n  a s  s o o n  a s  p o s s i b l e .

• Rescue
M o v e  t h e  a f T e c t e d  p e r s o n  f r o m  t h e  h a z a r d o u s  e x p o s u r e .  

I f  t h e  e x p o s e d  p e r s o n  h a s  b e e n  o v e r c o m e ,  n o t i f y  s o m e ­

o n e  e l s e  a n d  p u t  i n t o  e f f e c t  t h e  e s t a b l i s h e d  e m e r g e n c y  

r e s c u e  p r o c e d u r e s .  O o  n o t  b e c a m e  a  c a s u a l t y .  U n d e r ­

s t a n d  t h e  f a c i l i t y ' s  e m e r g e n c y  r e s c u e  p r o c e d u r e s  a n d  

k n o w  t h e  l o c a t i o n s  o f  r e s c u e  e q u i p m e n t  b e f o r e  t h e  n e e d  

a r i s e s .

SPILL AND DISPOSAL PROCEDURES

•  P e r s o n s  n o t  w e a r i n g  p r o t e c t i v e  e q u i p m e n t  a n d  c l o t h ­

i n g  s h o u i d  b e  r e s t r i c t e d  f r o m  a r e a s  o f  r e l e a s e s  u n t i l  

c l e a n u p  h a s  b e e n  c o m p l e t e d .

•  I f  c o a l  t a r  p i t c h  v o l a t i i e s  a r e  r e l e a s e d  i n  h a z a r d o u s  

c o n c e n t r a t i o n s ,  t h e  f o l l o w i n g  s t e p s  s h o u i d  b e  t a k e n :

1 .  V e n t i l a t e  a r e a  o f  s p i l l .

Saptamttur ifT t



2 .  C o l l e c t  r e l e a s e d  m a t e n a i  i n  t h e  m o s t  c o n v e n i e n t  a n d  

s a f e  m a n n e r  f o r  r e c l a m a t i o n  o r  f o r  d i s p o s a l  i n  s e a l e d  

c o n t a i n e r s  i n  a  s e c u r e d  s a n i t a r y  l a n d f i l l .

•  W a s t e  d i s p o s a l  m e t h o d :

C o a l  t a r  p i t c h  v o l a t i l e s  m a y  b e  d i s p o s e d  o f  i n  s e a l e d  

c o n t a i n e r s  i n  a  s e c u r e d  s a n i t a r y  l a n d f i l l .
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R E S P I R A T O R Y  P R O T E C T I O N  F O R  C O A L  T A R  P I T C H  V O L A T I L E S

Condition M i n i m u m  Respiratory Protection* 
R e q u i r e d  A b o v e  0.2 mg/m*

Particulate ano Vapor 
Concentration

2 mg/m* or less A chemical cartndge respirator with an organic vapor cartndge(s) and with a 
fume or hign-effidency filter.

Any supptied-air respirator.

Any self-contained breathing apparatus.

10 mg/m* or less A chemical cartndge respirator with a full facepiece and an organic vapor 
cartndge(s) and with a fume or high*effidency filter.

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

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

Any self-contained breathing apparatus with a lull facepiece.

200 mg/m* or less A Type C supplied-air respirator operated in pressure-demand or othar poaitivo 
pressure or conttnuous-flow mode.

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

400 mg/m* or less A Type C supplied-air respirator with a full facepiece operated in prpaaure* 
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 Self-contained breathing apparatus with a full facepiece operated in pressure-
entry and escape from 
unknown concentrations

demand or other positive pressure mode.

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

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

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

Any escape self-contained breathing apparatus.

’Only NIOSH-approved or MSHA-approved equipment should be used.
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Occupational Health Guideline for 
Naphtha (Coai Tar)

INTRODUCTION

T h i s  g u i d e l i n e  i s  i n t e n d e d  a s  a  s o u r c e  o f  i n f o r m a t i o n  f o r  

e m p i o y e e s .  e m p l o y e r s ,  p h y s i c i a n s ,  i n d u s t r i a l  h y g i e n i s u .  

a n d  o t h e r  o c c u p a t i o n a l  h e a l t h  p r o f e s s i o n a l s  w h o  m a y  

h a v e  a  n e e d  f o r  s u c h  i n f o r m a t i o n .  I t  d o e s  n o t  a t t e m p t  t o  

p r e s e n t  a l l  d a t a ;  r a t h e r ,  i t  p r e s e n t s  p e n i n e n t  i n f o r m a t i o n  

a n d  d a u  i n  s u m m a r y  f o r m .

SUBSTANCE IDENTIFICATION

•  F o r m u l a ;  C , H »  —  C » H , »  ( a p p r o x i m a t e i y )

•  S y n o n y m s :  N a p h t h a .  4 9  d e g r e e s  B e - c o a l  t a r  t y p e ;  

c r u d e  s o l v e n t  c o a l  t a r  n a p h t h a :  h i g h - s o l v e n t  c o a l  u r  

n a p h t h a

•  A p p e a r a n c e  a n d  o d o r :  R e d d i s h - b r o w n ,  m o b i l e  l i q u i d  

w i t h  a n  a r o m a t i c  o d o r .

PERMISSIBLE EXPOSURE LIMIT (PEL)

T h e  c u r r e n t  O S H A  s t a n d a r d  f o r  c o a l  t a r  n a p h t h a  i s  1 0 0  

p a n s  o f  c o a l  t a r  n a p h t h a  p e r  m i l l i o n  p a n s  o f  a i r  ( p p m )  

a v e r a g e d  o v e r  a n  e i g h t - h o u r  w o r k  s h i f t .  T h i s  m a y  a l s o  

b e  e x p r e s s e d  a s  4 0 0  m i l l i g r a m s  o f  c o a l  t a r  n a p h t h a  p e r  

c u b i c  m e t e r  o f  a i r  ( m g / m * ) .

HEALTH HAZARD INFORMATION
•  R o u t e s  o f  e x p o s u r e

C : o a l  u r  n a p h t h a  c a n  a f f e c t  t h e  b o d y  i f  i t  i s  i n h a l e d ,  

c o m e s  m  c o n u c t  w i t h  t h e  e y e s  o r  s k i n ,  o r  i s  s w a l l o w e d .

• Effecu of overexposure
/ .  S h o r t - t e r m  E x p o s u r e :  O v e r e x p o s u r e  t o  c o a l  t a r  n a p h ­

t h a  c a n  c a u s e  i i g h t h e a d e d n e s s .  d r o w s i n e s s ,  a n d  u n c o n -  

s a o u s n e s s .  I t  a l s o  m a y  c a u s e  m i l d  i r n u t i o n  o f  t h e  e y e s ,  

n o s e ,  a n d  s k i n .

2 .  L o n g - t e r m  E x p o s u r e ;  P r o l o n g e d  o v e r e x p o s u r e  t o  c o a l  

t a r  n a p h t h a  m a y  c a u s e  i r r i u t i o n  o f  t h e  s k i n .

J .  R e p o r t i n g  S i g n s  a n d  S y m p t o m v  A  p h y s i c i a n  s h o u l d  b e  

c o n u c t e d  i f  a n y o n e  d e v e l o p s  a n y  s i g n s  o r  s y m p t o m s  

a n d  s u s p e c t s  t h a t  t h e y  a r e  c a u s e d  b y  e x p o s u r e  t o  c o a i  

t a r  n a p h t h a .

R m idcd medical anrrctilaaec
T h e  f o l l o w i n g  m e d i c a l  p r o c e d u r e s  s h o u l d  b e  m a d e  

a v a i l a b l e  t o  e a c h  e m p l o y e e  w h o  i s  e x p o s e d  t o  c o a l  u r  

n a p h t h a  a t  p o t e n t i a l l y  h a z a r d o u s  l e v e l s :

/ .  I n i t i a l  M e d i c a l  S e r e e n t n g :  E m p l o y e e s  s h o u l d  b e  

s c r e e n e d  f o r  h i s t o r y  o f  c e r u i n  m e d i c a l  c o n d i t i o n s  

( l i s t e d  b e l o w )  w h i c h  m i g h t  p l a c e  t h e  e m p l o y e e  a i  

i n c r e a s e d  r i s k  f r o m  c o a i  t a r  n a p h t h a  e z p o s u r e .

— S k i n  d i s e a s e :  C o a i  t a r  n a p h t h a  i s  a  d e f a t o n g  a g e n t  

a n d  c a n  c a u s e  d e m u d t i s  o n  p r o l o n g e d  e x p o s u r e .  P e r ­

s o n s  w i t h  p r e - e x i s t i n g  s k i n  d i s o r d e r s  m a y  b e  m o r e  

s u s c e p u b i e  t o  t h e  e i f e c u  o f  t h i s  a g e n t .

— L i v e r  d i s e a s e :  A l t h o u g h  c o a l  t a r  n a p h t h a  i s  n o t  

k n o w n  a s  a  l i v e r  t o x m  i n  h u m a n s ,  t h e  i m p o n a a c e  o f  t h i s  

o r g a n  i n  t h e  b i o t n n s f o r m a u o n  a n d  d e t o x i f i c a t s o n  o f  

f o r e i g n  s u b s t a n c e s  s h o u l d  b e  c o n s i d e r e d  b e f o r e  e x p o s ­

i n g  p e r s o n s  w i t h  i m p a i r e d  l i v e r  f u n c u o n .

— K i d n e y  d i s e a s e :  A l t h o u g h  c o a l  t a r  n a p h t h a  i s  n o t  

k n o w n  a s  a  k i d n e y  t o x i n  i n  h u m a n s ,  t h e  i m p o n a a c e  o f  

t h i s  o r g a n  i n  t h e  e i i m t a a d o a  o f  t o x i c  s u b s t i a e e s  j u s t i f i e s  

s p e c i a l  c o n s i d e r a u o n  i n  t h o s e  w i t h  i m p a i r e d  r e n a l  f u n c ­

t i o n .

— C h r o m e  r e s p i r a t o r y  d i s e a s e :  I n  p e r s o n s  w i t h  i m ­

p a i r e d  p u l m o n a r y  f u n c t i o n ,  e s p e c i a l l y  t h o s e  w i t h  o b -  

s t m c t i v e  a i r w a y  d i s e a s e s ,  t h e  b r e a t h i n g  o f  c o a i  t a r  

n a p h t h a  m i g h t  c a u s e  e x a c e r b a t i o n  o f  s y m p t o m s  d u e  t o  

i t t  i r r i t a n t  p r o p e r t i e s .

2 .  P e r i o d i c  M e d i c a l  E x a m i n a t i o t K  A n y  e m p l o y e e  d e v e l ­

o p i n g  t h e  a b o v e - l i s t e d  c o n d i t i o n s  s h o u i d  b e  r e f e r r e d  f o r  

f u r t h e r  m e d i c a l  e x a m i n a t i o n .

•  S u m m a r y  o f  t o z i c o i o g j r

C o a i  t a r  n a p h t h a  v a p o r  i s  n a r c o t i c .  R a t s  s u r v i v e d  

c o n t i n u o u s  e x p o s u r e  a t  3 2 0 0  p p m  f o r  t w o  m o n t h s :  a t  

1 8 0 0  p p m  s o m e  a n i m a l s  s h o w e d  d a m a g e  t o  t h e  l i v e r  a n d  

k i d n e y s ;  a b o v e  1 0 0 0  p p m  t h e r e  w a s  e v i d e n c e  o f  n a r c o t ­

i c  a c t i o n .  R a t s  e x p o s e d  a t  5 6 7  p p m  a n d  3 1 2  p p m  f o r  1 8  

t o  2 0  h o u r s  a  d a y  f o r  7  d a y s  h a d  s o m e  r e d u c t i o n  i n  

b l o o d  l e u k o c y t e s ,  p o s s i b l y  t h e  r e s u l t  o f  t h e  p r e s e n c e  o f  

b e n z e n e .  T h e r e  a r e  f e w  i f  a n y  w e l l  d o c u m e n t e d  r e p o r t s  

o f  i n d u s t n a l  i n j u r y  r e s u l t i n g  f r o m  t h e  i n h a l a t i o n  o f

t n d u s t n a i  h y g i e n e  a n d  m e d i c a l  s u r v e i l l a n c e  p r a c t i c e s  a n d  t h e i r  i m p l e m e n t a t i o n  w i l l  

g  e c t i v e  o c c u p a t i o n a l  h e a l t h  p r o g r a m .  H o w e v e r ,  t h e y  m a y  n o t  b e  s u h i c i e n t  t o  a c h i e v e  c o m p t i a n c e  

w i t h  a l l  r e q u i r e m e n t s  o t  O S H A  r e g u l a t i o n s .

U.S. O E P A U T M E N T  OF H E A L T H  A N D  H U M A N  SERVICES 
P u t i l c  H e a i m  S e r v i c e  C a n t e r *  t o r  O i s e a t e  C o n t r o l  

N a t i o n a l  i n s t i t u t e  l o r  O c c u p a t i o n a l  S a l e i y  a n d  H a a i t n

U . S .  D E P A R T M E N T  O F  L A B O R  

O c e u p a n o n a i  S a l e i y  a n d  H e a i t n  A o m i n w r a n o n

S e e t e m e e r  i 9 7 S



e x p o s u r e  t o  n i g n  c o n c e n t r a t i o n s  

m i g h t  b e  e x p e c t e d  t o  c a u s e  i i g h t h e a o e d n e s s .  d r o w s i ­

n e s s .  a n d  p o s s t o l y  i r n t a t i o n  o t  t h e  e y e s .  n o s e ,  a n d  t h r o a t .  

R e p e a t e d  o r  p r o l o n g e d  c o n t a c t  w u h  t h e  l i q u i d  m a y  

r e s u l t  i n  d r y i n g  a n d  c r a c k i n g  s k i n  d u e  t o  d e f a t t i n g  

a c u o n .  C o a l  t a r  ( n a p h t h a )  i s  a  n o n - u n i f o r m  m i x t u r e  o f  

a r o m a t i c  h y d r o c a r o o n s  a n d  m a y  c o n t a i n  b e n z e n e .

CHEMICAL AND PHYSICAL PROPERTIES

• Physicaldau
1 .  M o l e c u l a r  w e i g h t :  I  l O f a p p r o x i m a t e l y )

2 .  B o i l i n g  p o i n t  ( 7 6 0  m m  H g ) :  1 1 0  t o  1 9 0  C  ( 2 3 0  t o  

3 7 4  F )

3 .  S p e a i i c  g r a v i t y  ( w a t e r  = s  i ) : 0 . 9 7

4 .  V a p o r  d e n s i t y  ( a i r  =  I  a t  b o i l i n g  p o i n t  o f  c o a l  t a r  

n a p h t h a ) :  3  ( a p p r o x i m a t e l y )

3 .  M e l t i n g  p o i n t :  O a u  n o t  a v a i l a b l e

6 .  V a p o r  p r e s s u r e  a t  2 0  C  ( 6 8  F ) :  L e s s  t h a n  S  m m  H g

7 .  S o l u b i l i t y  i n  w a t e r ,  g / 1 0 0  g  w a t e r  a t  2 0  C  ( 6 8  F ) ;  

I n s o l u b l e

8 .  E v a p o r a t i o n  r a t e  ( b u t y l  a c e u i e  =  I ) :  G r e a t e r  t h a n

I
•  R e a c n r i r y

1 .  C o n d i t i o n s  c o n t n b u t i n g  t o  i n s t a b i l i t y :  H e a t

2 .  I n c o m p a t i b i l i t i e s :  ( C o n t a c t  w i t h  s t r o n g  o x i d i z i n g  

a g e n t s  m a y  c a u s e  f i r e s  a n d  e x p l o s i o n s .

3 .  H x z a r d o u s  d e c o m p o s i t i o n  p r o d u c t s :  T o x i c  g a s e s  

a n d  v a p o r s  ( s u c h  a s  c a r b o n  m o n o x i d e )  m a y  b e  r e l e a s e d  

i n  s  A r e  i n v o l v i n g  c o a l  t a r  n a p h t h a .

4 .  S p e c i a l  p r e c a u u o n s :  C o a l  t a r  n a p h t h a  w i l l  a t t a c k  

s o m e  f o r m s  o f  p l a s t i c s ,  r u b b e r ,  a n d  c o a t i n g s .

• Flaflunahllity
1 .  F l a s h  p o i n t :  3 8  t o  4 3  C  ( 1 0 0  t o  1 0 9  F )  ( c l o s e d  c u p )

2 .  A u t o i g m t i o n  t e m p e r a t u r e :  4 8 2  t o  5 1 0  C  ( 9 ( X 3  t o  9 5 0

F)
3 .  F l a m m a b l e  l i m i t s  i n  a i r .  %  b y  v o l u m e :  D a u  n o t  

a v a i l a b l e

4 ,  E x t i n g u i s h a n t :  D r y  c h e m i c a l ,  f o a m ,  c a r b o n  d i o x ­

i d e

• Warning properties
1 .  O d o r  T h r e s h o l d :  S i n c e  t h e  o d o r  t h r e s h o l d s  o f  t h e  

m a m  c o n s t i t u e n t s  o f  c o a l  t a r  n a p h t h a  a r e  b e l o w  t h e i r  

p e r m i s s i b l e  e x p o s u r e  l i m i t s ,  t h e  o d o r  t h r e s h o l d  o f  c o a l

■ t a r  n a p h t h a  i s  a s s u m e d  t o  b e  b e l o w  t h e  p e r m i s s i b l e  

■ e x p o s u r e  l i m i t .

2 .  E y e  I r r i t a t i o n  L e v e l :  A c c o r d i n g  t o  G r a n t .  G a f a f e r

t t a t e s  t h a t  t h e  n a p h t h a s  c a u s e  c o n j u n c t i v a l  i r n t a t i o n .  

" w o  o f  t h e  m a m  c o n s t i t u e n t s  o f  c o a l  t a r  n a p h t h a ,  

x y l e n e  a n d  t o l u e n e ,  c a u s e  n o t i c e a b l e  e y e  i r r i t a t i o n  a t

Ko n c e n t r a t i o n s  o f  2 C X 3  a n d  3 ( X )  p p m .  r e s p e c t i v e l y .

3 .  E v a l u a t i o n  o f  W a r n i n g  P r o p e n i e s :  S i n c e  t h e  o d o r  

i n r e s h o i d  o f  t h e  m a i n  c o n s t i t u e n t s  o f  c o a l  t a r  n a p h t h a  

^ r e  w e l l  b e l o w  t h e i r  p e r m t s s i b l e  e x p o s u r e  l i m i t s ,  c o a l  t a r  

■ a p h t h a  i s  c r e a t e d  a s  a  m a t e n a i  w i t h  a d e q u a t e  w a r n i n g  

p r o p e n i e s .

t

I

Napmna ( C o a l  Tar)

MONITORING ANO MEASUREMENT 
PROCEDURES
*  G e n e r a l

M e a s u r e m e n t s  t o  d e t e r m i n e  e m p l o y e e  e x p o s u r e  a r e  b e s t  

t a k e n  s o  t h a t  t h e  a v e r a g e  e i g h t - h o u r  e x p o s u r e  i s  b a s e o  

o n  a  s i n g l e  e i g h t - h o u r  s a m p l e  o r  o n  t w o  f o u r - h o u r  

s a m p l e s .  S e v e r a l  s h o n - t i m e  i n t e r v a l  s a m p l e s  ( u p  t o  3 0  

m i n u t e s )  m a y  a l s o  b e  u s e d  t o  d e t e r m i n e  t h e  a v e r a g e  

e x p o s u r e  l e v e l .  A i r  s a m p l e s  s h o u l d  b e  t a k e n  m  t h e  

e m p l o y e e ' s  b r e a t h m g  z o n e  ( a i r  t h a t  w o u i d  m o s t  n e a r i y  

r e p r e s e n t  t h a t  i n h a l e d  b y  t h e  e m p i o y e e i .

*  M e t h o d

S a m p l i n g  a n d  a n a l y s e s  m a y  b e  p e r f o r m e d  b y  c o l l e c t i o n  

o f  c o a l  t a r  n a p h t h a  v a p o r s  u s i n g  a n  a d s o r p t i o n  t u b e  

w i t h  s u b s e q u e n t  d e s o r p t i o n  w i t h  c a r b o n  d i s u l f i d e  a n d  

g a s  c h r o m a t o g r a p h i c  a n a l y s i s .  A l s o ,  d e t e c t o r  t u b e s  c e r ­

t i f i e d  b y  . N T O S H  u n d e r  4 2  C F R  P a n  8 4  o r  o t h e r  d i r e c t -  

r e a d i n g  d e v i c e s  c a l i b r a t e d  t o  m e a s u r e  c o a l  t a r  n a p h t h a  

m a y  b e  u s e d .  A n  a n a l y t i c a l  m e t h o d  f o r  c o a l  t a r  n a p h t h a  

i s  i n  t h e  N I O S H  M a n u a l  o f  A n a l y t i c a l  M e t h o d s .  2 n d  E d . .  

V o l .  J .  1 9 7 7 .  a v a i l a b l e  f r o m  t h e  G o v e r n m e n t  P r i n t i n g  

O f f i c e .  W a s h i n g t o n .  D . C .  2 0 4 0 2  ( G P O  N o .  0 1 7 - 0 3 3 -  

0 0 2 6 1 - i )

0 2 6 ) .

RESPIRATORS

*  G o o d  i n d u s t n a i  h y g i e n e  p r a c t i c e s  r e c o m m e n d  t h a t  

e a g i n e e r m g  c o n t r o l s  b e  u s e d  t o  r e d u c e  e n v i r o m n m t a i  

c o n c e n t r a t i o n s  t o  t h e  p e r m i s s i b l e  e x p o s u r e  l e v e l .  H o w ­

e v e r ,  t h e r e  a r e  s o m e  e x c e p t i o n s  w h e r e  r e s p i r a t o r s  m a y  

b e  u s e d  t o  c o n t r o l  e x p o s u r e .  R e s p i r a t o r s  m a y  b e  u s e d  

w h e n  e n g i n e e n n g  a n d  w o r k  p r a c t i c e  c o n t r o l s  a r e  n o t  

t e c h n i c a l l y  f e a s i b l e ,  w h e n  s u c h  c o n t r o l s  a r e  i n  t h e  

p r o c e s s  o f  b e i n g  i n s t a l l e d ,  o r  w h e n  t h e y  f a i l  a n d  n e e d  t o  

b e  s u p p l e m e n t e d .  R e s p i r a t o r s  m a y  a l s o  b e  u s e d  f o r  

o p e r a t i o n s  w h i c h  r e q u i r e  e n t r y  i n t o  t a n k s  o r  c l o s e d  

v e s s e l s ,  a n d  i n  e m e r g e n c y  s i t u a t i o n s .  I f  t h e  u s e  o f  

r e s p i r a t o r s  i s  n e c e s s a r y ,  t h e  o n l y  r e s p i r a t o r s  p e n m t t e d  

a r e  t h o s e  t h a t  h a v e  b e e n  a p p r o v e d  b y  t h e  M i n e  S a f e t y  

a n d  H e a l t h  A d m i n i s t r a t i o n  ( f o r m e r l y  M i n i n g  E n f o r c e ­

m e n t  a n d  S a f e t y  A d m i n i s t r a t i o n )  o r  b y  t h e  N a t i o n a l  

I n s t i t u t e  f o r  O c c u p a t i o n a l  S a f e t y  a n d  H e a l t h .

*  I n  a d d i t i o n  t o  r e s p i r a t o r  s e l e c t i o n ,  a  c o m p l e t e  r e s p i r a ­

t o r y  p r o t e c t i o n  p r o g r a m  s h o u l d  b e  i n s t i t u t e d  w h i c h  

i n c l u d e s  r e g u l a r  t r a m i n g ,  m a i n t e n a n c e ,  t n s p e c u o n .  

c l e a n i n g ,  a n d  e v a l u a t i o n .

PERSONAL PROTECTIVE EQUIPMENT

*  E m p l o y e e s  s h o u l d  b e  p r o v i d e d  w i t h  a n d  r e q u i r e d  t o  

u s e  i m p e r v i o u s  c l o t h i n g ,  g l o v e s ,  f a c e  s h i e l d s  ( e i g h t - i n c h  

m i n i m u m ) ,  a n d  o t h e r  a p p r o p r i a t e  p r o t e c u v e  c l o t h i n g  

n e c e s s a r y  t o  p r e v e n t  r e p e a t e d  o r  p r o l o n g e d  s k i n  c o n t a c t  

w i t h  l i q u i d  c o a l  t a r  n a p h t h a .

*  C l o t h i n g  w e t  w i t h  l i q u i d  c o a l  t a r  n a p h t h a  s h o u l d  b e  

p l a c e d  i n  c l o s e d  c o n t a i n e r s  f o r  s t o r a g e  u n t i l  i t  c a n  b e  

d i s c a r d e d  o r  u n t i l  p r o v i s i o n  i s  m a d e  f o r  t h e  r e m o v a l  o f
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c o a i  t a r  n a p f t t h a  f r o m  t h e  c l o t h i n g ,  i f  t h e  c i o t h i n g  i s  t o  

b e  l a u n d e r e d  o r  o t h e r w i s e  c i e a n e a  t o  r e m o v e  t h e  c o a l  

t a r  n a p h t h a ,  t h e  p e r s o n  p e r f o r m i n g  t h e  o p e r a t i o n  s h o u l d  

b e  i n f o r m c a  o f  c o a i  t a r  n a p n t h a ' s  h a z a r a o u s  p r o p e r t i e s .

•  N o n - i m p e r v i o u s  c i o t h i n g  w h i c h  b e c o m e s  w e t  w i t h  

l i q u i d  c o a i  ( a r  n a p h t h a  s h o u l d  b e  r e m o v e d  p r o m p t l y  

a n d  n o t  r e w o m  u n t i l  t h e  c o a i  t a r  n a p h t h a  i s  r e m o v e d  

f r o m  t h e  c i o t h i n g .

•  E m p l o y e e s  s h o u l d  b e  p r o v i d e d  w i t h  a n d  r e q u i r e d  t o  

u s e  s p l a s h - p r o o f  s a f e t y  g o g g l e s  w h e r e  l i q u i d  c o a i  t a r  

n a p h t h a  m a y  c o n t a c t  t h e  e y e s .

SANITATION

•  S k i n  t h a t  b e c o m e s  w e t  w i t h  l i q u i d  c o a i  c a r  n a p h t h a  

s h o u i d  b e  p r o m p t i y  w a s h e d  o r  s h o w e r e d  w i t h  s o a p  o r  

m i i d  d e t e r g e n t  a n d  w a t e r  t o  r e m o v e  a n y  c o a i  t a r  

n a p h t h a .

COMMON OPERATIONS AND CONTROLS

T h e  f o i l o w i n g  l i s t  i n c i u d e s  s o m e  c o m m o n  o p e r a t i o n s  m  

w h i c h  e x p o s u r e  t o  c o a i  t a r  n a p h t h a  m a y  o c c u r  a n d  

c o n t r o l  m e t h o d s  w h i c h  m a y  b e  e f f e c t i v e  i n  e a c h  c a s e :

Operation

Use in preparation of 
coal-tar paints

Use in preparation of 
coumarone and indene

Use as a solvent in 
ruOber industry in 
manufacture of water­
-proof ciotn. shoe 
jadhesives. ana rubber 
tires

i

r

Ise as a solvent, 
liluent, or thinner in 

paint, varnish, and 
icquer industnes

Use in formulations of

•itroceilulose and 
thylceiluiose

I

1

I

I

Controls

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 
ventilation: local 
exhaust ventilation; 
personal protective 
equipment

General dilution 
ventilation: local 
exhaust ventilation; 
personat protective 
equipment

Controls

1978

Use as a solvent tor 
polymenzeo styrot. 
short-oil phenolic 
varnishes, urea, resins, 
melamine. and other 
synthetic resins; use as 
a solvent tor pesticides 
as D O T  and 
G a m m e x a n e

EMERGENCY FIRST AID PROCEDURES

I n  t h e  e v e n t  o f  a n  e m e r g e n c y ,  i n s t i t u t e  f i r s t  a i d  p r o c e ­

d u r e s  a n d  s e n d  f o r  f i r s t  a i d  o r  m e d i c a l  a s s u u n c e .

•  E y e  E x p o s u r e

I f  c o a l  t a r  n a p h t h a  g e t s  i n t o  t h e  e y e s ,  w a s h  e y e s  

i m m e d i a t e l y  w i t h  l a r g e  a m o u n t s  o f  w a t e r ,  l i f t i n g  t h e  

l o w e r  a n d  u p p e r  l i d s  o c c a s i o n a l l y .  I f  i r n u t i o n  p e r s i s t s  

a f t e r  w a s h i n g ,  g e t  m e d i c a l  a t t e n t i o n .  C o n t a c t  l e n s e s  

s h o u i d  n o t  b e  w o r n  w h e n  w o r k i n g  w i t h  t h i s  c h e m i c a l .

• Skin Exposnre
I f  c o a i  t a r  n a p h t h a  g e t s  o n  t h e  s k i n ,  p r o m p t l y  w a s h  t h e  

c o n t a m i n a t e d  s k i n  u s i n g  s o a p  o r  m i l d  d e t e r g e n t .  I f  c o a i  

t a r  n a p h t h a  s o a k s  t h r o u g h  t h e  c l o t h i n g ,  r e m o v e  t h e  

c l o t h i n g  i m m e d i a t e l y  a n d  w a s h  t h e  s k i n  u s i n g  s o a p  o r  

m i l d  d e t e r g e n t .  I f  i m t a t i o n  p e r s i s t s  a f t e r  w a s h i n g ,  g e t  

m e d i c a l  a t t e n t i o n .

•  B r e a t h i n g

If  a  p e r s o n  b r e a t h e s  i n  l a r g e  a m o u n t s  o f  c o a i  u r  

n a p h t h a ,  m o v e  t h e  e x p o s e d  p e r s o n  t o  f r e s h  a i r  a t  o n c e .  

If  b r e a t h i n g  h a s  s t o p p e d ,  p e r f o r m  a m f i c i a l  r e s p i r a t i o n .  

K e e p  t h e  a f f e c t e d  p e r s o n  w a r m  a n d  a t  r e s t .  G e t  m e d i c a l  

a t t e n t i o n  a s  s o o n  a s  p o s s i b l e .

• Swailowing
If  c o a l  t a r  n a p h t h a  h a s  b e e n  s w a l l o w e d ,  d o  n o t  i n d u c e  

v o m i t i n g .  G e t  m e d i c a l  a t t e n t i o n  t m m e d i a t e i y .

•  R e a c u e

M o v e  t h e  a f f e c t e d  p e r s o n  f r o m  t h e  h a z a r d o u s  e x p o s u r e .  

I f  t h e  e x p o s e d  p e r s o n  h a s  b e e n  o v e r c o m e ,  n o t i f y  s o m e ­

o n e  e l s e  a n d  p u t  i n t o  e f f e c t  t h e  e s u b l i s h e d  e m e r g e n c >  

r e s c u e  p r o c e d u r e s .  O o  n o t  b e c o m e  a  c a s u a l t y .  U n d e r ­

s t a n d  t h e  f a c i l i t y ’ s  e m e r g e n c y  r e s c u e  p r o c e d u r e s  a n d  

k n o w  t h e  l o c a t i o n s  o f  r e s c u e  e q u i p m e n t  b e f o r e  t h e  n e e d  

a r i s e s .

SPILU  LEAK, AND DISPOSAL  
PROCEDURES

■  P e r s o n s  n o t  w e a r i n g  p r o t e c t i v e  e q u i p m e n t  a n d  c l o t h ­

i n g  s h o u i d  b e  r e s t r i c t e d  f r o m  a r e a s  o f  s p i l l s  o r  l e a k s  u n t i i  

c l e a n u p  h a s  b e e n  c o m p l e t e d .

•  I f  c o a l  t a r  n a p h t h a  i s  s p i l l e d  o r  l e a k e d ,  t h e  f o l l o w i n g  

s t e p s  s h o u l d  b e  t a k e n :

1 .  R e m o v e  a i l  i g n i t i o n  s o u r c e s .

2 .  V e n t i l a t e  a r e a  o f  s p i l l  o r  l e a k .

3 .  F o r  s m a l l  q u a n t i t i e s ,  a b s o r b  o n  p a p e r  t o w e l s .  E v a p o ­

r a t e  i n  a  s a f e  p l a c e  ( s u c h  a s  a  f u m e  h o o d ) .  A l l o w  

s u f f i c i e n t  t i m e  f o r  e v a p o r a n n g  v a p o r s  t o  c o m p l e t e l y

Operation

Naphtha (Coal Tar) 3



C l e a r  m e  n o o d  d u c t w o r k .  B u m  t h e  p a p e r  m  a  s u i u b l e  

l o c a t i o n  a w a y  r r o m  c o m b u s u o l e  m a t e n a l s .  L a r g e  q u a n ­

t i t i e s  c a n  b e  c o l l e c t e d  a n o  a t o n u z e a  i n  a  s u i u b l e  c o m ­

b u s t i o n  c h a m b e r .  C o a l  u r  n a p h t h a  s h o u l d  n o t  b e  a l ­

l o w e d  t o  e n t e r  a  c o n f i n e d  s p a c e ,  s u c h  a s  a  s e w e r ,  

b e c a u s e  o f  t h e  p o s s i b t l t t y  o f  a n  e x p l o s i o n .

•  W a s t e  d i s p o s a l  m e t h o d s :

C o a l  t a r  n a p h t h a  m a y  b e  d i s p o s e d  o f :

1 . B y  a b s o r b i n g  i t  i n  v e r m t c u l u e .  d r y  s a n d ,  e a r t h  o r  a  

s i m i l a r  m a t e r i a l  a n d  d i s p o s i n g  i n  a  s e c u r e d  s a n i t a r y  

l a n d f i l l .

2 .  B y  a t o m i z i n g  i n  a  s u i u b l e  c o m b u s t i o n  c h a m b e r .
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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 chemtcai canndge respirator with a full facepiece ano an organic vaoor 
cartndge(s).

5000 ppm or less A gas mask with a chin-styte or a front- or back-mounted organic vapor canister. 

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

Any self-contained breatnmg apparatus with a full facepiece.

10,000 ppm or less A Type C supptied-air respirator with a full facepiece operated in pressure- 
demano or other positive pressure mode or with a full facepiece. helmet, or hooo 
operated in conttnuous-flow mode.

Greater tnan 10.000 ppm or Self-contained breathing apparatus with a full facepiece operated in pressure-
entry ano escaoe from 
unknown concentrations

demano or other positive pressure mode.

A combination respirator which includes a Type C supplied-air respirator with a 
full facepiece operated in pressure-demand or other positive pressure or continu­
ous-flow mode 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.

•Only NIOSH-approved or MSHA-approved equipment snould be used.
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No. 351

SECTION 1. MATERIAL IDENTIFICATION 27
M a t e r i a l  N a m e :  S T Y R E N E  M O N O M E R

D e s c r i p t i o n  ( O r i g i n / U s e s ) :  U s e d  w i d e l y  i n  m a k i n g  p o l y s t y r e n e  p l a s t i c s ,  p r o t e c t i v e  c o a t i n g s ,  s t y r e n a t e d  p o l y e s t e n ,  

c o p o l y m e r  r e s i n s ,  a n d  a s  a  c h e m i c a l  i n t e x n e d i a t e .  S t y n m e - t a u t a d i e n e  r u b b e r  ( S B R )  i s  t h e  m o s t  e x t e n s i v e l y  u s e d  t y p e  

o f  s y n t h e t i c  r u b b e r .

O O i e r  D c s i g n a t i o i i s :  P h e n y l  E t h y l e n e ;  V m y l  B e n z e n e ;  C i m u m e n e ;  E t h y l e n y l b e n z e n e ;

S t y r o l ; C ^ , C H - C H , ;  C A S  N o .  0 1 0 0 4 2 - 5  ^  |

I D 'T
M a n u f a c t u r e r :  C o n t a c t  y o u r  s u p p l i e r  o r  d i s t r i b u t o r .  C o n s u l t  t h e  l a t e s t  e d i t i o n  o f  t h e  C h e m i c a i w e e k  p a r *

I B u y e r s  G u i d e  ( G e n i u m  r e f .  7 3 )  f o r  a  l i s t  o f  s u p p l i e r s .  g

N F P A

R  1  

I  3  

S  2  

K  0

EXPOSURE U M n S
S t y r e n e ,  C A S  N o .  0 1 0 0 4 2 - 5 CalOO

* T h i s  m a t e r i a l  c a n  b e  a b s o r b e d  t h r o u g h  i n t a c t  s k i n ,  w h i c h  c o n t r i b u t e s  t o  

o v e r a l l  e x p o s u r e .

‘ • S e e  N I O S H ,  R T E C S  ( W L 3 6 7 5 0 0 0 ) ,  f o r  a d d i t i o n a l  d a t a  w i t h  r e f e r e n c e s  t o  

r e p r o d u c t i v e ,  m u t a g e n i c ,  t u m o r i g e n i c .  a n d  i r r i t a t i v e  e f f e c t s .

O S H A  P E L S  

8 - H r  T W A :  5 0  p p m ,  2 1 5  m g / m '

1 5 - M i n S T E L :  1 0 0  p p m ,  4 2 5  m g / m *

A C G I H  T L V s  ( S k i n * ) ,  1 9 8 8 4 9

T L V - T W A :  5 0  p p m ,  2 1 5  m g h n *

T L V - C T E L :  1 0 0  p p m ,  4 2 5  m g / m *

T o x i c i t y  D a t a * *

H u m a n ,  I n h a l a t i o n ,  L C ^ :  1 0 0 0 0  p p m  ( 3 0  M i n s )  

H u m a n ,  I n h a l a t i o n ,  T C ^ :  6 0 0  p p m

SECTION 3z PHYSIGAUi DATA
M o l e c u l a r  W e i g h t :  1 0 4  G r a m s / M o l e  

S o l u b l U t y  I n  W a t e r  ( % ) :  S U g h t  

S p e c i f i c  G r a v i t y  ( H , 0  =  1 ) :  0 . 9 0 5 9  a t  6 8 ' F  ( 2 0 ' C )  

%  V o l a t i l e  b y  V o l u m e :  C a  1 0 0

B o i l i n g  P o i n t :  2 9 3 ‘ F ( 1 4 5 ' Q  

I M e l d n g  P o i n t ;  - 2 3 . 0 8 ' F  ( - 3 0 . 6 * Q  

V a p o r  D e n s i t y  ( A i r  =  1 ) :  3 . 6

V a p o r  P r e s s u r e :  4 . 3  T o i r x  a t  5 9 T  ( 1 5 ‘ Q  a n d  1 0  T o i r s  a t  8 7 . 4 4 ’ F  ( 3 0 . 8 ' Q  

E v a p o r a t i o n  R a t e  ( n - B u t y l a c e t a t e  =  1 ) :  0  J

A p p e a r a n c e  a n d  O d o n  A  c o l o i l e a s - t o - y e l l o w ,  o i l y  l i q u i d ;  s w e e t ,  p l e a s a n t  a r o m a t i c  o d o r  a t  l o w  c o n c e n t r a t i o n s  a n d  u n p l e a s a n t  o d o r  a t  h i g h  

c o n c e n t r a t i o n s .  T h e  o d o r  r e c o g n i t i o n  t h r e s h o l d  ( 1 0 0 %  o f  t e s t  p a n c L  u n f a t i g u e d )  i s  0 . 1 5  p p m  i n  a i r .  _________________________________________

SECTION 4. FIRE AND EXPLOSION DATA__________________________
F l a s h  P o i n t  a n d  M e t h o d - 8 8 T  ( 3 1 * 0  C C  |  A u t o i g n i t i o n  T e m p e r a t n r e ;  9 1 4 T  ( 4 9 0 * 0  I  L E L :  l . l % v 7 T ______________________________________

E b r t l n g u I d l i n g  M e d i a :  U s e  f o a m ,  d r y  c h e m i c a l ,  o r  c a r b o n  d i o x i d e .  U s e  w a t e r  s p r a y  t o  c o o l  f i r e - e x p o s e d  c o n t a i n e r s ,  t o  d i s p e r s e  t h e  s t y r e n e  

v a p o r ,  a n d  t o  p r o t e c t  p e r s o n n e l  w h o  a r e  a t t e m p t i n g  t o  s t o p  a  s t y r e n e  l e a k .  I n  t h e  c a s e  o f  l a r g e  f i r e s  t h e  f i r e - f i g h t i n g  s h o u l d  b e  d o n e  f r o m  a  

d i s t a n c e  o r  t r o m  a  r e m o t e ,  e x p l o s i o n - p r o o f  p o s i t i o n .  U n u s u a l  F i r e  o r  E x p l o s i o n  H a z a r d s  S t y r e n e  v a p o r  i s  h e a v i e r  t h a n  a i r  a n d  m a y  t r a v e l  

a  c o n s i d e r a b l e  d i s t a n c e  t o  a  l o w - l y i n g  s o u r c e  o f  i g n i t i o n  a n d  f l a s h  b a c k  t o  i t s  o r i g i n .  V i o l e n t  p o l y m e r i z a t i o n  i n s i d e  h e a t e d  c o n t a i n e n  o f  

s t y r e n e  c a n  o c c u r  a t  e l e v a t e d  t e m p e r a t u r e s ;  e x p l o s i v e  r u p t u r i n g  o f  t h e s e  c o n t a i n e r s  i s  p o s s i b l e .  S q / r e n e  v a p o r  i s  u n i n h i b i t e d  a n d  c a n  f o r m  

p o l y m e r s  t h a t  w i l l  b l o c k  t h e  v e n t s  o r  f l a m e  a i r e s t e r s  o f  s t o r a g e  t a n i m .  S p e c i a l  F l r e - f l ^ t i n g  P r o c e d u r e s :  W e a r  a  s e l f - c o n t a i n e d  b r e a t h i n g  

a p p a i a m s  ( S C B  A )  w i t h  a  f a l l  f a c e p i e c e  o p e r a t e d  i n  t h e  p r e s s u r e - d e m a n d  o r  p o s i t i v e - p r e s s u r e  m o d e .

SECTION 5> REACTIVITY DATA
S t a b i l i t y / P o l y m e r i z a t i o n :  S t y r e n e  i s  s t a b l e  i n  c l o s e d  c o n t a i n e n  r f n T i n g  r o u t i n e  o p e r a t i o n s .  H a z a r d o u s  p o l y m e r i z a t i o n  c a n  o c c u r  i f  t h e  

i n h i b i t o r  f a i l s  o r  i f  t h e  s t y r e n e  m o n o m e r  i s  e x p o s e d  t o  e x c e s s i v e  h e a t ,  l i g h t ,  o r  c a t a l y t i c  m a t e r i a l s  s u c h  a s  p e r o x i d e s  a n d  s t r o n g  a d d s .  

C h e m i c a l  I n c o m p a t i b i l i t i e s  S t y r e n e  r e a c t s  d a n g e r o u s l y  w i t h  o x i d i z i n g  m a t e r i a U  s u c h  a s  c h l o r o s u l f o n i c  a c i d ,  o l e u m ,  a n d  s u l f u r i c  a c i d .  

A d d i t i o n a l l y ,  i t  c a n  s e l f - p o l y m e r i z e  i f  t h e  i n h i b i t o r  b e c o m e s  d e p l e t e d ,  i s  r e m o v e d ,  o r  i s  o t h e r w i s e  r e n d e r e d  i n e f f e c t i v e .  C o n d i t i o n s  t o  

A v o i d :  A v o i d  a n y  e x p o s u r e  t o  s o u r c e s  o f  i g n i t i o n  a n d  t o  i n c o m p a t i b l e  c h e m i c a l s ,  e s p e c i a l l y  c a t a l y t i c  m a t e r i a l s  t h a t  c a n  i n i t i a t e  o r  p r o m o t e  

h a z a r d o u s  p o l y m e r i z a t i o n .  H a z a r d o u s  P r o d u c t s  o f  D e c o m p o s i t i o n :  T o x i c  g a s e s  s u c h  a s  c a r b o n  m o n o x i d e  a r e  f o r m e d  b y  t h e  t h e n n a l -  

o x i d a t i v e  d e c o m p o s i t i o n  o f  s t y r e n e  d u r i n g  f i r e s .  ____________________________________

U E L ;  6 . 1 %  v / v

SECTION 6. HEALTH HAZARD INFORMATION
C a r c i n o g e n i c i t y :  S t y r e n e  i s  n o t  l i s t e d  a s  a  c a r c i n o g e n  b y  t h e  N T P ,  l A R C ,  o r  O S H A .  S o m e  s o i d i e s  i n d i c a t e  t h a t  s t y r e n e  m a y  b e  m u t a g e n i c  

a n d  t e r a t o g e n i c .  S u m m a r y  o f  R i s k s :  W o r k e r s  e x p o s e d  t o  s t y r e n e  v a p o r  a t  2 0 0  t o  7 0 0  p p m  e x p e r i e n c e d  d r o w s i n e s s ,  n a u s e a ,  h e a d a c h e ,  

f a t i g u e ,  d i z z i n e s s ,  a n d  p o s s i b l y  a  m e t a l l i c  t a s t e  i n  t h e i r  m o u t h s .  E x p o s u r e s  a b o v e  8 0 0  p p m  a r e  i m m e d i a t e l y  i r r i t a t i n g  t o  t h e  e y e s ,  n o s e ,  a n d  

t h e  r e s p i r a t o r y  s y s t e m .  R e p e a t e d  o r  p r o l o n g e d  « l f m  c o n t a c t  w i t h  l i q u i d  s t y r e n e  c a n  c a u s e  d e f a t t i n g ,  d e r m a t i t i s ,  a h d  i r r i t a t i o n .  E x c e s s i v e  

e x p o s u r e  t h r o u g h  i n h a l a t i o n  c a n  c a u s e  n a r c o t i c  e f f e c t s  a n d  e v e n  d e a t h .  A  d e a t h  h a s  b e e n  r e p o r t e d  f r o m  a  3 0 - m i n u t e  e x p o s u r e  a t  1 0 0 0 0  p p m .  

" S t y r e n e  s i c k n e s s "  h a s  b e e n  d e s c r i b e d  w i t h  s y m p t o m s  o f  n a u w a ,  v o m i t i n g ,  a n d  a n  i n t o x i c a t e d  s e n s a t i o n .  M e d i c a l  C o n d i t i o n s  A g g r a v a t e d  

b y  L o n g - T e r m  E x p o s u r e :  N o n e  r e p o r t e d .  T a r g e t  O r g a n s :  S k i n ,  e y e s ,  r e s p i r a t o r y  s y s t e m ,  a n d  t h e  c e n t r a l  n e r v o u s  s y t e m  ( C N S ) .  P r i m a r y  

E n t r y :  I n h a l a t i o n ,  s l d n  c o n t a c t  a n d  a b s o r p t i o n .  A c u t e  E f f e c t s :  - S k i n  a n d  e y e  i n i t a t i o n ;  d e p r e s s i o n  o f  t h e  C N S  s y m p t o m i z e d  b y  d r o w s i n e s s .

C o p r m b i  e  t  M S  b r  O e a t m  m i a U n g  C o i p i n i i a a  

A n y  c o B a a B t a i  O K  o r  t q s o d a c U n a  i r i t t n a l  d a  p D f e l W i a ' i  (
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SECTION 6. HEALTH HAZARD INFORMATION, cont.
u a s t e a d y  g a i t ,  w e a k n e s s ,  a n d  l o s s  o f  c o o i d i n a t i o n .  C h r o n i c  E f T e c t s :  N o n e  r c p o n e d .  F I R S T  A I D :  E y e s ,  i m m e d i a t e l y  f l u s h  e y e s ,  i n c l u d i n g  

u n d e r  t h e  e y e l i d s ,  g e n t l y  b u t  t h o r o u g h l y  w i t h  f l o o d i n g  a m o u n t s  o f  r u n m n g  w a t e r  f o r  a t  l e a s t  1 5  m i n u t e s .  S k i n .  R i n s e  t h e  a f f e c t e d  a r e a  

w i t h  f l o o d i n g  a m o u n t s  o f  w a t e r  a n d  t h e n  w a i h  i t  w i t h  s o a p  a n d  w a t e r .  I f  l a r g e  a r e a s  a r e  i n v o l v e d ,  c o n t i n u e  t o  c a r e f u l l y  m o n i t o r  t h e  

e x p o s e d  p e r s o n  f o r  s i g n s  o f  d e v e l o p i n g  d e p r e s s i o n  o f  t h e  C N S ,  b e c a u s e  l i q u i d  s t y r e n e  c a n  p e n e t r a t e  i n t a c t  s k i n  r a p i d l y  b y  a b s o r p t i o n .  

I n h a l a t i o n .  R e m o v e  t h e  e x p o s e d  p e r s o n  t o  f r e s h  a i r ;  r e s t o r e  a n d / o r  s u p p o r t  h i s  o r  h e r  b r e a t h i n g  a s  n e e d e d .  H a v e  q u a l i f i e d  m e d i c a l  p e r s o n n e l  

a d m i n i s t e r  o x y g e n  a s  r e q u i t e d .  I n g e s t i o n .  U n l i k e l y .  S h o u l d  t h i s  t y p e  o f  e x p o s u r e  o c c u r ,  s l o w l y  g i v e  t h e  e x p o s e d  p e r s o n  4  t o  8  g l a s s e s  o f  

m i l k  o r  w a t e r  t o  d i l u t e  t h e  m a t e r i a l ,  b u t  d o  n o t  i n d u c e  v o m i t i n g .  N e v e r  g i v e  a n y t h i n g  b y  m o u t h  t o  s o m e o n e  w h o  i s  u n c o n s c i o u s  o r  c o n v u l s ­

i n g .  G e t  m e d i c a l  h e l p  ( I n  p l a n t ,  p a r a m e d i c ,  c o m m u n i t y )  f o r  a l l  e x p o s u r e s .  S e e k  p r o m p t  m e d i c a l  a s s i s t a n c e  f o r  f u r t h e r  t r e a t m e i u ,  o b s e r v a ­

t i o n ,  a n d  s u p p o n  a f t e r  f i r s t  a i d .  N o t e  t o  P h y s i c i a n :  T r e a t  C N S  e f f e c t s  s y m p t o m a t i c a l l y .  S t y r e n e  i s  e x c r e t e d  a s  h i p p u h c  a c i d ;  u r i n e  l e v e l s  o f  

t h i s  m e t a b o l i t e  c a n  b e  u s e f u l  i n  d e t e r m i n i n g  t h e  l e v e l  o f  e x p o s u r e  t o  t h e  s t y r e n e .

SECTION 7. SPILU LEAK. AND DISPOSAL PROrF.DIJRES
S p U l / L e a k :  N o t i f y  s a f e t y  p e r s o n n e l ,  e v a c u a t e  u n n e c e s s a r y  p e r s o n n e l ,  e l i m i n a t e  a l l  s o u r c e s  o f  i g n i t i o n  i m m e d i a t e l y ,  a n d  p r o v i d e  a d e q u a t e  

v e n t i l a t i o n .  C l e a n u p  p e r s o n n e l  n e e d  p r o t e c t i o n  a g a i n s t  « i n t i  o r  e y e  c o n t a c t  w i t h  t h i s  l i q u i d  a s  w e l l  a s  i n h a l a t i o n  o f  i t s  v a p o r  ( s e e  s e c t  8 ) .  

C o n t a i n  l a r g e  s p i l l s  a n d  c o l l e c t  w a s t e  o r  a b s o r b  i t  w i t h  a n  i n e i t  m a t e r i a l  s u c h  a s  s a n d ,  e a r t h ,  o r  v e r m i c u l i t e .  U s e  n o n s p a r l d n g  c o o l s  t o  

p l a c e  w a s t e  l i q u i d  o r  a b s o r b e n t  i n t o  c l o s a b l e  c o n t a i n e r s  f o r  d i s p o s a l .  K e e p  w a s t e  o u t  o f  s e w e r s ,  w a t e r s h e d s ,  a n d  w a t e r w a y s .  W a s t e  

D i s p o s a l :  D i s p o s e  o f  c o n t a m i n a l e d  s t y r e n e  p r o m p t l y ;  d o  n o t  s t o r e  c o n t a m i n a t e d  l i q u i d  s t y r e n e  f o r  a n y  l e n g t h  o f  t i m e .  R e c l a m a t i o n  o f  s p i l l e d  

l i q u i d  s t y r e n e  i s  n o t  r e c o m m e n d e d ;  i t s  r e a c t i v i t y  a n d  t h e  p o s s i b i l i t y  o f  c o n t a m i n a n t - i n d u c e d  p o l y m e i i z a t i o n  m a k e  r e c l a m a t i o n  u n a t t r a c t i v e .  

C o n t a c t  y o u r  s u p p l i e r  o r  a  l i c e n s e d  c o n t r a c t o r  f o r  d e t a i l e d  r e c o m m e n d a t i o n s .  F o l l o w  F e d e i a l ,  s t a t e ,  a n d  l o c a l  r e g u l a t i o n s ,  

i t i o n sO S H A  D e s I

L i s t e d  a s  a n  A i r  C o n t a m i n a n t  ( 2 9  C F R  I 9 1 0 . 1 0 ( X )  S u b p a n  Z ) .

C E R C L A ^ a z a r d o t u  S u b s t a n c e ,  R e p o r t a b l e  Q u a n t i t y ;  K X X )  l b s  ( 4 5 4  k g ) ,  p e r  t h e  C l e a n  W a t e r  A c t  ( C W A ) ,  §  3 1 1  ( b )  ( 4 ) .

SECTION 8. SPECUL PROTECTION TNFORMATTON
G o g g l e s :  A l w a y s  w e a r  p r o t e c t i v e  e y e g l a s s e s  o r  c h e m i c a l  s a f e t y  g o g g l e s .  W h e r e  s p l a s h i n g  i s  p o s s i b l e ,  w e a r  a  f u l l  f a c e  s h i e l d .  F o U o w  

O S H A  e y e -  a n d  f a c e - p r o t e c t i o n  r e g u l a t i o n s  ( 2 9  C F R  1 9 1 0 . 1 3 3 ) .  R e s p i r a t o n  U s e  a  N I O S H - a p p r o v e d  r e s p i r a t o r  p e r  G e n i u m  r e f e r e n c e  8 8  

f o r  t h e  m a x i m u m - u s e  c o n c e n t r a t i o n s  a n d / o r  t h e  e x p o s u r e  l i m i n  c i t e d  i n  s e c t i o n  2 .  F o l l o w  O S H A  r e s p i r a t o r  r e g u l a t i o n s  ( 2 9  C F R  1 9 1 0 . 1 3 4 ) .  

F o r  e m e r g e n c y  o r  n o n r o u t i n e  o p e r a t i o n s  ( s p i l l s  o r  c l e a n i n g  r e a c t o r  v e s s e l s  a n d  s t o r a g e  t a n k s ) ,  w e a r  a n  S C B A .  W a r n i n g :  A i r - p u r i f y i n g  

r e s p i r a t o r s  w i l l  n o t  p r o t e c t  w o i k e n  i n  o x y g e n - d e f i c i e n t  a t m o s p h e r e s .  O t h e r  W e a r  i m p e r v i o u s  g l o v e s ,  b o o t s ,  a p r o n s ,  a n d  g a u n t l e t s ,  e t c . ,  t o  

p r e v e n t  p r o l o n g e d  o r  r e p e a t e d  s k i n  c o n t a a  w i t h  t h i s  m a t e r i a l .  V e n t i l a t i o n :  I n s t a l l  a n d  o p e r a t e  g e n e r a l  a n d  l o c a l  m a x i m u m ,  e x p l o s i o n - p r o o f  

v e n t i l a t i o n  s y s t e m s  p o w e r f u l  e n o u g h  t o  m a i n t a i n  a i r b o r n e  l e v e l s  o f  t h i s  m a t e r i a l  b e l o w  t h e  O S H A  P E L  s t a n d a r d  c i t e d  i n  s e c t i o n  2 .  L o c a l  

e x h a u s t  v e n t i l a t i o n  i s  p r e f e r r e d  b e c a u s e  i t  p r e v e n t s  d i s p e r s i o n  o f  t h e  c o n t a m i n a n t  i n t o  t h e  g e n e r a l  w o r k  a r e a  b y  e l i m i n a t i n g  i t  a t  i t s  s o u r c e .  

C o n s u l t  t h e  l a t e s t  e d i t i o n  o f  G e n i u m  r e f e r e n c e  1 0 3  f o r  d e t a i l e d  r e c o m m e n d a t i o n s .  S a f e t y  S t a t i o r u :  M a k e  e m e r g e n c y  e y e w a s h  s t a t i o n s ,  

s a f e t y / q u i c k - d r e n c h  s h o w e r s ,  a n d  w a s h i n g  f a c i l i t i e s  a v a i l a b l e  i n  w o r k  a r e a s .  C o n t a m i n a t e d  E q u i p m e n t :  C o n t a c t  l e n s e s  p o s e  a  s p e c i a l  

h a z a r d ;  s o f t  l e n s e s  m a y  a b s o r b  i r r i t a n t s ,  a n d  a l l  l e n s e s  c o n c e n t r a t e  t h e r r L  D o  n o t  w e a r  c o n t a c t  l e n s e s  i n  a n y  w o r k  a r e a .  R e m o v e  c o n t a m i n a t e d  

c l o t h i n g  a n d  l a u n d e r  i t  b e f o r e  w e a r i n g  i t  a g a i n ;  c l e a n  t h i s  m a t e n a l  f r o m  y o u r  s h o e s  a n d  e q u i p m e n L  C o m m e n t s :  P r a c t i c e  g o o d  p e r s o n a l  

h y g i e n e ;  a l w a y s  w a s h  t h o r o u g h l y  a f t e r  u s i n g  t h i s  m a t e r i a l  a n d  b e f o r e  e a t i n g ,  d r i n k i n g ,  s m o k i n g ,  u s i n g  t h e  t o i l e t ,  o r  a p p l y i n g  c o s m e t i c s .  K e e p  

i t  o f f  y o u r  c l o t h i n g  a n d  e q u i p m e n L  A v o i d  t r a n s f e r r i n g  i t  f r o m  y o u r  h a n d s  t o  y o u r  m o u t h  w h i l e  e a t i n g ,  d r i n k i n g ,  o r  s m o k i n g .  D o  n o t  e a L  

d r i n k ,  o r  s m o k e  i n  a n y  w o r k  a r e a .  D o  n o t  i n h a l e  i t s  v a p o r .

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS
l o r e  S t y r e n e  i n  c l o s e d  c o n t a i n e r s  i n  a  c o o l ,  d r y ,  w e l l - v e n t i l a t e d  a r e a  a w a y  f r o m  s o u r c e s  o f  i g n i t i o n  a n d  s t r o n g  

m  * °  s u n l i g h t  P r o t e c t  c o n u i n e r s  f r o m  p h y s i c a l  d a m a g e .  O u t s i d e ,  i s o l a t e d ,  o r  d e t a c h e d  s t o r a g e  i s  r c c o m -

o f  s l o r s g e  f a c i l i t i e s ,  e s p e c i a l l y  w i t h  p o l y m e r i z a t i o n  i n i t i a t o r s ,  m u s t  n o t  o c c u r .  S t o r e  

s i ^ c  m  I t s  o n g i n a l  c o n t a i n e r s  a n d  r e m o v e  f r o m  t h e  s t o r a g e  a r e a  o n l y  t h e  a m o u n t  t h a t  i s  i m m e d i a t e l y  n e e d e d .  C o n t r o l  i n v e n t o r y  c a r e f u U y . 

n u  s t r o n g  y  d i s c o u r a g e d ,  a n d  a  f i r s t - i n ,  f i r s t - o u t  r o t a t i o n  s y s t e m  m a y  b e  u s e f u l  f o r  p r o p e r  s t o c k  r o t a t i o n  r e q u i r e m e n t s .

. - T r « c  n A r i  i n h i b i t o r  a n d  p o l y m e r  c o n t e n t  i f  t h e  m a t e r i a l  i s  b e i n g  s t o r e d  f o r  a n y  p e r i o d  o f  t i m e  i n

a y s  a  L a r g e  t a n k s  o f  s t y r e n e  s h o u l d  b e  s t o r e d  u n d e r  a  n i t r o g e n  b l a n k e t  E n g i n e e r i n g  C o n t r o l s :  M a k e  s u r e  a l l

e n g i n e e r i n g  s y s t e m s  ( p r o d u c t i o n ,  t r a n s p o r t a t i o n )  a r e  o f  m a x i m u m  e x p l o s i o n - p r o o f  d e s i g n .  G r o u n d  a n d  b o n d  a l l  c o n t a i n e r s  a n d  p i p e l i n e s ,  e t c .  

u s  i n  s  p p i n g ,  t r ^  c m n g ,  r e a c t i n g ,  p r o d u c t i o n ,  a n d  s a m p l i n g  o p e r a t i o n s  t o  p r e v e n t  s t a t i c  s p a r k s .  O t h e r :  I n h i b i t e d  s t y r e n e  c a n  p o l y m e r ­

i z e  f r o m  f r i c t i o n a l  h e a t  i n  a  r u n n i n g  c e n t r i f u g a l  p u m p  i f  t h e  f l o w  o f  t h e  l i q u i d  i s  s t o p p e d .

T r a n s p o r t a t i o n  D a t a  ( 4 9  C F R  1 7 2 . 1 0 1 - 2 )

n n T  S t y r e n e  M o n o m e r .  I n h i b i t e d  I M O  S h i p p i n g  N a m e :  S t y r e n e  M o n o m e r .  I n h i b i t e d

m o j ^ e f r  H a m m a b l e S ^ ^

D O T  L a b e l :  F l a ^ b l e  U q u i d  I ^ D G  J a c k a S ^ r ^ u p :  I I

D O T  P a c k a g i n g  E x c e p t i o n s :  4 9  C F R  1 7 3 . 1 1 8

R e f e r e n c e s ;  1 .  3 8 ,  8 4 - 9 4 .  1 0 0 ,  1 1 6 . 1 1 7 . 1 2 0 . 1 2 2 .

J u d g m c n u  u  u >  t h e  s u u b i l i t y  o f  i n f o m n t i a a  h e r e i n  f o r  p u i c t u i e r i  p u r p o s e i  m  

n e c e s s i n l y  p u i d u t e r ' i  r e s p o n t i b i l i t y .  T h e i e f o i e ,  a l t h o u g h  r e a s o n a b l e  c a r e  h a s  

b e e n  t a k e n  m  t h e  n r e p n a t i o n  o f  l u c h  i n f o n r a U o n ,  G e n i u m  P u b l i s h i n g  C o r p .  

e x t e n d s  n o  w a n a n t i e i ,  m a k e s  n o  m p r e s e n t i U o n s  s n d  a s s u n i e i  n o  r e s p o n s i b i l i t y  

a s  t o  U i e  s c c u i a c y  o r  s u i t s b i l i t y  o f  s u c h  m f o n n m o n  f o r  a p p l i c s t i o n  U> 

p u r c h a s e r ' s  i n t e n d e d  p u r p o s e s  o r  f o r  c o n s e q u e n c e s  o f  i t s  u s e .  6

P r e p a r e d  b y  P J  I g o e ,  B S

I n d u s t r i a l  H y g i e n e  R e v i e w :  D J  W i l s o n ,  C I H

M e d i c a l  R e v i e w :  M J  H a r d i e s ,  M D

C c p ) s i | l n  e  1 9 8 S  b y  O e n a m  P n n t i s f a l n k  C o f p o n b a e  

A 1 9  e c a n a d s l  S M  c c  r e p n d s e a o a  w i d n i u  S i s  p a b U s t B r i b i n e i M t c d
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M S D S  I  ________________  _____

P H E N O L  ( R e v i s i o n  B )

I s s u e d :  S e p t e m b e r ,  I ' J S G

R e v i s e d :  S e p t e m b e r ,  1 9 9 5

SECTION 1. MATERIAL IDENTOTCATION
M A T E R I A L  N A M E :  p h e n o L

O T H E R  D E S I G N A T I O N S :  C a r b o l i c  A c i d .  H y d r o b e n z e n e .  O x y b e n z e n e ,  P h e n i c  a c i d .  P h e n y l  H y d r a t e ,  P h e n y l  h y d r o x i d e

P h e n y l i c  a c i d .  P h e n y l  a l c o h o l .  C A S  * 0 0 0  1 0 8  9 5 2 ,  C , H  O H  

M A N U F A C T U R E R / S U P P L I E R :  A v a i i a O l e  f r o m  m a n y  s u p p l i e r s ,  i n c l u d i n g i

O o w  C h e m i c a l  u s A  

2 0 2 0  D o w  C e n t e r

M i d l a n d  M I  4 & 6 4 0 _ _ £ 9 1 7 1 _ f i j f t - ^ ______________________________

SECTION 2. INGREDIENTS AND HAZARDS % H A Z A R D  D A T A

P H E N O L c a  1 0 0

C u r r e n t  O S H A  P E L  a n d  A C G I H  T L V / S T E L  ( 1 9 8 4 - 8 5 )  ( S k i n )  n o t a t i o n  i n d i c a t e s  

a  p o t e n t i a l  c o n t r i b u t i o n  t o  o v e r a l l  e x p o s u r e  v i a  a b s o r p t i o n  t h r o u g h

t h e  s k i n .

N I O S H  r e c o m m e n d s  a  1 0  h r .  T W A  o f  2 0  m g / m ^  w i t h  a  c e i l i n g  o f  6 0  m g / m ^  

f o r  a n y  I S  m i n u t e  p e r i o d .

8  h r  T W A :  5  p p m ,

1 9  i n g / m ^  ( S k i n )

S T E L :  1 0  p p m ,  3 8  r o g / m  

* H u m a n .  O r a l  L O L o :

1 4 0 _ i n g / k g ..........................................................

R a t ,  o r a l  L O L o :  

_ 4 1 4 _ m g / k g ..........................................................

R a t ,  s k i n  L O S O :

6 6 9  m g / k g

SECTION 3. PHYSICAL DATA
B o i l i n g  P o i n t  9  1  a t m  ....................................................  3 S 9 . 4 ® F  ( 1 8 1 . 9 ° C )

V a p o r  p r e s s u r e  9  2 S ° C  .................................................... 0 . 3 S

V a p o r  d e n s i t y  ( A i r » l )  ....................................................  3 . 2 4

S o l u b i l i t y  i n  w a t e r  ( \  b y  w t . )  . . .  8 . 4  8  2 0 ° C  

( S o l .  i n  a l l  p r o p o r t i o n  9  t e m p .  > 6 6 ^ C )

S p e c i f i c  G r a v i t y  ( H ^ O a l ) :  

S o l i d :  1 . 0 1 7  9  2 S / 4 ° C  

L i q u i d :  1 . 0 S 7 6  9  4 1 / 4 ° C

M e l t i n g  p o i n t  ........................................................

V o l a t i l e s ,  \  b y  v o l  9  2 0 ® C

1 0 9 . 4 ° F  

c a  1 0 0  

< 0 . 0 3

( 4 3 ‘’ C )

A P P E A R A N C E  5  O D O R :  W h i t e  c r ^ s t l u i n r s o i i d ' w i t h ' r c h i r a c - ” ;
------------------------------------------------------------  I V i s c o s i t y .  C P S ,  9  8 0  C    l . S l
t e r i s t i c  s h a r p  m e d i c i n a l  s w e e t ,  t a n g y  o d o r  w h i c h  i s  d e ­

t e c t a b l e  a b o v e  0 . 0 5  p p m .  P h e n o l  t u r n s  p i n k  o r  r e d  i f  i t  
c o n t a i n s  i n m u r i t i e s  o r  i f  i t  i s  e x D o s e S  t o  h e a t  o r  l i g h t .

!  M o l e c u l a r  w e i g h t  ....................................................  9 4 . 1 2

SECTION 4. FIRE AND EXPLOSION DATA L o w e r U p p e r

Flnh Psim and Method

1 7 S ° F  ( 7 9 ° C ) C . C .

Amnignitmn Temp.

1 3 1 9 ° F  ( 7 1 S “ C )

Runaabdiiy Limili la Air

\  b y  v o l u m e l . S 8 . 6

E X T I N G U I S H I N G  M E D I A :  C a r b o n  d i o x i d e ,  d r y  c h e m i c a l ,  o r  a l c o h o l  t y p e  f o a m .  D o  n o t  u s e  a  s o l i d  s t r e a m  o f  w a t e r

s i n c e  t h e  s t r e a m  w i l l  s c a t t e r  a n d  s p r e a d  t h e  f i r e .  U s e  w a t e r  s p r a y  t o  c o o l  f i r e - e x p o s e d  t a n k s / c o n t a i n e r s  

P h e n o l  p r e s e n t s  a  m o d e r a t e  f i r e  h a z a r d  w h e n  e x p o s e d  t o  h e a t ,  f l a m e ,  o r  o x i d i z e r s .  W h e n  h e a t e d ,  i t  r e m i t s  

t o x i c  f u m e s  a n d  v a p o r s  w h i c h  w i l l  f o r m  e x p l o s i v e  m i x t u r e s  w i t h  a i r .  S o l i d  p h e n o l  b u m s  w i t h  d i f f i c u l t y ,  

g i v i n g  o f f  a  h e a v y  s m o k e .

F i r e f i g h t e r s  s h o u l d  w e a r  s e l f - c o n t a i n e d  b r e a t h i n g  a p p a r a t u s  a n d  f u l l  p r o t e c t i v e  c l o t h i n g  w h e n  f i g h t i n g  f i r e s  

i n v o l v i n g  p h e n o l .  N O T E :  W a t e r  c o n t a i n i n g  p h e n o i  c a n  c a u s e  s e v e r e  c h e m i c a l  b u m s ._______________________

SECTION 5. REACTIVITY DATA
T h i s  m a t e r i a l  i s  s t a b l e  a t  r o o m  t e m p e r a t u r e  u n d e r  n o r m a l  h a n d l i n g  a n d  s t o r a g e  c o n d i t i o n s .  I t  d o e s  n o t  u n d e r g c  

h a z a r d o u s  p o l y m e r i z a t i o n .  P h e n o l  i s  i n c o m p a t i b l e  w i t h  s t r o n g  o x i d i z i n g  a g e n t s  a n d  h a l o g e n s .  R e a c t i o n  w i t h  

c a l c i u m  h y p o c h l o r i t e  i s  e x o t h e r m i c  a n d  p r o d u c e s  t o x i c  f u m e s  w h i c h  m a y  i g n i t e .  H o t  p h e n o l  i s  c o r r o s i v e  t o  

m a n y  m e t a l s ,  i n c l u d i n g  a l u m i n u m ,  l e a d ,  m a g n e s i u m ,  a n d  z i n c .  R e a c t i o n  w i t h  t h e s e  m a t e r i a l s  c a u s e s  p h e n o l  t o  

b e c o m e  d i s c o l o r e d .  D o  n o t  h e a t  p h e n o l  a b o v e  1 2 2 ° F  ( 9 0 ° C ) .

T h e r m a l  d e c o m p o s i t i o n  o r  b u r n i n g  p r o d u c e s  o x i d e s  o f  c a r b o n  a n d  w a t e r .

GENIUM PUBUSHING



M S D S  n  _

R e v i s e d  9 / 8 5  

I s s u e d .  9 / 8 ° T H E F O L  f R c v .  B l

S E C T IO N  6 . H E A L T H  H A Z A R D  IN F O R M A T IO N ppm or 19 tng/mJ (Skin)
. ;.c-;.o. -J a {jenerai nroio;;i3Sinic poison wnicn la corrosive. Lo oouy tissue, roisoning can occur via smu 
i-.̂ oryiion, vapor iriialation. or ingestion. Vaixars of phonoL .'ire Irritating to the eyes, nose, and tnroat.
. " ' . 0  l i q u i d  i ; ;  r a p i d l y  a b s o r b e d  t h r o u g h  t r . e  s x l n .  C o n t a c t  w i t h  t h e  s k i n  c a u s e s  a  w h i t e  w r i n k l e d  d i s c o l o r a t i o n  

f i l l o w e d  b y  a  s e v e r e  b u r n  o r  s y s t e m i c  p o i s o n i n g  I f  n o t  p r o p e r l y  r e m o v e d .  I n t e n s e  b u r n i n g  a n d  p a i n  f r o m  a k i n  

; - , n t a c t  . - n a y  o e  d e l a y e d .  A b s o r p t i o n  o f  p h e n o i  t h r o u g h  s k i n  m a y  c a u s e  s u d d e n  c o l l a p s e ,  o r  d e a t h ,  i l y m p t o m s  

d e v e l o p  r a p i d l y .  W h e n  i n g e s t e d ,  p h e n o l  c a u s e s  b u r n i n g  o f  t h e  g a s t r o i n t e s t i n a l  t r a c t ,  a n d - b l o t c h e s  o n  t h e  l i p s  

a n d  i . a  t h e  . m o u t h .  H e a d a c h e ,  n a u s e a ,  d i z z i n e s s ,  d y . s p n e a ,  s h o c k ,  c o n v u l s i o n s ,  a n d  d e a t i i  m a y  f o l l o w  e x p o s u r e s  

b y  a n y  r o u t e .  C h r o n i c  e x p o s u r e  t o  l o w  c o n c e n t r a t i o n s  o f  p h e n o i  m a y  c a u s e  d i g e s t i v e  d i s t u r b a n c e s ,  n e r v o u s  

d i s o r d e r s ,  s k i n  e r u p t i o n s ,  a n d  d e a t h  d u e  t o  l i v e r  a n d  k i d n e y  d o i m g e .  T h e  T L V  I s  s e t  t o  p r e v e n t  s y s t e m i c  

p o i s c n i r . . - .

f  r - i S T  A I D : £ Y E  C O N T A C T :  I s m e d i a t e i y  f l u s h  e y e s ,  I n c l u d i n g  u n d e r  e y e l i d s ,  w i t h  c o p i o u s  a m o u n t s  o f  r u n n i n g

w a t e r  n r  a t  l e a s t  f i  m i n u t e s .  G e t  m e i d e a i  a t t e n t i o n !  (  I n p l a n t ,  c o n n n m i t y ,  p a r a m e d i c ) .  S K I N  C O N T A C T : 

' . - . T . e s i a t e i y  f l u s h  s k i n  f o r  a t  l e a s t  3 0  m i n u t e s  w h i l e  r e m o v i n g  c o n t a m i n a t e d  c l o t h i n g  a n d  s h o e s .  G e t  m e d i c a l  

i t t e . - . t i o n !  I N ' H A L i ' t T I O N ;  R e m o v e  v i c t i m  t o  f r e s h  a i r .  R e s t o r e  a n d / o r  s u p p o r t  b r e a t h i n g  a s  n e c e s s a r y .  K e e p  

p e r s o n  w a r n  a n d  q u i e t .  T r a n s p o r t  t o  a  m e d i c a l  f a c i l i t y .  I N G E S T I O N ;  G i v e  v i c t i m  l a r g e  q u a n t i t i e s  o f  m i l k  o r  

. v a ' . e r  a s  q u i c k l y  a s  p a s s i b l e .  I n d u c e  v o m i t i n g  b y  t o u c i i i n g  b a c k  o f  t h r o a t  w i t h  f i n g e r .  O o  n o t  g i v e  f l u i d s  o r  

i . e d ' i c e  v o m i t i n g  i f  v i c t i m  i s  u n c o n s c i o u s  o r  i s  h a v i n g  c o n v u l s i o n s .  C o n t a c t  a  p h y s i c i a n  o r  P o i s o n  C o n t r o l  

C e r . ' . e r  i n d  t r a n . e p o r t  t o  a  m e d i c a l  f a c i l i t y .  ____________________________________________ ____________ _____________

S E C T IO N  7 . S P IL L , L E A K  A N D  D IS P O S A L  P R O C E D U R E S
. N o t i t y  s a f e t y  p e r s o n n e l  o f  s p i l l s  o r  l e a k s .  R e m o v e  a l l  s o u r c e s  o f  h e a t  a n d  i g n i t i o n .  P r o v i d e  m a x i m u m  

e . T o l o s i o n - p r o o f  v e n t i l a t i o n .  E v a c u a t e  a l l  p e r s o n n e l  f r o m  a r e a ,  e x c e p t  f o r  t h o s e  i n v o l v e d  i n  c l e a n - u p .  C l o s e  

t h e  l e a k  i . t a e d i a t e l y ,  i f  p o s s i b l e .  A b s o r b  s m a l l  s p i l l s  o n  p a p e r ,  v e m i c u l i t e  o r  o t h e r  a b s o r b e n t  a n d  p l a c e  

i n  z  c l o s e d  m e t a l  c o n t a i n e r  f o r  d i s p o s a l .  D i k e  l a r g e  s p i l l s  a n d  a l l o w  m a t e r i a l  t o  c o o l  a n d  s o l i d i f y .  S h o v e l  

s o l i d  i n t o  s t e e l  c o n t a i n e r s  f o r  d i s p o s a l .  P l u s h  s p i l l  a r e a  t h o r o u g h l y  w i t h  w a t e r  a n d  c o l l e c t  f l u s h i n g s  a n d  

w.ish w . i t e r  f o r  d i s p o s a l .  D o  n o t  a l l o w  p h e n o l  t o  e n t e r  s e w e r ,  w a t e r s h e d s ,  o r  w a t e r w a y s !  N o t i f y  p r o p e r  

a i i t n o r i  t i e s  i n c l u d i n g  t h e  . N a t i o n a l  R e s p o n s e  C e n t e r  ( 8 0 0 - 4 2 4 - 8 8 0 2 ) .  C l e a n - u p  p e r s o n n e l  m u s t  w e a r  a  s e l f -  

c o n t . i i n c ' J  b r e a t h i n g  a p p a r a t u s  a n d  f u l l  p e r s o n a l  p r o t e c t i v e  c l o t h i n g  a n d  e q u i p m e n t .  D I S P O S A L :  B u r n  c o n t a m i ­

n a t e d  w . n s t e  i n  a n  a p p r o v e d  i n c i n e r a t o r .  P h e n o l  m a y  b e  r e c u v c r c d  h y  c h a r c o a l  a b s o r p t i o n ,  s o l v e n t  e x t r a c t i o n  o r  

s t e a . m  s t r i p p i n g .  A  c o n c e n t r a t i o n  o f  l i  b y  w e i g h t  i s  r e q u i r e d  f o r  e c o n o m i c a l  r e c o v e r y .  P h e n o i  i s  w a t e r  s o l u b l e  

a n d  I S  a m e n a b l e  r n  h i n l n e i r n i  n r  p h , * m i r n l  o r i d . n t i n n  S o l u t i o n s  c . n n  b e  c h e r a i c . T l l v  o x i d i z e d  b v  c h l o r i n e ,  

c h l o r i n e  d i o x i d e ,  o r  o t h e r  o x i d a n t s .  P h e n o l  c o n t e n t  o f  w a t e r  s u p p l y  n o t  t o  e x c e e d  0 . 0 0 1  m g / L .  ( D O  N O T  

f l u s h  p h e n o l  d o w n  d r a i n s . )  R C R A  H a z a r d o u s  W a s t e  ♦  U 1 8 8  R e p o r t a b l e  S p i l l  q u a n t i t y  . . .  1000 l b s .

S E C T IO N  8 . S P E C IA L  P R O T E C T IO N  IN F O R M A T IO N

P r o v i d e  g e n e r a l  a n d  l o c a l  e x h a u s t  v e n t i l a t i o n  ( e x p l o s i o n - p r o o f )  t o  m e e t  T L V  r e q u i r e m e n t s .  W h e n  p h e n o l  i s  

h e a t e d ,  v a p o r  i n h a l a t i o n  c a n  b e  a  s e r i o u s  h a z a r d  w i t h o u t  p r o p e r  p r e c a u t i o n .  F o r  e m e r g e n c y  o r  n o n r o u t i n e  

e x p o s u r e s  w h e r e  t h e  T L V  m a y  b e  e x c e e d e d ,  u s e  a n  a p p r o p r i a t e  N I O S M - a p p r o v e d  f u l l  f a c e  r e s p i r a t o r .  F u m e  h o o d s  

s h o u l d  m a i n t a i n  a  m i n i m u m  f a c e  v e i o c i r y  o f  1 0 0  1 f m .  A l l  e l e c t r i c a l  s e r v i c e  i n  u s e  o r  s t o r a g e  a r e a s  s h o u l d  

I i a v c  a n  c x p l o s i o n - o r o o f  d e s i g n .

D A . \ C E R !  A v o i d  a n y  c o n t a c t  w i t h  t h i s  m a t e r i a l .  F u l l  p r o t e c t i v e  e q u i p m e n t ,  i n c l u d i n g  s p l a s h  g o g g l e s ,  f a c e s h i e l d  

i m p e r v i o u s  g l o v e s ,  a p r o n ,  b o o t s ,  i m p e r v i o u s  s h i r t  a n d  t r o u s e r s ,  h a r d  h a t  w i t h  b r i m ,  a c i d  s u i t  a n d  r e s p i r a t o r  

s h o u l d  b e  a v a i l a b l e  a n d  w o r n  a s  a p p r o p r i a t e .  R e m o v e  c o n t a m i n a t e d  c l o t h i n g  i m m e d i . a t e l y  a n d  d o  n o t  r e u s e  u n t i l  

i t  h a s  b e e n  p r o p e r l y  l a u n d e r e d .  •

E y e w a s h  s t a t i o n s  a n d  s a f e t y  s h o w e r s  s h o u l d  b e  r e a d i l y  a v a i l a b l e  i n  u s e  a n d  h a n d l i n g  a r e a s .

C o n t a c t  l e n s e s  p o s e  a  s p e c i a l  h a z a r d ;  s o f t  l e n s e s  m a y  a b s o r b  a n d  a l l  l e n s e s  c o n c e n t r a t e  i r r i t a n t s .

S E C T IO N  9 . S P E C IA L  P R E C A U T IO N S  A N D  C O M M E N T S

S t o r e  i n  c l o s e d  c o n t a i n e r s  i n  ; i  c o o l ,  d r y ,  w e  1 1 - v e n t  i  l . i t c d  a r e a  a w a y  f r o m  h e a t e d  s u r f a c e s ,  o p e n  f l a m e  a n d  

i g n i t i o n  s o u r c e s .  O u t s i d e  o r  d c t a c . b e d  s t o r a g e  i s  p r e f e r r e d .  P r o t e c t  c o n t a i n e r s  f r o m  p h y s i c a l  d a m a g e .

P h e n o l  i s  , i  v e r y  d a n g e r o u s  c o m p o u n d .  D o  n o t  b r e a t h e  v a p o r  o r  a l l o w  l i q u i d  t o  c o m e  i n  c o n t a c t  w i t h  t h e  s k i n .  

W e a r  . a p p r o p r i a t e  p r o t e c t i v e  e q u i p m e n t  a n d  r e m o v e  c o n t a n i n a t e d  c l o t h i n g  i m m e d i a t e l y .  U s e  e x t r e m e  c a u t ^ i o n  w h e n  

t r a n s p o r t i n g  p h e n o i  t o  p r e v e n t  l e a k s .  V e n t  c o n t a i n e r s  b e f o r e  h e a t i n g  a n d  d o  n o t  h e a t  a b o v e  1 4 0  F  ( 6 0  C ) .  D o  

n o t  e a t  o r  s m o k e  i n  a r e a s  w h e r e  t h i s  m a t e r i a l  i s  b e i n g  u s e d  o r  h a n d l e d .  D o  n o t  a l l o w  e m p l o y e e s  w h o  h a v e  

i s e a s e s  o f  t h e  c e n t r a l  n e r v o u s  s y s t e m ,  l i v e r ,  k i d n e y ,  o r  l u n g s  t o  w o r k  i n  a r e a  o f  p h e n o l  e x p o s u r e .  P r o v i d e  

r c p l . i c e m c n c  a n d  p e r i o d i c  m e d i c a l  e x a m s  t o  e m p l o y e e s  w o r k i n g  w i t h  p h e n o l .  D o  n o t  a l l o w  u n t r a i n e d  w o r k e r s  to  
. i n t i l c  r h i s  m a t e r i a l  ( s e e  a l . s o  A S T M  D 2 2 8 6 - . S a m p l  i n g  a n d  H a n d l i n g  P h e n o l ) ,  

u . ' i :  .1 i i D f  - C l a s s  it P o i s o n .  I . A B F . L :  I 'O I S U . N

U A l  A S D l . ' R C P c S I  C 'D H I - :  iSec (ilusurvi - 1 2 , IS. 1 p , M  , si, ,VI W . v8 . S'J , 79. R._______________________—
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SECTION 1. MATERIAL IDENTIFICATION 27
M a t e r i a l  N a m e :  E T H Y L  B E N Z E N E

D e s c r i p t i o n  ( O r i g i n / U s e s ) :  U s e d  a s  a  s o l v e n t  a n d  a s  a n  i n t e r m e d i a t e  i n  t h e  p r o d u c t i o n  o f  s t y r e n e  m o n o m e r .

O t h e r  D e s i g n a t i o n s :  P h e n y l e t h a n e ;  E t h y l b e n z o l ;  C j H , C ^ , ;  C A S  N o .  0 1 0 0 - 4 1 - 4

M a n u f a c t u r e r :  C o n t a c t  y o u r  s u p p l i e r  o r  d i s t r i b u t o r .  C o n s u l t  t h e  l a t e s t  e d i t i o n  o f  t h e  C h e m i c a i w e e k  

B u y e r s '  G u i d e  ( G e n i u m  r e f .  7 3 )  f o r  a  l i s t  o f  s u p p l i e r s .

H M I S  

H  2  

F  3  

R  0  

P P G *

‘ S e e  s e c t .  8

N F P A

R  1  

I  3  

S  2  

K  4

SECTION 2. INGREDIENTS AND HAZARDS EXPOSURE LIMITS
E t h y l  B e n z e n e ,  C A S  N o .  0 1 0 0 4 1 - 4 C a l O O

♦ S e e  N I O S H ,  R T E C S  ( D A 0 7 0 0 0 0 0 ) ,  f o r  a d d i t i o n a l  d a t a  w i t h  r e f e r e n c e s  t o  

r e p r o d u c t i v e ,  i r r i t a t i v e ,  a n d  m u t a g e n i c  e f f e c t s .

O S H A  P E L S  

8 - H r  T W A ;  1 0 0  p p m ,  4 3 5  m g / m ’

1 5 -  M i n  S T E L ;  1 2 5  p p m ,  5 4 5  m g / m ’

A C G I H  T L V s ,  1 9 8 8 - 8 9  

T L V - T W A :  1 0 0  p p m ,  4 3 5  m g / m ’  

T L V - S T E L ;  1 2 5  p p m ,  5 4 5  m g / m ’

T o x i c i t y  D a t a *

H u m a n ,  I n h a l a t i o n ,  T C ^ ;  1 0 0  p p m  ( 8  H r s )  

R a t ,  O r a l ,  L D „ :  3 5 0 0  m g / k g

SECTION 3. PHYSICAL DATA
B o U l n g  P o i n t :  2 7 7 * F  ( 1 3 6 ‘ C )

M e l t i n g  P o i n t :  - 1 3 9 T ( - 9 5 ' C )

V a p o r  P r e s s u r e :  7 . 1  T o r r s  a t  6 8 * F  ( 2 0 ' Q  

V a p o r  D e n s i t y  ( A i r  =  1 ) :  3 . 7  

%  V o l a t i l e  b y  V o l u m e :  C a  1 0 0

A p p e a r a n c e  a n d  O d o r :  A  c l e a r ,  c o l o r l e s s ,  f l a m m a b l e  l i q u i d ;  c h a r a c t e r i s t i c  a r o m a t i c  h y d r o c a r b o n  o d o r .

M o l e c u l a r  W e i g h t :  1 0 6  G r a m s / M o l e

S o l u b i l i t y  i n  W a t e r  ( % ) :  S l i g h t

S p e c i f i c  G r a v i t y  ( H , 0  =  1 ) :  0 . 8 6 2 5 8  a t  7 7 * F  ( 2 5 ‘ C )

SECTION 4, FIRE AND EXPLOSION DATA
F l a s h  P o i n t  a n d  M e t h o d :  6 4 T  ( 1 8 * 0  C C  |  A u t o i g n i t i o n  T e m p e r a t u r e :  8 1 0 * F  ( 4 3 2 . 2 2 * C )  | l e L :  l % v / v  | U E L :  6 . 7 % v / v

E x t i n g u i s h i n g  M e d i a :  U s e  f o a m ,  d r y  c h e m i c a l ,  o r  c a r b o n  d i o x i d e  t o  p u t  o u t  e t h y l  b e n z e n e  f i r e s .  A  w a t e r  s p r a y  m a y  b e  i n e f f e c t i v e  i n  e x ­

t i n g u i s h i n g  t h e  f i r e ,  b e c a u s e  i t  c a n  s c a t t e r  a n d  s p r e a d  t h e  b u r n i n g  l i q u i d .  U s e  w a t e r  s p r a y  t o  c o o l  f l i e - e x p o s e d  c o n t a i n e r s  o f  e t h y l  b e n z e n e ,  t o  

d i s p e r s e  e t h y l  b e n z e n e  v a p o r ,  a n d  t o  p r o t e c t  p e r s o n n e l  a t t e m p t i n g  t o  s t o p  a n  e t h y l  b e n z e n e  l e a k .  U n u s u a l  F i r e  o r  E x p l o s i o n  H a z a r d s :  T h i s  

l i q u i d  c a n  r e a d i l y  f o r m  e x p l o s i v e  v a p o r - a i r  m i x t u r e s ,  e s p e c i a l l y  w h e n  h e a t e d .  E t h y l  b e n z e n e  v a p o r  i s  h e a v i e r  t h a n  a i r  a n d  m a y  t r a v e l  a  c o n ­

s i d e r a b l e  d i s t a n c e  t o  a  l o w - l y i n g  s o u r c e  o f  i g n i t i o n  a n d  f l a s h  b a c k  t o  i t s  o r i g i n .  S p e c i a l  F l r e - f l g h t l n g  P r o c e d u r e s :  W e a r  a  s e l f - c o n t a i n e d  

b r e a t h i n g  a p p a r a m s  ( S C B A )  w i t h  a  f u l l  f a c e p i e c e  o p e r a t e d  i n  t h e  p r e s s u r e - d e m a n d  o r p o s i t i v e - p r e s s u r e  m o d e .

SECTION 5. REACTIVITY DATA
S t a b i l i t y / P o l y m e r i z a t i o n :  E t h y l  b e n z e n e  i s  s t a b l e  i n  c l o s e d  c o n t a i n e r s  d u r i n g  r o u t i n e  o p e r a t i o n s .  H a z a r d o u s  p o l y m e r i z a t i o n  c a n n o t  o c c u r .  

C h e m i c a l  I n c o m p a t i b i l i t i e s :  H a z a r d o u s  c h e m i c a l  r e a c t i o n s  c a n  o c c u r  b e t w e e n  e t h y l  b e n z e n e  a n d  s t r o n g  o x i d i z i n g  a g e n t s ,  a c i d s ,  a m m o n i a ,  

a n d  b a s e s .  C o n d i t i o n s  t o  A v o i d :  A v o i d  a n y  e x p o s u r e  t o  s o u r c e s  o f  i g n i t i o n  s u c h  a s  h e a t ,  s p a r k s ,  o p e n  f l a m e ,  a n d  l i g h t e d  t o b a c c o  p r o d u c t s ,  

e t c . ,  a n d  t o  i n c o m p a t i b l e  c h e m i c a l s .  U s e  c a u t i o n  w h e n  e n t e r i n g  c o n f i n e d  s p a c e s ,  p a r t i c u l a r l y  l o w - l y i n g  a r e a s  w h e r e  e x p l o s i v e  c o n c e n t r a t i o n s  

o f  e t h y l  b e n z e n e  v a p o r  m a y  b e  p r e s e n t  P r o v i d e  g o o d  v e n t i l a t i o n  t o  s u c h  a r e a s  t o  p r e v e n t  t h e  c o n c e n t r a t i o n  o f  t h i s  v a p o r .  H a z a r d o u s  P r o d ­

u c t s  o f  D e c o m p o s i t i o n :  T h e r m a l - o x i d a t i v e  d e g r a d a t i o n  c a n  i n c l u d e  t o x i c  g a s e s  s u c h  a s  c a r b o n  m o n o x i d e  a n d / o r  a r o m a t i c  h y d r o c a r b o n  g w e s

SECTION 6. HEALTH HAZARD INFORMATION
C a r c i n o g e n i c i t y :  E t h y l  b e n z e n e  i s  n o t  l i s t e d  a s  a  c a r c i n o g e n  b y  t h e  N T P ,  l A R C ,  o r  O S H A .

S u m m a r y  o f  R i s k s :  E t h y l  b e n z e n e  v a p o r  i s  s e v e r e l y  i r r i t a t i n g  t o  t h e  e y e s  a n d  t o  t h e  m u c o u s  m e m b r a n e s  o f  t h e  r e s p i r a t o r y  s y s t e m .  S u s ­

t a i n e d  i n h a l a t i o n  o f  e x c e s s i v e  l e v e l s  c a n  c a u s e  d e p r e s s i o n  o f  t h e  c e n t r a l  n e r v o u s  s y s t e m  ( C N S )  c h a r a c t e r i z e d  b y  d i z z i n e s s ,  h e a d a c h e ,  

n a r c o s i s ,  a n d  c o m a .  S k i n  c o n t a c t  w i t h  l i q u i d  e t h y l  b e n z e n e  c a u s e s  i r r i t a t i o n ;  d e r m a t i t i s  a n d  d e f a t t i n g  c a n  a l s o  d e v e l o p .  T h e  a c u t e  o r a l  t o x i c i t y  

o f  e t h y l  b e n z e n e  i s  l o w ;  h o w e v e r ,  i n g e s t i o n  o f  i t  p r e s e n t s  a  r e r i o u s  a s p i r a t i o n  h a z a r d .  A s p i r a t i n g  e v e n  a  s m a l l  a m o u n t  i n t o  t h e  l u n g s  c a n  

r e s u l t  i n  e x t e n s i v e  e d e m a  ( l u n g s  f i l l e d  w i t h  f l u i d )  a n d  h e m o r r h a g i n g  o f  t h e  l u n g  t i s s u e .  N o  s y s t e m i c  e f f e c t s  a r e  e x p e c t e d  a t  t h e  l e v e l s  t h a t  

p r o d u c e  p r o n o u n c e d ,  u n i g n o r a b l e ,  d i s a g r e e a b l e  s k i n  a n d  e y e  i r r i t a t i o n .  T h e  T L V s  c i t e d  i n  s e c t i o n  2  a r e  s e t  t o  p r e v e n t  t h i s  i n t o l e r a b l e  

i m t a t i o n .  M e d i c a l  C o n d i t i o n s  A g g r a v a t e d  b y  L o n g - T e r m  E x p o s u r e :  N o n e  r e p o r t e d .  T a r g e t  O r g a n s :  S k i n ,  e y e s ,  r e s p i r a t o r y  s y s t e m ,  a n d  

C N S .  P r i m a r y  E n t r y :  I n h a l a t i o n ,  s k i n  c o n t a c t  A c u t e  E f f e c t s :  I r r i t a t i o n  o f  t h e  s k i n ,  e y e s ,  a n d  r e s p i r a t o r y  s y s t e m .  A l s o ,  c a r d i a c - r h y t h m  d i s ­

t u r b a n c e  d u e  t o  s e n s i t i z a t i o n ;  a c u t e  b r o n c h i t i s ,  b r o n c h o s p a s m ,  p u l m o n a r y  a n d  l a r y n g e a l  e d e m a ;  e u p h o r i a ;  h e a d a c h e ;  g i d d i n e s s ;  d i z z i n e s s ;  

a n d  i n c o o r d i n a t i o n ,  a s  w e l l  a s  p o s s i b l e  d e p r e s s i o n ;  c o n f u s i o n ;  a n d  c o m a .  C h r o n i c  E f f e c t s :  N o n e  r e p o r t e d .  F i r s t  A i d :  E y e s .  I m m e d i a t e l y

C o p j r n g l u  e  1 9 8 8  I t ;  O a n n m  F a U i i h i a s  C o i p t n i i o a

A a jr caamiadMl ose o r reftcdiicaoa mnOma Oa p u H li ih a 'i  p a m a a a a  m pralitkiled
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f l u s h  e y e s ,  i n c l u d i n g  u n d e r  t h e  e y e l i d s ,  g e n t l y  b u t  t h o r o u g h l y  w i t h  f l o o d i n g  a m o u n t s  o f  r u n n i n g  w a i e r  f o r  a t  l e a s t  1 5  m i n u t e s .  S k i n .  R i n s e  

t h e  a f f e c t e d  a r e a  w i t h  p l e n t y  o f  w a t e r ,  t h e n  w a s h  i t  w i t h  s o a p  a n d  w a t e r .  I n h a l a t t o n .  R e m o v e  t h e  e x p o s e d  p e r s o n  t o  f r e s h  a i r ;  r e s t o r e  a n d / o r  

s u p p o r t  h i s  o r  h e r  b r e a t h i n g  a s  n e e d e d .  H a v e  q u a l i f i e d  m e d i c a l  p e r s o n n e l  a d m i n i s t e r  o x y g e n  a s  r e q u i r e d .  I n g e s t i o n .  U n l i k e l y .  S h o u l d  

t h i s  t y p e  o f  e x p o s u r e  o c c u r ,  f l i e  a s p i r a t i o n  h a z a r d  m u s t  b e  c o n s i d e i e d .  D o  n o t  i n d u c e  v o m i t i n g  u n l e s s  d i r e c t e d  t o  d o  s o  b y  a  p h y s i c i a n .  T o  

p r e v e n t  a s p i r a t i o n  b y  s p o n t a n e o u s  v o m i t i n g ,  k e e p  t h e  v i c t i m ' s  h e a d  l o w  ( b e t w e e n  h i s  o r  h e r  k n e e s ) .  G e t  m e d i c a l  h e l p  ( i n  p l a n t ,  p a r a ­

m e d i c ,  c o m m u n i t y )  f o r  a l l  e x p o s u r e s .  S e e k  p r o m p t  m e d i c a l  a s s i s t a n c e  f o r  f u r t h e r  t r e a t m e n t ,  o b s e r v a t i o n ,  a n d  s u p p o r t  a f t e r  f l r s t  a i d .  N o t e  

t o  P h y s i c i a n :  P r o f e s s i o n a l  j u d g m e m  i s  r e q u i r e d  a s  t o  w h e t h e r  o r  c o t  t o  i n d u c e  v o m i t i n g  b e c a u s e  o f  t h e  p o s s i b i l i t y  o f  a s p i r a t i o n .  A  g a s t r i c  

l a v a g e  m a y  b e  a d m i n i s t e r e d ,  f o l l o w e d  b y  s a l i n e  c a t h a r s i s ,  i f  t h i s  p r o c e d u r e  i s  a p p r o p r i a t e  t o  t h e  s p e c i f i c  i n c i d e n t  M o n i t o r  c a r d i a c  a n d  

p u l m o n a r y  f u n c t i o n s .

SECTION 7. SPILL, LEAK, AND DISPOSAL PROCEDURES ~
S p l U / L e a k :  N o t i f y  s a f e t y  p e t s o r m e l ,  e v a c u a t e  u r m e c e s s a r y  p e r s o n n e l ,  e l i m i n a t e  a l l  s o u r c e s  o f  i g n i t i o n  i m m e d i a t e i y ,  a n d  p r o v i d e  a d e q u a t e  

e x p l o s i o n - p r o o f  v e n t i l a t i o n -  C l e a n u p  p e r s o n n e l  n e e d  p r o t e c t i o n  a g a i n s t  s k i n  o r  e y e  c o n t a c t  w i t h  t h i s  l i q u i d  a s  w e l l  a s  i n h a l a t i o n  o f  i t s  v a p o r  

( s e e  s e c t  8 ) .  C o n t a i n  l a r g e  s p i l l s  a n d  c o l l e c t  w a s t e  o r  a b s o r b  i t  w i t h  a n  i n e r t  m a t e r i a l  s u c h  a s  s a n d ,  e a r t h ,  o r  v e r m i c u i i t e .  U s e  n o n s p a r k i n g  

t o o l s  t o  p l a c e  w a s t e  l i q u i d  o r  a b s o r b e n t  i n t o  c l o s a b l e  c o n t a i n e r s  f o r  d i s p o s a l .  K e e p  w a s t e  o u t  o f  s e w e r s ,  w a t e r s h e d s ,  a n d  w a t e r w a y s .  W a s t e  

D i s p o s a l :  C o n t a a  y o u r  s u p p l i e r  o r  a  l i c e n s e d  c o n t r a c t o r  f o r  d e t a i l e d  r e e n t n t n e n r f a r i n n a .  F o l l o w  F e d e r a l ,  s t a t e ,  a n d  l o c a l  r e g u l a t i o n s .

OSHA Deslgnatians
L i s t e d  as an Air Contamiiuat (29 CFR 1910.1000 Subpan Z).
EPA DesignaUons (40 CFR 3Q2j«)
CERCLA Hazaidoua Substance, Reportable Quantity; 1000 lbs (454 kg), per the Qean Water A a (CWA), §} 311 (b) (4) and 307 (a).

SECTION & SPECIAL PROTECTION INFORMATION ~~
G o g g l e s :  A l w a y s  w e a r  p r o t e c t i v e  e y e g l a s s e s  o r  c h e m i c a l  s a f e t y  g o g g l e s .  W h e r e  s p l a s h i n g  i s  p o s s i b l e ,  w e a r  a  f u l l  f a c e  s h i e l d .  F o l l o w  

O S H A  e y e -  a n d  f a c e - p r o i e c t i o n  r e g u l a t i o n s  ( 2 9  C F R  1 9 1 0 . 1 3 3 ) .  R e s p l r a t o n  W e a r  a  N I O S H - a p p r o v e d  r e s p i r a t o r  p e r  G e n i u m  r e f e r e n c e  8 8  

f o r  t h e  m a x i m u m - u s e  c o n c e n t r a t i o n s  a n d / o r  t h e  e x p o s u r e  l i m i n  c i t e d  i n  s e c t i o n  2 .  F o l l o w  O S H A  r e s p i r a t o r  r e g u l a t i o n s  ( 2 9  C F R  1 9 1 0 . 1 3 4 ) .  

F o r  e m e r g e n c y  o r  n o n r o u t i n e  o p e r a t i o n s  ( s p i l l s  o r  c l e a n i n g  r e a c t o r  v e s s e l s  a n d  s t o r a g e  t a n k s ) ,  w e a r  a n  S C B  A .  W a r n i n g :  A i r - p u r i f y i n g  

r e s p i r a t o r s  w i l l  n o t  p r o t e c t  w o r k e r s  i n  o x y g e n - d e f i c i e n t  a t m o s p h e r e s .  O t h e r :  W e a r  i m p e r v i o u s  g l o v e s ,  b o o t s ,  a p r o n s ,  a n d  g a u n t l e t s ,  e t c . ,  t o  

p r e v e n t  p r o l o n g e d  o r  r e p e a t e d  s k i n  c o n t a c t  w i t h  t h i s  m a t e r i a l  V e n t i l a t i o n :  I n s t a l l  a n d  o p e r a t e  g e n e r a l  a n d  l o c a l  m a x i m u m ,  e x p l o s i o n - p r o o f  

v e n t i l a t i o D  s y s t e m s  p o w e r f u l  e n o u g h  t o  m a i n t a i n  a i r b o r n e  l e v e l s  o f  t h i s  m a t e r i a l  b e l o w  t h e  O S H A  P E L  s t a n d a r d  c i t e d  i n  s e c t i o n  2 .  L o c a l  

e x h a u s t  v e n t i l a t i o n  i s  p r e f e r r e d  b e c a u s e  i t  p r e v e n t s  d i s p e r s i o n  o f  t h e  c o n t a m i n a n t  i n t o  t h e  g e n e r a l  w o r k  a r e a  b y  e l i m i n a t i n g  i t  a t  i t s  s o u r c e .  

C o n s u l t  t h e  l a t e s t  e d i t i o n  o f  C j c n i u m  r e f e r e n c e  1 0 3  f o r  d e t a i l e d  r e c o m m e n d a t i o n s .  S a f e t y  S t a t i o n s :  M a k e  e m e r g e n c y  e y e w a s h  s t a t i o n s ,  

s a f e t y / q u i c k - d r e n c h  s h o w e r s ,  a n d  w a s h i n g  f a c i l i t i e s  a v a i l a b l e  i n  w o r k  a r e a s .  C o n t a m i n a t e d  E q u i p m e n t :  C o n t a c t  l e n s e s  p o s e  a  s p e c i a l  

h a z a r d ;  s o f t  l e n s e s  m a y  a b s o r b  i r r i t a n t s ,  a n d  a l l  l e n s e s  c o n c e n t r a t e  t h e m .  D o  n o t  w e a r  c o n t a c t  l e n s e s  i n  a n y  w o r k  a r e a .  R e m o v e  c o n t a m i ­

n a t e d  c l o t h i n g  a n d  l a u n d e r  i t  b e f o r e  w e a r i n g  i t  a g a i n ;  c l e a n  t h i s  m a t e r i a l  f r o m  s h o e s  a n d  e q u i p m e n t  C o m m e n t s :  P r a c t i c e  g o o d  p e r s o n a l  

h y g i e n e ;  a l w a y s  w a s h  t h o r o u g h l y  a f t e r  u s i n g  t h i s  m a t e r i a l  a n d  b e f o r e  e a t i n g ,  d r i n k i n g ,  s m o k i n g ,  u s i n g  t h e  t o i l e t ,  o r  a p p l y i n g  c o s m e t i c s .

K e e p  i t  o f f  y o u r  c l o t h i n g  a n d  e q u i p m e n t  A v o i d  t r a n s f e r i i n g  i t  f r o m  y o u r  h a n d s  t o  y o u r  m o u t h  w h i l e  e a t i n g ,  d r i n k i n g ,  o r  s m o k i n g .  D o  n o t  

e a t  d r i n k ,  o r  s m o k e  i n  a n y  w o r k  a r e a .  D o  n o t  i n h a l e  e t h y l  b e n z e n e  v a p o r .

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS
S t o r a g e / S e g r e g a t i o n :  S t o r e  e t h y l  b e n z e n e  i n  c l o s e d  c o n t a i n e r s  i n  a  c o o t  d r y ,  w e l l - v e n t i i a t e d  a r e a  a w a y  f r o m  s o u r c e s  o f  i g n i t i o n  a n d  

s t r o n g  o x i d i z e r s .  P r o t e c t  c o n t a i n e n  h o r n  p h y s i c a l  d a m a g e .  S p e c i a l  H a n d U n ^ S t o r a g e :  O u t s i d e ,  i s o l a t e d ,  d e t a c h e d ,  o r  r e m o t e  s t o r a g e  i s  

r e c o m m e n d e d  f o r  l a r g e  q u a n t i t i e s  o f  e t h y l  b e n z e n e .  I s o l a t e  b u l k  s t o r a g e  a r e a s  f r o m  a c u t e  f i r e  h a z a r d s .  E n g i n e e r i n g  C o n t r o l s :  M a k e  s u r e  

a l l  e n g i n e e n n g  s y s t e m s  ( p r o d u c t i o n ,  t r a n s p o r t a t i o n )  a r e  o f  m a x i m u m  e x p l o s i o n - p r o o f  d e s i g n .  T o  p r e v e n t  s t a t i c  s p a r k s ,  e l e c t r i c a l l y  g r o u n d  

a n d  b o n d  a l l  c o n t a i n e r s ,  p i p e l i n e s ,  e t c . ,  u s e d  i n  s h i p p i n g ,  t r a n s f e r r i n g ,  r e a c t i n g ,  p r o d u c t i o n ,  a n d  s a m p l i n g  o p e r a t i o n s .  O t h e n  U s e  s a f e t y  

c a n s  f o r  t r a n s f e r r i n g  s m a l l  a m o u n t s  o f  e t h y l  b e n z e n e .

T r a n s p o r t a t i o n  D a t a  ( 4 9  C F R  1 7 2 . 1 0 1 - 2 )

D O T  S h i p p i n g  N a m e :  E t h y l  B e n z e n e  

D O T  H a z a r d  C l a s s :  F l a m m a b l e  L i q u i d  

I D N O . U N 1 1 7 5

D O T  L a b e l :  F l a m m a b l e  L i q u i d

D O T  P a c k a g i n g  E x c e p t i o n s :  4 9  C F R  1 7 3 . 1 1 8

D O T  P a c k a g i n g  R e q u i r e m e n t s :  4 9  C F R  1 7 3 . 1 1 9

I M O  S h i p p i n g  N a m e :  E t h y l b e n z e n e  

I M O  H a z a r d  C l a s s :  3 . 2  

I M O  L a b e l :  F l a m m a b l e  L i q u i d  

I M D G  P a c k a g i n g  G r o u p :  I I

R e f e r e n c e s ;  1 ,  2 6 ,  3 8 ,  8 4 - 9 4 ,  1 0 0 , 1 1 6 ,  1 1 7 ,  1 2 0 ,  1 2 2 .

iu d g m e m s  a i  to  U ie  t i b u b i l i t y  o f  m f o n r a b o n  b o r i n  f o r  p u i d u s e r i  p u r p o i a  i r e  

n e c e s ia h ly  p u re b a a e r 'i  re s p o n s ib ilit y .  T h e r e f o r e ,  a l t h o u ^  r e a s o n ib le  c a n  h a s  

b e e n  taJcea ia  th e  p re p a re a o n  o f  s u c h  m f o n n a a o n ,  G e a i u m  P u b l is a i a g  C o i p .  

e a le a d i  n o  w a n a n a e s ,  m a k a  d o  re p re te n ta b o a a  a n d  » « « ■ ■ » , » »  n o  r e s p o n s ib ilit y  

as to  th e  a c c u ia c y  o r  s u it a b ia ty  o f  s u c h  in f o r m a u o n  f o r  a p p l ic a t io n  to  

p u ic b a s e r i  in te n d e d  p u r p o s e i  o r  f o r  c o n s e q u e n c e s  o f  its  u s e .

P r e p a r e d  b y  P J  I g o e ,  B S

I n d u s t r i a i  H y g i e n e  R e v i e w :  D J  W i l s o n ,  C I H

M e d i c a l  R e v i e w :  W  S i l v e r m a n ,  M D

C o p y i i f M  0 1 9 8 S  b y  O o i n m  P n U i a l i i a s  C o t p o n U o n

A n y  c s n a n c r c i a l  u e  o r  l e p n C o c d a n  w u b o u  U K  p a b l i a n e r i  p e n e i a i a a  i s  p r o h i b i t e d



Material Safety Data Sheet
From Genium's Reference Collection 

G e n i u m  P u b l i s h i n g  C o r p o r a d o i  

1 1 4 5  C a u l y n  S t r e e t  

S c h e n e c t a d y ,  N Y  1 2 3 0 3 - 1 8 3 6  U S A  

( 5 1 8 )  3 7 7 - 8 8 5 5
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26
I  M a t e r i a l  N a m e :  C R E S O L *

D e s c r i p t i o n  ( O r i g i n / U s e s ) :  U s e d  a s  a  s o l v e n t ,  d i s i n f e c t a n t ,  f u m i g a n t ;  i n  p h o t o g r a p h i c  

d e v e l o p e r s  a n d  e x p l o s i v e s ;  a n d  t o  m a k e  s y n t h e t i c  r e s i n s .

O t h e r  D e s i g n a t i o n s :  C r e s y l i c  A c i d ;  C H , C , H p H ;  C A S  N o .  1 3 1 9 - 7 7 - 3

I  M a n u f a c t u r e r :  C o n t a c t  y o u r  s u p p l i e r  o r  d i s t r i b u t o r .  C o n s u l t  t h e  l a t e s t  e d i t i o n  o f  t h e  C A e m i c a i i v e e k  

B u y e r s  G u i d e  ( G e n i u m  r e f .  7 3 )  f o r  a  l i s t  o f  s u p p l i e r s .

* S e e  G e n i u m  I n d u s t r i a l  M S D S  5 6 0  f o r  d a t a  s p e c i f i c  t o  o r t M o < r e s o L  

* * F i r e  d i a m o n d  f o r  C i e s o l  m i x n i r e  N o t  F o u n d .

o r t h o * ^

NFPA
H M I S  

H  3  

F  2  

R  1  

P P G *

* S e e  s e c L  8

m e t a  a n d  p a n * *

NFPA

R  1  

I  4  

S  4  

K  1

C r e s o l ,  C A S  N o .  1 3 1 9 - 7 7 - 3  

o r t / i o - C r e s o L  C A S  N o .  0 0 9 5 - 4 8 - 7  

J m e t a - C r e s o l  C A S  N o .  0 1 0 8 - 3 9 - 4  

I  p a r o - C r e s o l ,  C A S  N o .  0 1 0 6 - 4 4 - 5

J  * C r e s o l  i s  a  c o m m e r c i a l  m i x O i i e  o f  t h r e e  i s o m e r s  { o r t h o ,  m e t a .  a n d  p a r a ) .

I  C o n t a c t  y o u r  s u p p l i e r  t o  d e t e n n i n e  t h e  p e r ^ t  b y  w e i g h t  o f  e a c h  i s o m e r  a n d  t o  

I d e t e r m i n e  i f  h a z a r d o u s  i n g r e d i e n t s l o o n t a m i n a n t s  s u c h  a s  p h e n o l ,

I  x y l e n e ,  o r  b e n z e n e  a r e  p r e s e n t  i n  r e p o r t a b l e  q u a n t i t i e s .

I  * * T h i s  m a t e r i a l  c a n  b e  a b s t v b e d  t l n o u g h  i n t a c t  s l d n ,  w h i c h  c o n t r i b u t e s  t o  

I  o v e r a l l  e x p o s u r e .

1  * * * S e e  N I O S H ,  R T E C S  ( G 0 5 9 5 0 0 0 0 ,  m i x e d  c r e s o l ;  G 0 6 1 2 5 0 0 0 ,  m e t a - ,  

I G 0 6 3 0 0 0 0 0 ,  o n h o \  G 0 6 4 7 5 0 0 0 ,  p a r t ) ,  f o r  a d d i t i o n a l  d a t a  w i t h  r e f e r e n c e s  t o  

I r e p r o d u c t i v e ,  t u m o r i g e n i c ,  m u t a g e n i c ,  a n d  i r r i t a t i v e  e f f e c t s .

SECTION 3- DATa ?

O S H A  P E L  ( S k i n * * )

8 - H r  T W A :  5  p p m ,  2 2  m g / m *  ( A l l  I s o m e n )

A C G I H  T L V  ( S k i n * * ) ,  1 9 8 7 - 8 8

T L V - T W A :  5  p p m ,  2 2  m g / m *

T o x i c i t y  D a t a * * *

R a t ,  O r a l ,  L D „ ;  1 4 5 4  m g / k g  

M o u s e ,  O r a l ,  L D „ :  7 6 0  m g / k g  

R a b b i t .  S l d n ,  L D j , :  2 0 0 0  m g / k g

B o l l i n g  P o i n t *

S p e c i f i c  G r a v i t y  ( H , 0  =  1 ) :  1 . 1  

V a p o r  P r e s s u r e *

W a t e r  S o l u b i l i t y  { % ) - .  S l i g h t  

M o l e c u l a r  W e i g h t :  1 0 8  G r a m s / M o l e

p H :  A c i d i c

A p p e a r a n c e  a n d  O d o r :  A c o l o r i e s s ,  y e l l o w i s h ,  b r o w n i s h  y e l l o w ,  o r  p i n k i s h  l i q u i d  t h a t  d a i k e n s  u p o n  e x p o s u r e  t o  a i r  a n d  l i g h t ;  p h e n o l i c  

I o d o r .  A p p e a r a n c e  a n d  o d o r  d e p e n d  u p o n  t h e  s u p p l i e r  a n d  t h e  e x a c t  c o m p o s i t i o n  o f  t h e  p u r c h a s e d  c r e s o l .

♦ C o n t a c t  y o u r  s u p p l i e r  t o  d e t e n n i n e  t h e  s p e c i f i c  p h y s i c a l  p r o p e r t i e s  o f  t h e  c r e s o l  p r o d u c t .

1 SECTION 4. EIRE AND EXPLOSION DATA r.OWER i i i l P P E R -

1 F l a s h  P o i n t  a n d  M e t h o d A u t o i g n i d o n  T e m p e r a t u r e F l a m m a b i l i t y  L i m i t s  i n  A i r

1 « *
%  b y  V o l u m e

•

E x t i n g u i s h i n g  M e d i a :  * C o n t a c t  y o u r  s u p p l i e r  f o r  t h i s  d a t a .  C r e s o l  b u r n s ;  t r e a t  i t  a s  a  m o d e r a t e  f i r e  h a z a r d  a n d  a  s l i g h t  e x p l o s i o n  h a z a r d  

w h e n  e x p o s e d  t o  h e a t  o r  f l a m e .  U s e  f o a m ,  d i y  c h e m i c a l ,  c a r b o n  d i o x i d e ,  a n d  w a t e r  s p r a y  t o  e x t i n g u i s h  c r e s o l  f i r e s .

S p e c i a l  F i r e - f i g h t i n g  P r o c e d u r e s :  W e a r  a  s e l f - c o n t a i n e d  b r e a t h i n g  ^ p a r a t u s  ( S C B A )  w i t h  a  f u l l  f a c e p i e c e  o p e r a t e d  i n  t h e  p r e s s u r e -  

I d e m a n d  o r  p o s i t i v e - p r e s s u r e  m o d e .

SECTION 5. REACTIVITY DATA
C r e s o l  i s  s t a b l e  i n  c l o s e d  c o n t a i n e r s  a t  r o o m  t e m p e r a t u r e  u n d e r  n o r m a l  s t o r a g e  a n d  h a n d l i n g  c o n d i t i o n s .  I t  c a n n o t  u n d e r g o  h a z a r d o u s  

p o i y m e n z a t i o n .

C h e m i c a l  I n c o m p a t i b i l i t i e s :  T h i s  m a t e r i a l  r e a c t s  d a n g e r o u s l y  w i t h  c h l o r o s u l f o n i c  a c i d ,  n i t r i c  a c i d ,  o l e u m ,  a n d  s t r o n g  o x i d i z i n g  a g e n t s .

C o n d i t i o n s  t o  A v o i d :  H o t  c r e s o l  c a n  a t t a c k  c o p p e r ,  a l u m i n u m ,  m a g n e s i u m ,  z i n c ,  a n d  l e a d .  S t a i n l e s s  s t e e l  i s  r e c o m m e n d e d  f o r  u s e  w i t h  

c r e s o l .  A v o i d  d i r e c t  c o n t a c t  w i t h  i n c o m p a t i b l e  c h e m i c a l s  o r  e x p o s u r e  t o  s o u r c e s  o f  i g n i t i o n .  M a n y  o r g a n i c  p o l y m e r s  w i l l  d i s s o l v e  o r  s o f t e n  

w h e n  e x p o s e d  t o  h o t  c r e s o l .

H a z a r d o u s  P r o d u c t s  o f  D e c o m p o s i t i o n :  T o x i c  g a s e s  s u c h  a s  c a r b o n  m o n o x i d e  a n d  h e a t e d  c r e s o l  a n d / o r  c r e s o l  d e r i v a t i v e s  l i k e  p h e n o l  

m a y  b e  p r o d u c e d  d u r i n g  f i r e s .

C o p y n i h t  6 1 9 M  O e n l n m  f e b U U i t a *  C o i p o n t i n n .

A i i y  e o B o i a n i a l  B W  « T  n p a t o c t l a a  w iib O B f  d a  p a f t U i b a ' i  p m a i n i o a  ■  i m l i i b l u d .
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C r e s o i  I S  n o t  l i s t e d  a s  a  c a r c t n o g e n  b y  t h e  N T P ,  l A R C ,  o r  O S H A .

S u m m a r y  o f  R i s k s :  C r e s o l  i s  c o i i o s i v e  t o  a n y  b o d y  d s s o e  i t  t o u c h e s .  S k i n  a b s o r p t i o n  c a n  o c c u r  a n d  m a y  l e a d  t o  d e l a y e d ,  p o s s i b l y  

f a t a l ,  s y s t e m i c  p o i s o n i n g .  A b s o q i t i o n  o f  c r e s o l  c a u s e s  c e n t r a l  n e r v o u s  s y s t e m  ( C N S )  d e p r e s s i o n  c h a r a c t e r i z e d  b y  m e n t a l  c o n f u s i o n ,  

d e p r e s s i o n ,  d y s p n e a ,  u r e g u l a r  a n d  r a p i d  r e s p i r a t i o n ,  a n d  w e a k  p u l s e .  D a m a g e  u >  t h e  l i v e r ,  k i d n e y s ,  l u n g s ,  s k i n ,  a n d  e y e s  a r e  a l s o  

e x p e c t e d  f r o m  e x p o s u r e  t o  c i c a o L  E x p o s u r e s  t o  c r e s o l  a r e  e m e i g e n c i e s ;  i m m e d i a t e l y  c o n s u l t  a  q u a l i f i ^  p h y s i c i a n .

M e d i c a l  C o n d i t i o n s  Aggravated b y  L o n g - T e r m  Exposure: P r e e x i s t i n g  k i d n e y  o r  h e p a t i c  ( l i v e r )  p r o b l e m s .

P r i m a r y  E n t r y :  S l d n  a b s o r p t i o n / c o n t a c t  i n h a l a t i o n .  Acute Effects: S k i n  a n d  e y e  b u r n s ,  d i f f i c u l t y  i n  b r e a t h i n g ,  a n d  r e s p i r a t o r y  

f a i l u r e .  C h r o n i c  Effects: i n f r e q u e n t l y ,  p r o l o n g e d  « i f t n  c o n t a c t  w i t h  c r e s o l  results i n  a  c h r o n i c  d i s o r d e r  c a l l e d  o c h r o n o s i s ,  w h i c h  i s  a  

d a r k e n m g  o f  t h e  s k i n ,  c o n j u n c t i v a ,  a n d  c a i t i i ^ e  o f  t h e  n o s e  a n d  can.
F I R S T  A I D :  E y e s .  I m m e d i a t e l y  f l u s h  e y e s ,  i n r i n H i n g  t h e  e y e l i d s ,  g e n t l y  b u t  t h o r o u g h l y  w i t h  p l e n t y  o f  r u n i ^ g  w a t e r  f o r  a t  

l e a s t  1 5  m i n u t e s .  T r e a t  f o r  e y e  b u m s .  S k i n .  I m m e d i a t e l y  w a s h  t h e  a f f e c t e d  a r e a  w i t h  s o a p  a n d  w a t e r  b e c a u s e  o f  t h e  i n c r e a s e d  e x p o s u r e  

h a z a r d  f r o m  s k i n  a b s o r e t i o i L  W a t c h  f o r  c h e m i c a l  t i n t i  b u m s  a n d  t r e a t  t l t e m  a c c a r d i n g i y .  I f  c o n t a c t  i s  g r o s s ,  r e m o v e  c o n t a m i n a i e d  c l o t h e s  

a n d  s h o e s  u n d e r  t h e  s a ^  s h o w e r .  F u r t h e r  w a s h i n g  o f  s k i n  w i t h  i s o p r o p y l  a l c o h o l  o r  2 0 %  g l y c e r i n e  i n  w a t e r ,  f o l l o w e d  b y  a  w a t e r  r i n s e ,

m a y  b e  u s e f u l .  Inhalation. R e m o v e  e x p o s e d  p e r s o n  t o  f r e s h  a i r ;  r e s t o r e  a n d / o r  s u p p o r t  h i s  o r  h e r  b r e a t h i n g  a s  n e e d e d .  H a v e  t r a i n e d

p e r s o n n e l  a d m i n i s t e r  o x y g e n .  Ingestion. C a l l  a p o i s o n  c o n t r o l  c e n t e r .  N e v e r  g i v e  a n y t h i n g  b y  m o u t h  t o  s o m e o o e  w h o  i s  u n c o n ­

s c i o u s  o r  c o n v u l s i n g .  I f  h e  o r  s h e  i s  r e s p o n s i v e ,  g i v e  e x p o s e d  p e r s o n  1  t o  2  o f  n t i U t  o r  w a t e r  t o  d r i n k  t o  d i l u t e  t h e  m a t e r i a L  I n d u c e  

v o m i d D g  w i t h  e m e d c .

GET MEDICAL HELP (IN PLANT, PARAMEDIC, COMMUNITY) FOR ALL EXPOŜ URES. Seek ^  
medical asslstanca for further treatraeut. obaervatlon, and rapport after first aid. NOTE TO PHYSICIAN: Wash 
the affected skin area with a mixture of polycthyleae glycol 300/lndnatrlal methylated ipirits (PEG 300/IMS-2:! 
b y  volume) or a similar preparation that will absorb the phenolic component. Personnel administering this 
treatment shouid wear robber gloves. Hospitalize persons with scrlons exposures to monitor acidosis, shock, 
convulsions, a n d  fluid balance. Thorough cleaning of the exposed person Is required, especially matted hair, s k i n  

f o l d s ,  a n d  underneath fingernails, where the cresol may concentrate.

SECTION
S p i l l / L e a k :  N o n f y  s a f e t y  p c n o n n e L  p r o v i d e  v e n n i a t i n n ,  « n h  « i i  t m i r c f i . i  n f  i g n i t i o n  i m m w i i a t g i y  L i m i t  a c c e s s  t o  t h e  s p i l l  a r e a

t o  n e c e s s a r y  p e r s o n n e l  o n l y .  C l e a n u p  p e r s o n n e l  n e e d  p r o t e c t i o n  i g s i n s t  c o n t a c t  w i t h  a n d  i n h a l a t i o n  o f  c r e s o l  ( s e e  s e c t .  8 ) .  C o n t a i n  l a r g e  

s p i l l s  a n d  c o U e c t  w a s t e .  U s e  w a t e r  s p r a y  t o  d i r e c t  c r e s o l  a w a y  f r o m  i n c o m p a t i b l e  c h e m i c a l s  ( s e e  s e c t .  5 ) .  A b s o r b  t h e  w a s t e  w i t h  s a n d ,  e a r t h ,  

o r  v e n n i c u l i t e  a n d  p l a c e  i t  i n t o  c o n t a i o e n  s u i t a b l e  f o r  e v e n t u a l  d i s p o s a l  o r  r c c l a m a b o n .  D o  n o t  f l u s h  w a s t e  t o  a  s e w e r .

W a s t e  D  I s p o s a l :  C o n s i d e r  r e c l a m a t i o n ,  r e c y c l i n g ,  o r  d e a t r u c t i o n  r a t h e r  t h a n  d i s p o s a l  i n  a  l a n d f i l l .  C o n t a c t  y o u r  s u p p l i e r  o r  a  l i c e n s e d  

c o n t r a c t o r  f o r  d e t a i l e d  r e c o m m e n d a t i o n s .  F o l l o w  F e d e r a L  s t a t e ,  a n d  l o c a l  r e g u l a t i o n s .

O S H A  Designations
A i r  C o n t a m i n a n t  ( 2 9  C F R  1 9 1 0 . 1 0 0 0  S u b p a i t  Z )

E P A  Designations ( 4 0  CFR 3 0 2 . 4 )

R C R A  H a z a r d o u s  W a s t e ;  N o .  U 0 5 2

C E R C L A  H a z a r d o u s  S u b s t a n c e ,  R e p o r t a b l e  ( ^ u a n U t y :  1 0 0 0  l b s  ( 4 S 4  k g ) ,  p e r  t h e  Q e a n  W a t e r  A c t  ( C W A ) ,  S e c t i o n  3 1 1  ( b )  ( 4 )  a n d  t h e  

R e s o u r c e  C o n s e r v a t i o n  a n d  R e c o v e r y  A c t  ( R C R A ) .  S e e t i n n  3 0 0 1

r a D O l e m e n t ^ ^ m L T r i w f  “ * * 7  g o g g l e s .  W h e r e  s p l a s h i n g  i s  p o s s i b l e ,  w e a r  a  f u l l  f a c e  s h i e l d  a s  a
S i r T t o l T w S ^  f a “ - P n ) t e c t i o n  r e g u l a t i o n s  ( 2 9  C F R  1 9 1 0 . 1 3 3 ) .

u s e  c o n c e n t r a t i o n s  a n d / o r  t h e  c j ^ s u r T i  ^  * *  N / O S H  P o c k e t  G u i d e  t o  C h e m i c a l  H a z a r d s  ( G e n i u m  r e f .  8 8 )  f o r  t h e  m a x i m u m -

^  P o U o ' ^ O S H A  r e s p f r a t o r  r e g u l a t i o n s  ( 2 9  C F R  1 9 1 0 . 1 3 4 ) .  F o r  e m e r g e n c y

f a c e p i e c e  o p e r a t e d  i n  ^

a t m o s n h e r c s  O t h e r -  A i r - p u r i f y i n g  r e s p i r a t o r s  w i l l  n o t  p r o t e c t  w o r k e r s  i n  o x y g e n - d e H c i e n t

a n d  o o e r a i e  b o t h  v e n e i ^  a n d  *  * * !  a p r o n s ,  g a u n t l e t s ,  e t c . ,  t o  p r e v e n t  s k i n  c o n t a c t  w i t h  c r e s o l .  Ventilation: I n s t a l l

O S H A  P E L  s t a n d L d  c i t e d  i n  t y a t e m  p o w e r f u l  e n o u g h  t o  m a i n t a i n  a i r b o r n e  c o n c e n t r a t i o n s  o f  c r e s o l  b e l o w  t h e

Safety Stations; Make etmagency eyewash sutions, safety/quick-drench showers, and
i r r i t a n t s  a n d  a l l  l e n s e s  c o n r e n r ^ i d , ^ ^ k .  * “ * “ “ * * * *  Equipment: C o n t a t t  l e n s e s  p o s e  a  s p e c i a l  h a z a r d ;  s o f t  l e n s e s  m a y  a b s o r b  

w e a r i n g  i t  a g a i n -  c l e a n  t h i s  m a t e r i a f ^  w e a r  c o n t a a  l e n s e s  i n  a n y  w o r k  a r e a .  R e m o v e  c o n t a m i n a t e d  c l o t h i n g  a n d  l a u n d e r  i t  b e f o r e

a(teSn?thr,;lSral Comments: P r a c t i c e  g o o d  p e n o n a l  h y g i e n e ;  a l w a y s  w a s h  t h o r o u g h l y

d r i n k i n g ,  o r s m o k i n g .  D o  ; ^ e a t ° d r S  S  t n m s f c r r i n g  i t  f r o m  y o u r  h a n d s  t o  y o u r  m o u t h  w h i l e  e a t i n g .

S E C T IO N  9. S P E C IA L  P R E C A U T IO N S  A N D  C O M M E N T S
^  a r e a  a w a y  f r o m  i n c o m p a t i b l e  c h e m i c a l s  ( s e e  s e c t .  5 )  a n d  s o u r c e s  o f

^  r e r i s m f m l i h e S T S  c ^ c M y  r c ^ s e .  B u i l d  a l l  s t o r a g e  f a c i l i t i e s  o f  n o n f l a m m a b l e  m a t e r i a l s  t h a t

a n d  p r o c e s s i n g  e q u i p m e n t  t h a t  c o u l d  b e  i n  r a S S t  

T r a n s p o r t a t i o n  D a t a  ( 4 9  C F R  1 7 2 . 1 0 1 - 2 )

D O T  H a z a r d ° C l a s s ™ C o m s i v i  M  r  i  L a b e l :  C o r r o s i v e  IMO C l a s s :  6 . 1
D O T  H a z a r d  C l a s s .  C o r r o s i v e  M a t e r i a l  DOT ID N o .  U N 2 0 7 6  IMO L a b e l :  P o i s o n

R e f e r e n c e s :  1 . 2 , 2 6 , 3 8 ,  8 4 - 9 4 , 1 0 0 , 1 1 2 ,  1 1 3 , 1 1 4 .

J u i i g n i e n u  a t  t o  m e  l u i u b U i t y  o f  i n f o m a u o a  h e r a a  f o r  p u i c A a s e r ' i  p u r p o e e *  m  

n e c e s s a n l y  p u i c h a s e r i  r e e p o a a b i l i t y .  T h e r e f o r e ,  t l t h o u ^  r e i s o n a b l e  c a n  h e i  

h e e a  u k e a  i n  t h e  p r e p a n t i o a  o f  a u c h  i a f o n r n i o n ,  G e a i u m  P u b l i a h i a f  C o q i .  

u t e a d a  a o  w a m a t i e a ,  m a a n  a o  r e p i r a r . n t a t i o a i  a n d  g o  r e a p o o a i b i l i t y

a i  t o  m e  a c o i r a c y  o r  i m t a h i l i l y  o f  a u c h  i n f o r n u u o a  f o r  a p p i i c a t i o B  t o  

p u r e t a a a e r a  i n t e n d e d  p u r p o e e e  o r  f o r  c o n a e q u e a c e a  o f  i l l  U K L

P r e p a r e d  b y  P J I g o e ,  B S

I n d u s t r i a l  H y g i e n e  R e v i e w :  D J  W i l s o n ,  C I H

M e d i c a l  R e v i e w :  M J  H a r d i e s ,  M D

C o p y r i g U  C  1 9 a  O c t t im B  f t M i A t m  C o r p o n a o Q .

A flT  c o o D o c i i i  w  o r  r e p r e d a c o o B  % u b o «  p B M i i t a e r ^  p i t o p r o b t b t t i d .
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SECTION 1. MATERIAL IDENTIFICATION 24
M a t e r i a l  N a m e :  N A P H T H A L E N E

D e s c r i p t i o n  ( O r l g i n / U s e t ) :  U s e d  a s  •  m o t h  r e p e U a n t  a n d  i n  m a n y  i n d u s t r i a l  p r o c e s s e s .

O t h e r  D e s l g n a t l o n a :  N a p h t h a l i n ;  N a p h t h e a e ;  T a r  C a m p h o r  C . H , ;

N I O S H  R T E C S  N o .  Q J 0 5 2 5 0 0 0 ;  C A S  N o .  0 0 9 1 - 2 0 - 3

M a n u f a c t u r e r :  C o n t a c t  y o u r  s u p p l i e r  o r  d i s t r i b u t o r .  C o n s u l t  t h e  I s i e s t  e d i t i o n  o f  t h e  

C h e m i c a i w e e k  B u y e r  ' s  G u u U  ( G e m u m  r e f .  7 3 )  f o r  a  l i s t  o f  l u p p l i e n .

SECTION 2. INGREDIENTS AND HAZARDS % EXPOSURE LIMITS
N a p h t h a l e n e ,  C A S  N o .  0 0 9 1 - 2 0 - 3 c a l O O

* I m m e d i a t e l y  d a n g e r o u s  t o  l i f e  a n d  h e a l t h

* * S e e  N I O S H  R T E C S  f o r  a d d i t i o n a l  d a t a  w i t h  l e f e r e n c e a  t o  i r r i t a t i v e ,  m u t a g e n i c ,  

r e p r o d u c t i v e ,  a n d  t u m o r i g e a i c  e f f e c t s .

I D L H * U v e l : 5 0 0 p p m

A C G I H  T L V s ,  1 9 8 7 - 8 8  

T L V - T W A :  1 0  p p m ,  5 0  m g / m *  

O S H A  PEL 
8 - H r  T W A :  1 0  p p m ,  5 0  m g / m *  

T o x i c i t y  Dtia**
( n j U d .  O r i l .  L D ; ^ :  1 0 0  m g / k g  

M s n ,  U n k n o w n ,  L D , ^ :  7 4  m g / k g  

R s l .  O r s l .  L D „ :  1 2 5 0 m g A g

SECTION 3. PHYSICAL DATA
B o l l i n g  P o i n t :  4 2 4 * F ( 2 1 8 ' Q  

V a p o r  D e n s i t y  ( A i r  =  I ) :  4 . 4  

V a p o r  P r e s s u r e :  0 . 0 8 7  T o i r  a t  7 7 ’ F  ( 2 5 ’ C )  

W a t e r  S o l u b i l i t y :  I n s o l u b l e

A p p e a r a n c e  a n d  O d o r :  W h i t e  c r y s t a l l i o e  f l a k e s ;  s t r o n g  c o a l  I s r o d o r .

Spccinc G r a v i t y  (H,0 = 1): 1 . 1 6 2 a i 6 8 ’ F ( 2 0 * Q  

Malting Point: I 7 6 T ( 8 0 ' C )

Molecular Weight: 1 2 8  G r a m s / M o l e  

% Volatile b y  Volume: c a  1 0 0

SECTION 4. FIRE AND EXPLOSION DATA
F l a s h  P o i n t  a n d  M e t h o d

I74-F (79’C) OC; 190*F (88*0 CC

A u t o i g n i d o n  T e m p e r a t u r e

9 7 9 ‘ F f 5 2 6 ‘ q

F l a m m a b i l i t y  L i m i t s  i n  A i r

%  b y  V o l u m e

LOWER UPPER

0 . 9 5 . 9

E x t i n g u i s h i n g  M e d i a :  U s e  w u e r  s p r a y ,  d r y  c h e m i c a l ,  o r  c a r t x x i  d i o x i d e  u  f i g h t  f i r e s  i n v o l v i n g  n a p h t h a l e n e .  C a u t i o n :  F o a m  o r  d i r e c t  

w a t e r  s p r a y  a p p l i e d  t o  m o l t e n  n a p h t h a l e n e  m a y  c a u a e  e x t e n s i v e  f o a m i n g .

U n u s u a l  F i r e  o r  E x p l o s i o n  H a x a r d s :  N a p h t h a l e n e  i s  a  v o l a t i l e  s o l i d  t h a t  g i v e s  o f f  n a m m a b i c  v a p o r  w h e n  h e a l e d  ( a s  i n  f i r e  s i t u a t i o n s ) .  

T h i s  v a p o r  i s  m u c h  d e n s e r  t h a n  a i r  a n d  w i l l  c o l l e c t  i n  e n c l o s e d  o r  l o w - l y i n g  a r e a s  l i k e  s u m p s .  I n  t h e s e  a r e a s  a n  e x p l o s i v e  a i r - v a p o r  m i x t u r e  

m a y  f o r m ,  a n d  e x u a  c a u t i o n  i s  r e q u i r e d  t o  p r e v e n t  a n y  i g n i t i o n  s o u t c e a  f r o m  s t a r t i n g  a n  e x p l o s i o n  o r  f i r e .

S p e c i a l  F l r e - f l g h t l n g  P r o c e d u r e s :  W e a r  a  s e l f - c o n t a i n e d  b r e a t h i n g  a p p a r a t u s  ( S C B A )  w i t h  a  f u l l  f a c e p i e c e  o p e r a t e d  i n  t h e  p r e s s u r e -  

d e m a n d  o r  p o s i t i v e - p r e s s u r e  e r o d e .  _____________________________________

SECTION 5. REACTIVITY DATA
N a p h t h a l e n e  i s  s t a b l e  i n  c l o s e d  c o n t a i n e r s  a t  r o o m  t e m p e r a t u r e  u n d e r  n o r m a l  s t o r a g e  a n d  h a n d l i n g  c o n d i t i o n s .  I t  d o c s  n o t  u n d e r g o  

h a z a r d o u s  p o i y m c r i r j t i o n .

C h e m i c a l  I n c o m p a t i b i l i t i e s :  N a p h t h a l e n e  i s  i n c o m p a t i b l e  w i t h  s t r o n g  o x i d i z i n g  a g e n t s ,  c h r o m i c  a n h y d r i d e ,  a n d  m i x t u r e s  o f  a l u m i n u m  

t r i c h l o r i d e  a n d  b e n z o y l  c h l o r i d e .

C o n d i t i o n s  t o  A v o i d :  I g n i t i o n  s o u r c e s  l i k e  o p e n  f l a m e ,  u n p r o t e c t e d  h e a l e r s ,  e x c e s s i v e  h e a t ,  l i g h t e d  t o b a c c o  p r o d u c t s ,  a n d  e l e c t r i c  s p a r k s  

m u s t  n o t  o c c u r  i n  w o r k  a r e a s  w h e r e  n a p h t h a l e n e  v a p o r  m a y  b e c o m e  c o n c e n t r a t e d .

H a z a r d o u s  P r o d u c t s  o f  D e c o m p o s i t i o n :  T o x i c  g a s e s  l i k e  c a r b o n  m o n o x i d e  i r e  p r o d u c e d  d u r i n g  f i r e  c o n d i t i o n s .  I r r i t a t i n g ,  f l a m m a b l e  

v a p o r  f o r m s  b e l o w  t h e  m e l t i n g  p o i n t  b e c a u s e  e v e n  s o l i d  n a p h t h a l e n e  h a s  a  s i g n i f i c a n t  v a p o r  p r e s s u r e .

C a i i m t M  e  19 X 7  O c n t u i  V a U t a M a t  O o t p m u .

A n y  C C T n m p tm  i m  «  n p t o a m u o B  w i i l i e n  B ie  p im i i i l u r t  p r m i i i i i u u  k  f m iW h lM lI ,



No. 624 NAPHTHALENE 11/87
SECTI0N.6. HEALTH HAZARD INFORMATION
Naphthalene is ooi listed as a carcinogen by the NTP, lARC, or OSHA.
Sum m ary of Risks: Renal shutdown (kidney failure), hemolytic effects (breakdown of red blood cells), hematuria (blood in the 
unne), oliguria (low volume of urine), jaundice, eye damMe, and depression of the central nervous system (CNS) are the primary health 
concerns associated with exposure to naphthalene. The ACGIH TLVs in section 2 are set to prevent eye damage. These recommended 
exposure limits may not be low enough to prevent blood changes in genetically hypersensitive individuals.
M edical C onditions A ggravated by Long-Term  E xposure: Diseases of the blood, liver, and kidneys. Administer medical 
exams emphasizing these organs. Target Organs: Eyes, skin, kidneys, liver, blood (red blood cell effects), and CNS.
Primary Entry: Inhalation, skin contact A cute E ffects: inhalation of naphthalene vapor causes excitement confusion, headache, 
nausea, and loss o f appcute. C hronic Effects: Increased incidence of cataracu.
FIRST AID
Eye Contact: Immediately flush eyes, including under the eyelids, gently but thoroughly with plenty of running water for at least 15 
minutes to remove particles.
Skin Contact: Immediately wash the affected area with soap and water.
Inhalation: Remove victim u> fresh air; restore and/or suppoit his breathing as needed.
Ingestion: Call a poison control center. Never give anytliing by mouth to someone who is unconscious or convulsing. Administer a 
gastnc lavage followed by saline catharsis. Monitor blood and electrolytic balance. Other sources recommend giving the victim several 
glasses of water to drink.

GET M EDICAL HELP (IN  PLANT, PAR AM ED IC, COM M UNITY) FOR ALL EX PO SU R ES. Seek prom pt 
m edical assistance for further treatm ent, observation , and support after first a id .

SECTION 7. SPILL. LEAK, AND DISPOSAL PROCEDURES
Splll/L eak: Notify safety penonnel, 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 
naphihalene into closable conuinen for disposal. Keep waste out of sewers, watersheds, and waterways.
W aste 0  Isposal: Consider reclamation, tecycting, 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 D esignations
Air Contaminant (29 CFR 1910.10(X), SubpanZ)
EPA D esign ation s (40 CFR 302.4)
RCRA Hazardous Waste, No. U165
CERCLA Hazardous Substance, Reporuble Quantity: 100 Ibi (45.4 kg)

SECTI0_N__8^SPECIAL PROTECTION INFORMATION
G oggles: Always wear protective eyeglasses or chemical safely goggles. Follow the eye- and face-protection guidelines of 
29 CFR 1910.133. Reaptrator: Use a NIOSH-appioved respirator per the NIOSH Pocket Guide to Chemical Hazards (Genium ref. 88) 
for the maximum-use concentrations and/or the exposure limits cited in section 2. Respirator usage must be in accordance with the OSHA 
regulations of 29 CFR 1910.134. IDLH or unknown concentrations require an SCBA with a full facepiece operated in the pressure-demand 
or positive-pressure mode. W arning: Air-purifying respiiaton will not protect workers in oxygen-deficient atmospheres.
Other Equipment: Wear impervious gloves, boots, aprons, gauntlets, etc., as required by the specific work environment to prevent skin 
contacL V entilation: 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  S ta tion s: Make eyewash stations, 
washing facilities, and safety showera available in areas o f use and handling. C ontam inated Equipm ent: Contact lenses pose a special 
hazard; soft lenses may absorb uritants, and all lenses concentrate them. Do not wear contact lenses in any work area. Remove and launder 
contaminated clothing before wearing it again; clean thii material from shoes and equipment.
Comments: Practice good penonal hygiene; always wash thoroughly after using this material. Keep this material off of your clothing 
and equiptnenL Avoid transferring this material from hands to mouth while eating, drinking, or smoking. Do not smoke, eat, or drink in 
any immediate work area. Avoid inhalation of vapor! ___________

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS
Storage Segregation: Store naphthalene in a cool, dry, well-ventilated area away from chemical incompatibles (see sect 5).
Special H andling/Storage: Protect containers from physical damage. All bulk storage facilities must be built with an explosion-proof 
design. AU containers used in shipping/transferring operations must be electrically grounded to prevent static sparks. Use monitoring 
equipment to measure the extent of vapor present in any storage facility containing naphthalene because of potential fire and explosion 
hazards.
Com m ents: 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 tlie potential for explosion increases. Do not smoke in any use or storage areal 
Transportation Data (49 C FR 172 .101-2)
DOT Shipping Name: Naphthalene DOT ID N o. UN1334
DOT Hazard Class: ORM-A IMO Label: Flammable Solid
IMO Class: 4.1 DOT Label: None

HoferciuB. :  I, I < H.l 0-1 | ()t PM

J u U g m c n i A  u  l o  m e  t u i i a n i h t y  o f  i n i o r m j i i o n  h e r e i n  l o r  p u i v n - i e r t  p u i p o a e t - n :  *  n r n v a l s
n e c e s u n t y  p u r c t i a i e r i  r e i p o n s i B i l i i y  T h e r e f o r e ,  i l t h o u g h  r e a i o u A l e c e r e  h u  | 1  p r o  d  S

b e e n  u x e n  m  t h e  p r e p e r a u o n  o f  t u c h  i n l o r m u i o n .  G e n i u n i  P u b l i i h i n g  C o r p .  

e x i e n d s  d o  w a m n t i e e ,  m a k e e  n o  r e p r e a e n u u o n i  a n d  a a t u m e t  n o  r e t p o n s i b i l i i y  

a t  10 i h e  a c c u r a c y  o r  u i u b i h l y  of a u c h  i n l o n n a i i o o  f o r  a p p l i c a u o a  l o  

p u r c h a i e r t  i n t e n d e d  p u r p o a e a  o r  f o r  c o n s e q u e n c e i  o f  i t t  u s e .

I n d u s t .  H y g i e n e / S a f e t y  

M e d i c a l  R e v i e w

C e p y i i i M  e  I 9 S 7  O c n l o a  P a P l i d i i n t  C o r p o r a u o n .

A n y  c o m i i m i a l  a l t  o r  r e p r a d e c t i o n  m i n e e i  m e  p u W i i l i i r ' i  p c m d U M a i  u  p c o e i M t t d .
Copyright ®  November 1. 1987



Occupationai Health Guideline for 
Cyanide

INTRODUCTION

T h i s  g u i d e i i n e  i s  i n t e n d e d  a s  a  s o u r c e  o f  i n f o r m a t i o n  f o r  

e m p l o y e e s ,  e m p l o y e r s ,  p h y s i c i a n s ,  i n d u s t n a l  h y g i e m s t s .  

a n d  o t h e r  o c c u p a u o n a i  h e a l t h  p r o f e s s i o n a l s  w h o  m a y  

h a v e  a  n e e d  f o r  s u c h  i n f o r m a t i o n .  I t  d o e s  n o t  a t t e m p t  t o  

p r e s e n t  a l l  d a u ;  r a t h e r ,  t t  p r e s e n t s  p e n i n e n t  i n f o r m a t i o n  

a n d  d a u  u i  s u m m a r y  f o r m .

APPUCABIUTY

T h e  g e n e r a l  g u i d e l i n e s  c o n t a i n e d  i n  t h i s  d o c u m e n t  

a p p l y  t o  a i l  c y a n i d e s .  P h y s i c a l  a n d  c h e m i c a l  p r o p e n i e s  

o f  t w o  s p e c i f i c  c o m p o u n d s  a r e  p r o v i d e d  f o r  t l i u s i r a u v e  

p u r p o s e s .

SUBSTANCE IDENTIFICATION 

Potassium  cyan id e

•  F o r m u l a :  K C N

•  S y n o n y m s ;  N o n e

•  A p p e a r a n c e  a n d  o d o r :  W h i t e  s o l i d  w i t h  a  f a i n t  

a l m o n d  o d o r .

Sodium  cyan ide

•  F o r m u l a ;  N a C N

•  S y n o n y m s :  N o n e

•  A p p e a r a n c e  a n d  o d o r :  W h i t e  s o l i d  w i t h  a  f a i n t  

a l m o n d  o d o r .

PERMISSIBLE EXPOSURE LIMIT (PEL)

T h e  c u r r e n t  O S H A  s u n d a r d  f o r  c y a n i d e  i s  5  m i l l i g r a m s  

o f  c y a n i d e  p e r  c u b i c  m e t e r  o f  a i r  ( m g / m * )  a v e r a g e d  

o v e r  a n  e i g h t - h o u r  w o r k  s h i f t . - N I O S H  h a s  r e c o m m e n d ­

e d  t h a t  t h e  p e r m i s s i b l e  e x p o s u r e  l i m i t  b e  c h a n g e d  t o  a  

c e i l i n g  o f  5  m i l l i g r a m s  c y a n i d e  p e r  c u b i c  m e t e r  o f  a i r  

a v e r a g e d  o v e r  a  1 0 - m i n u t e  p e n o d .  T h e  N I O S H  C r i t e n a  

D o c u m e n t  f o r  H y d r o g e n  C y a m d e  a n d  C y a n i d e  S a l u  

s h o u l d  b e  c o n s u l t e d  f o r  m o r e  d e u t i e d  i n f o r m a t i o n .

HEALTH HAZARD INFORMATION
• Routes of exposure
C y a n i d e  c a n  a l T e c t  t h e  b o d y  i f  i t  i s  i n h a l e d ,  i f  i t  c o m e s  i n  

c o n t a c t  w i t h  t h e  e y e s  o r  s k i n ,  o r  i f  i t  i s  s w a i i o w e a .  

S u f f i c i e n t  c y a n i d e  m a y  b e  a b s o r b e d  t h r o u g h  t h e  s k i n ,  

e s p e c i a l l y  i f  t h e r e  a r e  c u u  t o  c a u s e  f a t a l  p o i s o n i n g .

• ElTects of OTcrezpoaure
I .  S h o n - u r m  E x p e t u r r  i n h a l a t i o n  o r  i n g e s t i o n  o f  c y a ­

n i d e  s a l t s  m a y  b e  r a p i d l y  f a t a l .  L a r g e r  d o s e s  b y  i n h a l a ­

t i o n  o r  s w a l l o w i n g  m a y  c a u s e  t h e  p e r s o n  t o  r a p i d l y  l o s e  

c o n s c i o u s n e s s ,  s t o p  b r e a t h i n g ,  a n d  d i e .  I n  s o m e  c a s e s ,  

t h e r e  a r e  c o n v u l s i o n s .  A t  l o w e r  l e v e l s  o f  e x p o s u r e ,  t h e  

e a r l i e r  s y m p t o m s  m c l u d e  w e a k n e s s ,  h e a d a c h e ,  c o n f u ­

s i o n .  n a u s e a ,  a n d  v o m i t m g .  T h e s e  s y m p t o m s  m a y  b e  

f o l l o w e d  b y  u n c o n s c i o u s n e s s  a n d  d e a t h .  O c c a s i o n a l l y ,  

c o n v u l s i o n s  o c c u r .  M i l d e r  f o r m s  o f  i n t o x i c a u o n  m a y  

r e s u l t  o n l y  m  w e a k n e s s ,  d i z z i n e s s ,  h e a d a c h e ,  a n d  

n a u s e a .  T h e  d u s t  o f  c y a n i d e  s a l t s  i s  i m t a t i n g  t o  t h e  e y e s .  

I n  t h e  p r e s e n c e  o f  t e a r s ,  i t  m a y  c a u s e  t h e  s y m p t o m s  o f  

p o i s o n i n g  d e s c n b e d  a b o v e .  T h e  d u s t  o f  c y a n i d e  s a l t s  

m a y  p r o d u c e  i r r i t a t i o n  o f  t h e  n o s e  a n d  s k i n .  S t r o n g  

s o l u t i o n s  o f  c y a n i d e  s a l t s  a r e  c o r r o s i v e  a n d  m a y  p r o ­

d u c e  u l c e r s .

Z  L o n g - t e r m  E x p o s u r e :  E f i e c t s  f r o m  c h r o n i c  e x p o s u r e  

t o  c y a n i d e  a r e  n o n - s p e c i f i c  a n d  r a r e .

3 .  R e p o r t i n g  S i g n s  a n d  S y m p t o m s :  A  p h y s i c i a n  s h o u l d  b e  

c o n t a c t e d  i f  a n y o n e  d e v e l o p s  a n y  s i g n s  o r  s y m p t o m s  

a n d  s u s p e c t s  t h a t  t h e y  a r e  c a u s e d  b y  e x p o s u r e  t o  

c y a n i d e .

• Recommended medical surreillaBce
T h e  f o l l o w i n g  m e d i c a l  p r o c e d u r e s  s h o u l d  b e  m a d e  

a v a i l a b l e  t o  e a c h  e m p l o y e e  w h o  i s  e x p o s e d  t o  c y a n i d e  a t  

p o t e n t i a l l y  h a z a r d o u s  l e v e l s :

1 .  I n i t i a l  M e d i c a l  E x a m i n a t i o n :

— A  c o m p l e t e  h i s t o r y  a n d  p h y s i c a l  e x a m i n a t i o n :  T h e  

p u r p o s e  i s  t o  d e t e c t  p r e - e x i s t i n g  c o n d i t i o n s  t h a t  m i g h t  

p l a c e  t h e  e x p o s e d  e m p l o y e e  a t  i n c r e a s e d  r i s k ,  a n d  t o  

e s u b l i s h  a  b a s e l i n e  f o r  f u t u r e  h e a l t h  m o n i t o r i n g .  P e r ­

s o n s  w i t h  a  h i s t o r y  o f  f a i n t i n g  s p e l l s ,  s u c h  a s  o c c u r  m  

v a r i o u s  t y p e s  o f  c a r d i o v a s c u l a r  a n d  n e r v o u s  d i s o r d e r s .

T h e s e  r e c o m m e n o a t i o n s  r e f l e c t  g o o a  i n d u s t r i a l  h y g i e n e  a n d  m e d i c a l  s u r v e i l l a n c e  p r a c t i c e s  a n d  t h e i r  i m p l e m e n t a t i o n  w n i  

a s s i s t  i n  a c m e v i n g  a n  e f f e c t i v e  o c c u p a t i o n a l  n e a i t n  p r o g r a m .  H o w e v e r ,  t n e y  m a y  n o t  o e  s u f f i c i e n t  t o  a c n i e v e  c o m p l i a n c e

w i t n  a l l  r e q u i r e m e n t s  o f  O S H A  r e g u l a t i o n s .

U.S. DEPARTMENT OP HEALTH ANO HUMAN SERVICES
P u b l i c  M e a i t n  S e r v i c e  C e n t e r s  t o r  D i s e a s e  C o n t r o l  

N a t i o n a l  i n s t i t u t e  t o r  O c c u p a t i o n a l  S a l e r y  a n a  n e a i t n

U.S. D E P A R T M E N T  O F  LA B O R
O c c u c a i i o n a i  S a l e t y  a n a  n e a i t n  A d m i n i s t r a t i o n
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and those unusualiy suscepnbie to etTects of anoxia or 
with anenua would be expectea to be it  increased nsk 
from exposure. Exammauon of the cardiovascular, ner­
vous. and upper respiratorv systems, and thyroid should 
be stressed. The skin should be examined for evidence 
of chrome disorden.

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

—14" X 17” chest roentgenogram: Cyanide causes 
human Jung damage. Surveillance of the lungs is indi­
cated.

—FVC and FEV (I seek Cyanide is a respiratory 
irritant. Persons with impaired puimonary funcdon may 
be at increased risk from exposure. Periodic surveil­
lance IS indicated.
2. Feriodie Mtdieai Examimmaem: The aforementioned 
medical examinations should be repeated on an annual 
basis.
J. Fint Aid Kits: Hnt aid kits should be readily availa-

I ble in workplaces where there is a potential for the 
release of cyanide. These kits should contain a mininnnn 
of 48 ampules, each of 0.3 mi amyl nitrate, and complete 
instnicuons for use. In addition. 2 physician's kits

■ should be immediately available to trained medical
personnel. These kits should contam the above quanuty 
of amyl nitrate as well as stenie sodium nitrite solution

1 (3%) and stenie sodium thiosulfate soiution (25%). All 
of the above drugs should be replaced at least biannual- 
ly to ensure their potency.
• Summary of tozieologjr

I The dust of cyamde salts, a source of cyanide ion. is an 
asphyxiant due to an inhibitory action on meubolic 
enzyme systems and can be rapidly fatal. Cyanide exeru 
this effect because it inactivates certain enzymes by 
forming very suble complexes with the metai in them. 
Cytochrome oxidase is probably the most important of 
these, smce it occupies a fundamental position in the

I respirstory process and is involved in the ultimate 
elearon transfer to molecular oxygen. Since cytoch­
rome oxidase is present in practically ail cells that

I function under aerobic conditions, and since the cya­
nide ion diffuses easily to all pans of the body, it is 
capable of suddenly bringing to a halt practic^y ail

I cellular respiration. In the presence of even weak acids, 
hydrocyanic acid (HCN) gas is liberated from cyanide 
salts: a few inhalations of higher concentrations of HCN 
may be followed by almost instantaneous collapse and

I cessauon of respiration; 270 ppm HCN is immediately 
fatal to humans. 181 ppm is fatal after 10 minutes. 135 
ppm after 30 minutes, and 110 ppm may be fatal in 1

I hour. The ingesuon by humans of 50 to 100 mg of 
sodium or potassium cyanide may also be fatal. At 
lower levels of exposure to HCN. the earliest symptoms 
of intoxicauon may mciude weakness, headache, confu-

Ision. and occasionaily nausea and vomiung; respiratory 
rate and depth is usually increased mitiaily and at later 
stages becomes slow and gaspmg; if cyanosis is present.

I

I
2 Cyanide

it usually mdicates that respirauon has either or
has been very inadequate for a few minutes. Humans 
tolerate 4 5  to 54 ppm tor Vi to 1 hour without immedi­
ate or delayed effects, while 18 to 36 ppm may result in 
some symptoms after an exposure of several hours. 
Sodium cyanide dust is imuting to the eyes; tn the 
presence of tears it may liberate HCN, which can be 
absorbed and cause systemic intoxicauon. Skin contact 
with dust may be imtatmg; strong solutions on the skin 
produce ulcers which are slow in healmg. Cyanide is 
one of the few toxic matenali for which an aoodote 
exists: it funcuons as follows: First, amyl nitrite (inhala­
tion) and sodium nitrite (intraveiiouily) are adminis­
tered to form methemoglobin. which binds firmly with 
free cyanide ions. This traps any circulating cyanide 
ions. The formation of 10 to 20% methemoglobin 
usually does not involve appreciable risk, yet provides a 
large amount of cyanide-binding substance. Second, 
sodium thiosulfate is administered intravenously to in­
crease the rate of conversion of cyamde to the less toxic 
thiocyanate. Methylene blue should not be adminu- 
tered. because it is a poor methemoglobin former and. 
moreover, promotes the conversion of methemoglobin 
back to hemoglobin.

CHEMICAL AND PHYSICAL PROPERTIES

• Physical data—Potassium cyanide
1. Molecular weight: 65.1
2. Boiling point (760 mm Hg): Dau not avuiiable
3. Specific gravity (water =  1): 1.55
4. Vapor density (air => i at boiling point of potas­

sium cyanide); Not applicable
5. Melting point: 635 C (1175 F)
6. Vapor pressure at 20 C (68 F): Esaennaily zero
7. Solubility in water, g/100 g water at 20 C (68 F); 

71.6
8. Evaporation rate (butyl aceute = 1): Not applica­

ble
• Physical data—Sodium cyanide

1. Molecular weight: 49
2. Boiling point (760 mm Hg): 1500 C (2732 F) 

(extrapolated)
3. Specific gravity (water =  I): 1.6
4. Vapor density (air =  1 at boiling point of sodium 

cyanide): Not appiicabie
5. Melting point: 560 C (1040 F)
6. Vapor pressure at 20 C (68 Fj: Esscnoaily zero
7. Solubility in water, g/100 g water at 20 C (68 Fj:

58
8. Evaporation rate (butyl aceute =  I): Not applica­

ble
• Reacririty

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

2 .  Incompaubiiities: Contact with strong oxidizers 
such as nitrates and chlorates may cause fires and
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e x p l o s i o n s .  C o n u c t  w i t h  a c i d s  a n d  a c i d  s a l t s  c a u s e s

I i m m e d i a t e  f o n n a u o n  o f  t o x i c  a n d  f l a m m a o i e  h y d r o g e n

c y a m d e  g a s .

3 .  H a z a r d o u s  d e c o m p o s i t i o n  p r o d u c t s :  T o x i c  g a s e s  

a n d  v a p o r s  ( s u c h  a s  h y d r o g e n  c y a n i d e  a n d  c a r b o n

I m o n o x i d e )  m a y  b e  r e l e a s e d  w h e n  c y a n i d e  d e c o m p o s e s .

4 .  S p e c i a l  p r e c a u u o n s ;  C y a m d e  m a y  r e a c t  w i t h  

c a r t x i n  d i o x i d e  i n  o r d i n a r y  a i r  t o  f o r m  t o x i c  h y d r o g e n  

c y a m d e  g a s .

• FlanunaBility
1. Not combusuble

•  W i r n i a g  p r o p e r t i e s

1 .  O d o r  T h r e s h o l d ;  N o  q u a t i t i i a u v e  i n f o r m a t i o n  i s

a v a i l a b l e  c o n c e r n i n g  t h e  o d o r  t h r e s h o l d  o f  s o d i u m  o r  

p o t a s s i u m  c y a m d e .  H C N .  h o w e v e r ,  i s  e v o l v e d  f r o m  

t h e s e  s u b s t a n c e s  m  t h e  p r e s e n c e  o f  m o i s t u r e .  T h e  M a n u -  

f a c t u n n g  C h e m i s u  A s s o c i a t i o n  s t a t e s  t h a t  " a l t h o u g h  

H C N  h a s  a  c h a r a c t e n s t i c  o d o r ,  i t s  t o x i c  a c t i o n  a t  

h a z a r d o u s  c o n c e n t r a t i o n s  i s  s o  r a p i d  t h a t  i t  i s  o f  n o

I

I

I

m  v a l u e  a s  a  w a r n i n g  p r o p e n y . "

2 .  E y e  I r r i t a t i o n  L e v e l :  C y a m d e  ( a s  C N )  i s  n o t  

k n o w n  t o  b e  a n  e y e  i r n t a n t .  H o w e v e r ,  a c c o r d i n g  t o

» G r a n t .  H C N  c a n  p r o d u c e  e y e  i r n t a t i o n  a f t e r  c h r o n i c  

e x p o s u r e s .

3 .  E v a l u a t i o n  o f  W a r n i n g  P r o p e n i e s ;  A l t h o u g h  c y a -

I n i d e  ( a s  C N )  h a s  a  n e g l i g i b l e  v a p o r  p r e s s u r e ,  m  t h e  

p r e s e n c e  o f  m o i s t u r e  H C N  c a n  b e  g i v e n  o f f .  H C N  d o e s  

n o t  h a v e  a d e q u a t e  w a r n i n g  p r o p e n i e s .

■ MONITORING ANO MEASUREMENT 
PROCEDURES

I * Elght-Honr Exporarc EvaJuatian 
M e a s u r e m e n t s  t o  d e t e r m i n e  e m p l o y e e  e x p o s u r e  a r e  b e s t  

t a k e n  s o  t h a t  t h e  a v e r a g e  e i g h t - h o u r  e x p o s u r e  i s  b a s e d  

o n  a  s i n g l e  e i g h t - h o u r  s a m p l e  o r  o n  t w o  f o u r - h o u r

I s a m p l e s .  S e v e r a l  s h o n - t i m e  i n t e r v a l  s a m p l e s  ( u p  t o  3 0  

m i n u t e s )  m a y  a l s o  b e  u s e d  t o  d e t e r m m e  t h e  a v e r a g e  

e x p o s u r e  l e v e l .  A i r  s a m p l e s  s h o u l d  b e  t a k e n  m  t h e

I e m p l o y e e ’ s  b r e a t h i n g  z o n e  ( a i r  t h a t  w o u l d  m o s t  n e a r l y  

r e p r e s e n t  t h a t  i n h a l e d  b y  t h e  e m p l o y e e ) .

• Ceiling ETtiuadon
M e a s u r e m e n t s  t o  d e t e r m i n e  e m p l o y e e  c e i l i n g  e x p o s u r e

f a r e  b e s t  t a k e n  d u r i n g  p e n o d s  o f  m a x i m u m  e x p e c t e d  

a i r b o r n e  c o n c e n t r a t i o n s  o f  c y a n i d e .  E a c h  m e a s u r e m e n t  

s h o u l d  c o n s i s t  o f  a  t e n  ( 1 0 )  n u n u t e  s a m p l e  o r  s e r i e s  o f

I c o n s e c u t i v e  s a m p l e s  t o t a l l i n g  t e n  ( 1 0 )  m i n u t e s  i n  t h e  

e m p l o y e e ' s  b r e a t h i n g  z o n e  ( a i r  t h a t  w o u i d  m o s t  n e a r l y  

r e p r e s e n t  t h a t  i n h a l e d  b y  t h e  e m p l o y e e ) .  A  m i n i m u m  o f

I t h r e e  ( 3 )  m e a s u r e m e n t s  s h o u l d  b e  t a k e n  o n  o n e  w o r k  

s h i f t  a n d  t h e  h i g h e s t  o f  a l l  m e a s u r e m e n t s  t a k e n  i s  a n  

e s t i m a t e  o f  t h e  e m p l o y e e ’s  e x p o s u r e .

• Method

f a m p i i n g  a n d  a n a l y s e s  m a y  b e  p e r f o r m e d  b y  c o l l e c t i o n  

f  c y a n i d e  w i t h  a  c e l l u l o s e  m e m b r a n e  f i l t e r  a n d  a n  

i m p i n g e r  c o n t a i n i n g  s o d i u m  h y d r o x i d e ,  f o l l o w e d  b y

Ii n a l y s i s  b y  d i r e c t  p o t e n t i o m e t r y .  A n  a n a l y t i c a l  m e t h o d  

o r  c y a n i d e  i s  i n  t h e  N I O S H  M a n u a l  o f  A n a l y t i c a l  

M e t h o d s .  2 n d  E d . .  V o l .  3 ,  1 9 7 7 ,  a v a i l a b l e  f r o m  t h e

I

1978

G o v e r n m e n t  P r i n t i n g  O f f i c e .  ( V ' a s h i n e t o n ,  D . C .  2 3 4 0 2  

( G P O  . N o .  0 1 7 - 0 3 3 - 0 0 2 6 1 - 4 ) .

RESPIRATORS

•  G o o d  i n d u s t r i a l  h y g i e n e  p r a c t i c e s  r e c o m m e n d  t h a t  

e n g i n e e r i n g  c o n t r o l s  b e  u s e d  t o  r e d u c e  e n v i r o n m e n t a l  

c o n c e n t r a t i o n s  t o  t h e  p e m u s s i b i e  e x p o s u r e  l e v e l .  H o w -  

e v e r ,  t h e r e  a r e  s o m e  e x c e p t i o n s  w h e r e  r e s p i r a t o r s  m a \  

b e  u s e d  t o  c o n t r o l  e x p o s u r e .  R e s p i r a t o r s  m a y  b e  u s e e  

w h e n  e n g m e e n n g  a n d  w o r k  p r a c t i c e  c o n t r o l s  a r e  n o t  

t e c h n i c a l l y  f e a s i b l e ,  w h e n  s u c h  c o n t r o l s  a r e  i n  t h e  

p r o c e s s  o f  b e i n g  m s t a l i e d .  o r  w h e n  t h e y  f a i l  a n d  n e e d  t o  

b e  s u p p l e m e n t e d .  R e s p i r a t o n  m a y  a l s o  b e  y w )  f o r  

o p e r a n o n s  w h i c h  r e q u i r e  e n t r y  t n t o  t a n k s  o r  c l o s e d  

v e s s e l s ,  a n d  i n  e m e r g e n c y  s i t u a u o n s .  I f  t h e  u s e  o f  

r e s p i r a t o r s  i s  n e c e s s a r y ,  t h e  o n l y  r e s p i r a t o n  p e r m i t t e d  

a r e  t h o s e  t h a t  h a v e  b e e n  a p p r o v e d  b y  t h e  M i n e  S a f e t y  

a n d  H e a l t h  A d m i n i s t r a u o n  ( f o r m e r l y  M i n i n g  E n f o r c e ­

m e n t  a n d  S a f e t y  A d m i n i s t r a t i o n )  o r  b y  t h e  N a t i o n a l  

I n s t i t u t e  f o r  O c c u p a t i o n a l  S a f e t y  a n d  H e a l t h .

•  I n  a d d i t i o n  t o  r e s p i r a t o r  s e l e c u o n .  a  c o m p l e t e  r e s p i r a ­

t o r y  p r o t e c u o n  p r o g r a m  s h o u l d  b e  i n s t i t u t e d  w h i c h  

i n c l u d e s  r e g u l a r  t r a i n i n g ,  m a m t e n a n c e ,  i n s p e c u o n .  

c l e a m n g ,  a n d  e v a l u a t i o n .

PERSONAL PROTECTIVE EQUIPMENT

•  E m p l o y e e s  s h o u l d  b e  p r o v i d e d  w i t h  a n d  r e q u i r e d  t o  

u s e  i m p e r v i o u s  c l o t h i n g ,  g l o v e s ,  f a c e  s h i e l d s  ( e i g h t - i n c h  

m i n i m u m ) ,  a n d  o t h e r  a p p r o p r i a t e  p r o t e c t i v e  c l o t h i n g  

n e c e s s a r y  t o  p r e v e n t  a n y  p o s s i b i l i t y  o f  s k i n  c o n t a c t  w i t h  

c y a n i d e  o r  l i q u i d s  c o n t a i n i n g  c y a n i d e .

•  I f  e m p l o y e e s ’ c l o t h i n g  h a s  h a d  a n y  p o s s i b i l i t y  o f  

b e i n g  c o n t a m i n a t e d  w i t h  c y a n i d e ,  e m p l o y e e s  s h o u l d  

c h a n g e  i n t o  u n c o n t a m i n a t e d  c l o t h i n g  b e f o r e  l e a v i n g  t h e  

w o r k  p r e m i s e s .

•  C l o t h i n g  w h i c h  h a s  h a d  a n y  p o s s i b i l i t y  o f  b e i n g  

c o n t a m i n a t e d  w i t h  c y a m d e  s h o u l d  b e  p l a c e d  i n  c l o s e d  

c o n t a i n e r s  f o r  s t o r a g e  u n d l  i t  c a n  b e  d i s c a r d e d  o r  u n t i l  

p r o v i s i o n  i s  m a d e  f o r  t h e  r e m o v a l  o f  c y a n i d e  f r o m  t h e  

c l o t h i n g .  I f  t h e  c l o t h i n g  i s  t o  b e  l a u n d e r e d  o r  o t h e r w i s e  

c l e a n e d  t o  r e m o v e  t h e  c y a n i d e ,  t h e  p e r s o n  p e r f o r m i n g  

t h e  o p e r a t i o n  s h o u l d  b e  i n f o r m e d  o f  c y a n i d e ' s  h a z a r d ­

o u s  p r o p e r t i e s .

•  W h e r e  t h e r e  i s  a n y  p o s s i b i l i t y  o f  e x p o s u r e  o f  a n  

e m p l o y e e ’ s  b o d y  t o  c y a n i d e  o r  l i q u i d s  c o n t a i n i n g  c y a ­

n i d e .  f a c i l i t i e s  f o r  q u i c k  d r e n c h i n g  o f  t h e  b o d y  s h o u l d  

b e  p r o v i d e d  w i t h i n  t h e  i m m e d i a t e  w o r k  a r e a  f o r  e m e r ­

g e n c y  u s e .

•  N o n - i m p e r v i o u s  c l o t h i n g  w h i c h  b e c o m e s  c o n t a m i ­

n a t e d  w i t h  c y a i u d e  s h o u l d  b e  r e m o v e d  i m m e d i a t e l y  a n d  

n o t  r e w o m  u n t i l  t h e  c y a n i d e  i s  r e m o v e d  f r o m  t h e  

c l o t h i n g .

•  E m p l o y e e s  s h o u l d  b e  p r o v i d e d  w i t h  a n d  r e q u i r e d  t o  

u s e  d u s t -  a n d  s p l a s h - p r o o f  s a f e t y  g o g g l e s  w h e r e  t h e r e  i s  

a n y  p o s s i b i l i t y  o f  c y a i u d e  o r  l i q u i d s  c o n t a i n i n g  c y a n i d e  

c o n t a c t i n g  t h e  e y e s .
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•  W h e r e  t h e r e  i s  a n y  p o s s i b i i i t v  t h a t  e m p l o y e e s  e v e s  

m a y  b e  e x p o s e d  t o  c y a n i d e  o r  l i q m d s  c o n u i n i n s  c y a ­

n i d e .  a n  e y e - w a s h  f o u n u m  s h o u l d  b e  p r o v i d e d  w u h i n  

t h e  i m m e d i a t e  w o r k  a r e a  t o r  e m e r g e n c y  u s e .

SANITATION

• Skin that becomes contaminated with cyanide should 
be immediately washed or showered with soap or miid 
detergent and water to remove any cyanide.
• Workers subject to skin contact with cyanide should 
wash with soap or mild detergent and water any areas 
of the body which may have contacted cyamde at the 
end of each work day.
• Eating and smoking should not be permitted in areas 
where cyanide or liquids containing cyanide are han­
dled. processed, or stored.
• Employees who handle cyamde or liquids containing 
cyanide should wash their hands thoroughly with soap 
or miid detergent and water before eating, smokmg. or 
using toilet faciliues.

COMMON OPERATIONS AND CONTROLS

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

Operation

Use as fumigants and 
pesticides in 
greenhouses, ships, 
mills, and warehouses: 
use of cyanogen 
chlonde as a warning 
agent m fumigant gases

Use in metal treatment 
in nitnding, tempenng, 
and case hardening

f teel; colonng of metals 
y chemical or 
electrolytic process: 

^leaning and coating 
Knetais: welding and 
Cutting of heat-resistant 

metals; liberation during 
jjjbre extraction ano 
Btetal punfication

Controls
Local exhaust 
ventilation: general 
diiution ventilation; 
personal protective 
equipment

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

I

I

I

Use of calcium 
cyanamio in femtirer on 
soil; during cnemicai 
synthesis for 
manufacture ot 
intermeoiates in 
pharmaceuucais. dyes, 
vitamins, plastics, and 
sequestenng agents: 
preparation ot nitnles. 
carOylamines. cyano 
fatty acids, and 
inorganic cyanides
Use in cellulose 
tecnnoiogy; paper 
manufacture; in dyeing; 
as cement stabilizers; 
use in photography as 
fixatives, and in 
bluepnnnng and 
process engraving; 
liberation in otast 
furance gases or in 
handling of illuminating 
gas

Operation
Process enclosure: 
local exnaust 
ventilation; general 
dilution vennlation; 
personal protective 
egutpment

Controls

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

Cyanide

EMERGENCY FIRST AID PROCEDURES

In the event of an emergency, institute first aid proce­
dures and send for first aid or medical
• Eye Exposure
If  cyanide gets into the eyes, wash eyes immediately 
with large amounts of water, lifting the lower and upper 
lids occasionally. Get medical attention immediately. 
Contact lenses should not be worn when working with 
cyanides.
• Skin Exposure
If  cyanide 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 uiunediateiy and wash the skin 
using soap or mild detergent and water. Get medical 
attention immediately.
• Breathing
If  a person breathes in large amounts of cyanide, move 
the exposed person to fresh air at once. If  breathing has 
stopped, perform anificial respiration. Keep the affect­
ed person warm and at rest. Get medical attention as 
soon as possible.
•  S w a l l o w i n g

V̂ Hien cyanide has been swallowed and the penon is 
conscious, give the person large quantities of water 
immedtateiy. After the water has been swallowed, try 
to get the person to vomit by having him touch the back 
of his throat with his finger. Oo not make an uncon- 
saous person vomit. Get medical attenuon immediate­
ly.
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•  R e s c u e

M o v e  t h e  i f T e c t e d  p e r s o n  f r o m  t h e  h a z a r d o u s  e x p o s u r e .  

I f  t h e  e x p o s e d  p e r s o n  h a s  b e e n  o v e r c a m e ,  n o t i f y  s o m e ­

o n e  e i s e  a n d  p u t  i n t o  e f f e c t  t h e  e s t a b l i s h e d  e m e r g e n c y  

r e s c u e  p r o c e d u r e s .  D o  n o t  b e c o m e  a  c a s u a l t y .  U n d e r ­

s t a n d  t h e  f a c i l i t y ' s  e m e r g e n c y  r e s c u e  p r o c e d u r e s  a n d  

k n o w  t h e  l o c a u o n s  o f  r e s c u e  e q u i p m e n t  b e f o r e  t h e  n e e d  

a r i s e s .

SPILL AND DISPOSAL PROCEDURES

•  P e r s o n s  n o t  w e i n n g  p r o t e c t i v e  e q u i p m e n t  a n d  c l o t h ­

i n g  s h o u l d  b e  r e s t r i c t e d  f r o m  a r e a s  o f  s p i l l s  u n u i  c l e a n u p  

h a s  b e e n  c o m p l e t e d .

•  I f  c y a n i d e  u  s p i l l e d ,  t h e  f o l l o w i n g  s t e p s  s h o u i d  b e  

t a k e n :

1 .  V e n t i l a t e  a r e a  o f  s p i l l .

2 .  C o l l e c t  s p i l l e d  m a t e n a i  i n  t h e  m o s t  c o n v e n i e n t  a n d  

s a f e  m a n n e r  f o r  r e d a m a u o n .  o r  f o r  t r e a t m e n t  i n  a  

c y a n i d e  d i s p o s a l  s y s t e m .

•  W a s t e  d u p o s a i  m e t h o d :

A f t e r  t r e a t m e n t  a s  i n  a b o v e ,  c y a n i d e  m a y  b e  d i s p o s e d  o f  

i n  a  s e c u r e d  s a n i t a r y  l a n d f i l l .
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RESPIRATORY PROTECTION FOR CYANIDE

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

Particulate Concentration

50 fng/m‘ or less Any supplied-air respirator.

Any self-contained preathing apparatus.

Greater tnan 50 mg/m* or Self-contained breathing apparatus with a full facepiece operated in pressure-
entry ano escaoe trom 
unknown concentrations

demand or other positive pressure mode.

A comoination respirator which indudes a Typo C supplied-air respirator wrth a 
full facepiece operated in pressure-demand or other positive pressure or continu- 
ous-flow mode and an auxiliary self-contained breathing apparatus operated in 
pressure-demand or other positive pressure mode.

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

pscape Ar^ gas mask providing protection against hydrogen cyanide and particulates. 

Any escaoe self-contained breathing apparatus.

|||oniy NiOSH-approved pr MSHA-approved equipment should be used.
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CONFIDENTIAL
THE FOLLOWING INFOflMATION IS REOUESTEO TO DETERMINE YOUR 
CURRENT MEDICAL STATUS Data

I. Mama (Lasi. First. Miaai* iniiiai) X Social Sacuriiy Numoer

2. Smpioyaa Ado/ass (Numoar A Slraai) City - Slaia Zip Coda 4. Teiapnona Numoar

5. Sex*
QM QF

S. Sirtn Data* 7. Nama ana Afldrau ot Parson to Noiity in an Emarganey t. Taiapnona Numoar

9. Personal Physiaan Aaoress

10. wriicn Division or Facility

Taiapnona Numoar

Position

11. Typa o il
a  Pf«-Placamant 

. □ Periodic 
□ Dinar (Soaoly)

12.1.0. or Clock Na

13, Work Locauon

14; Plaasa CUack il You Hava uaen immunizao For
□  Tetanus □  Smailpos
□  Don t Know Q Don't Know

□  Polio
□  Don't Know

□ Omars
□ Don't Know

IS. Ara You:

□  Rigm Handed
□  Lett Handed
□ Amoidakirous

IS. Famtfy Hiatory* CHECK EACH BOX (It wiswer is yes. SUM
PEutriON AGE STATE OF HEALTH IF OEAO. CAUSE ANO AGE YESi NO flElATION

Fainar Cancar
Moinar Oiabaias
Soousa Slomaen Trouaw

6'anaoartnis

Kidnoy Treuoia
Heart TrouMa
Tubarculoiia
Manial Oisordar

arotnars 
no 

' Sisters

Convulsions
Annnta
ABargiai
Omar

1 Cniioren

17. Panonat Htatory*

1 YES NO YES NO YES| NO
'sfnia Femala Oiaonlars Meiana

. ,mmi Foot Treuota Natvoua araekoown
I Cancer. Cvsl. Tumor or Grovnn Fraouant indiqetaan or Haanoum Nervous Trouais ot Any Sort | |
icnesi Pain or Snarrneu ol 8rea(n Fraguant or Ptmfut Urination

niiis. Fever. Nigm Sweals Fraouant TrouMa Slaaeing Ptlonsoon or Pounamg Hatn
Icnronie Cougn or Colds Gall Bladoar Trouoia Prosiats TrouMa
Iconvuisiont. Fits. Goitar or ThyroiO ProMam Reaction from Madicinaa

ot Falling Sickness Haytavar or Allarqias Racam Gain or Loss ot Weigni
ougning Uo. Soilling. or Haaoacnas; Fraouant or Savara

1 Vomiiing Sloog Haart TrouMa 1 1 Scanal Fevar or Rhaumaiic Fever
j' aoression or Eaeestive Worry Hamormoids or Racial Trouoia 1 Skin Rasn or Mivaa 1

laoetes. or Sugar m Unne Harnia or Ruonira Slomaen Trouoia. Ulcars |
|Oiazinasa Hign aiood Pressura Swwimg ot Anklaa or Faai
|=ar Nose, or Throai Trouoie Jaunoica or Haoaiitia Swotlan or Painful Joints
Epiieoiv Kidnay TrouOia or aiooo in urina 1 TuOercuiotis or Pleuniv
Eve Trouoie { Liver Trouoie I vancotaveins

1-aiming I 'Locked' Knee or 'Tnck Joint' I Venerii Oisease
^ iiigue. Cr.ronic or Fregueni j i | Loss ol Aooaiiia. Chronic 1 1 omer !

i

I

I

I



18. In)urm ; Pleas* Check Any iniuries fou  Have Had

a  Frsctures/aroken Bones
□  Sever* Bums
□ Other iniury

□ Sever* Cuts 
0  Oislocaiion* 
ONon*

□ Loss of Consaousness
□ Low Back Pain

□ Back Injury
□ Loss at Arm. Leq. 

Finger. To*

19. Check Yes or No. it Ye*. G<«* Oeuiis m Blank Area.
YEsl NO

a. Any Tim* Loss Prom Work Pasi Two Tears Ou* to Illness.

bt Any Brae* or Suooort Worn

e. Oiacnargea or OisQuaiitted From Arniao Servicn 
lor Any Reason.

d. Military Sarvieo - OatM ano LoeaMnai

t  Been Bxoosao to Work Wim Ouaia. Radiation. 
Ekcessiv* Noiaa. Chemicaia.

g. Have You Baen UnaM* to Mold a Job Because oh

1. Sensitivity to Chamieata. Oust Sunllgm. etc.

2. Inaoility to Perform Certain Motions.

3. Inability lo Assume Certain Positions.

4. Other Medical Reasons.

I t  Been a Patient in a Hospital or Sanitanum.

L Had Surgery Reeommenoed or Performed 
Date and Type.

L Are You Taking Medldnaa Now.

k. Ham You Sean Turned Down an a Ptiysot Examinaiion or Scan

L Oo You Smoke •  If Yes. Quantity Per Oay.

m. Oo You Use Aicotioiic Beverages - It Yes. 
Ouantity Per Oay.

n. Have You Lived or Travelled Ouuide the Continental U.SA.

o. Allergies.



EXHIBrr54 

ACaOENT REPORT FORM



AC 2 ir  RESQRT R a p o rr N o.

SH E, H?COBCr NO .;

lo c

Data o f  Eepcarc;

Niane and A d d ress o f  In ju re d :

to e p a ze rs  N aoe: 

_______ SSN: . Age:

Sex:

Y ears o f  S e r v ic e :  ___ T in e  on a e s e n c  J o b : ___

D ivi s i cn/ D e ta i ta e n e ;  ________  D ate o f  A c c id e n t:

A ccld en c C a te g o ry :  M ater V d a l c l e  t o c p e r ty  Danage

T l t le / C la s s i f ic a t ic n :  _

_______  T in e: _______

 f i r e

 o t t e r Q tem im l S eposur e   N e a r M iss  __

S e v e r it y  o f  I n ju r y  car I l l n e s s :   M a n -d isa b lin g   D isabling-

A seunt o f  Oanage: $_

M e d ica l I t e a t a e n t  

  E rcpe r t y  Daoaged:

f W a l i t y

E s t ls a ta d  N iatser o f  D ays A u ay fz o s . J o b :

Niatare o f  I n ju r y  cor U l n e s s :  __________

CXASSHICVIZCH OF UDDRY:

. Fiactares 
nlslnm ticns 

. Spraiis 
Abraaicns
T,w<̂ f^ r 4 r ir w»
Rnctures
B ite s

. B a a t B um s 
Q w i , c a l  Burzss 
R a d ia t ia a  B u m s 
B ru is e s  
H llfitB rs
ItaocLc B e s p ir a t c r y  

B ^ o s u r e  
' t a d c  I n g e s t ic n

O ald B<posur e  
. R jo stbi t e  

S e a t  S tro ke  
S e a t  B chaustian 
C tn cu ssicn  
E ain t/ D lzz in e ss  
I ta d c
R a sp ira tn ry  
A U e z g y  
narnwi A lle r g y

I t o t  o f  Body A f f e c t e d :  

D egree o f  D i s a b i l i t y :



D ate M ed ial Cara was R ece ived : 

VJhere M ed ica l Caxe was R eceived :

A ddress ( i f  o f f - s i t a ) : ________

AOdZEOT ID C X n m i ____________

Was w e a th e r a  f a c t c r : ___________________________________________

Q h safe  a cc  In ju r e d  an d /or o th e r s  t o  th e  a o d d e n h  (Be
s p e c i f i c ,  m ust h a  ans wer e d) :

P e rso n a l f a c t r r e  (B rp rcp e r a t t i t u d e ,  l a c t  o f  ]03avledge o f  s l d l l ,  s lew  
t e a c t i c n ,  f a t ig u e ) :

l e v e l  o f  p e r s o n a l p c D ta c t ic n  e q u ip a e n t re q u ire d  i n  S i t e  S a f e t y  P lan :

M a d if ic a t ic n s :

Was in ju r e d  u s in g  r e q u ir e d  equipxaent:

I f  n o t , how d id  n n f t a l  e q u ip a e n t u s e  d i f f e r  f i t a  p la n :

D e ta i le d  n a r r a t iv e  d e s c r ip t ic n  (Htw d id  a c c id e n t  o o cu r, why? o b je c t s ,  
equipxaent, t o o l s  u se d , c im s a s ta n o e  d u t ie s )  (Be s p e c i f i c ) :

(Use hacK  o f  s h e e t ,  a s  req u ired )



W itn e s s e s  to  a o d d e n c :

S ig z is ta re  o f  P re p a re r  

S ig n a tu ra  o f  S i t a  r/wtor-



I
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I

I
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EXhOBTTBS 

OSHA FORM 200



B u re a u  o t L a b o r  S ia t is iic s
L o g  a n d  S u m m a ry  o l  O c c u p a t io n a l
In ju r ie s  a n d  I l ln e s s e s

US Department o< Labor

NOTE: TMi (arm N r«4uitMt by PuMic La« ei «M MNi ba km*
f$m b M tto f r*ou«>«mantt «a iA« • (M r  bdb ot totmj

Caaaor Data o f Emotoya*-a NamoUto N - n f «
Nmnbai Oaoaiof

Eniara Eniw (mar l irn  r«amaor inMlai.
nondupli Mo.Atoy. mmriia imiial. lasi nomo.
•otlnomaidm
wtiMA
n NI
M liU la

ewiaorx
w iib
nro*)i»

roeordi.

(A> (8) (Cl

Em «  r««ulw »ob iltto. n

tormtna w*Hn tnturad or «
II e l UNmb In  • »  t e i t i i i  

of •  fom m  Utb. onm •  brtot 
d w rip tlo n  o l OM •m oloyto 'l

R iC O R D A e L l C A IC t: You an roquiiod lo  record in lo rm iiion  aboul •  
Uonta d n * .  onn ntr,taat occupMionb WnMo. i m  toOM'nonlaW oce 
M m  «Atclt invoKo on* or moro o f »io lo 
of «Mork or motion. Iranilor to  anoOior |0b, or m M icb 
O m  dalinhton* on ma obtar «Ma o f form )

For CoionOor Vow  |Q ,

loaa o f conaciouviaa. raaiiKtlort 
Hrai aMI

work in f In anochar dapon-
moni al t in  rinw o l fNury 
or iiirwaa.

Ita lM *  •*  ono Oolaami o l MJUKT rypo. lo to n i of. m4 Oommm o f I L iN IM

E n iv  abrrat dawrip ironol iha trftynr or Wnaaa 
•Ad tndicoia iha pw i or m ria of body

E ,« r

Typic«r «nt>>aaloi ikia column imght bo 
A m pwUtionol IM ioin i riahi lo r o f i t ^ ;  
Siroin o f lomor back: Contaci dvm atitia 
on both hond», Elaciroeuiian-mmv

Eniar ■ BMftOlif nf»»V Irv
Eniwnu 
aw Of 
O A V tw

ffo rkdovt

EntwoCHeCM 
It nd onwy om 
modatoeok ilera
bul»O ln)wry

Form Aopromd
O M t  Me 12aCM»2»
See 0MB Oisclosuie 
Statement on reverse

nW Nb Low Worhdoya

'icwa
k

OCIbltv.

Enwr nwmbwel
D A V to l

Cwttlwotion 01 Atwwol ftrmmory Toi 

OSHA NO. aoo POST ONLY THIS PORTION OF THE LAST PAGE NO LATER THAN FEBRUARY 1.



0MB DISCLOSURE STATEMENT

Iniiruciiont toi OSHA No. 200

We estimate that it will take from 4 minutes lo 30 minutes to complete a line 
entry on this foim, including time for reviewing instructions; searching, gathering 
and maintaining the data needed; and completing and reviewing the entry. It you have any comments regarding this estimate or any other aspect of this recordkeep­
ing system, send them to the Bureau of Labor Statistics, Division of Management 
Systems (122(HK)29). Washington. D C 20212 and to the Office of Management 
and Budget. Paperwork Reduction Project {1220-0029). Washington. D C. 20503.

I. Log «nd Summ«ry ol Occupational Injuriet and nineties
nipioyf who It Snt)|eci lo the lecKuJkeep.ni) feii'“'eineiiis ol the 

Occuodtion.il Sdleiv Jhj Hojiih A, i of 19/Oinusi inamtam foi each escab- 
hshmeni a log of ah fecmdahi.- ociupai.onal injones and iiiitesses This 
foiih (OSHA No 200) (hay be used for that purpose A substituie for ihe 
OSHA Nu 200 1$ dvcepialili; .1 u is as deiailed. easily readable, and under- siandauie .is the OSHA Nu 2vXi
Eniei each rLv.ordabio cjs.’ on iiic log w.ihm si« (6) woikdays atier learn 
mg ol Its ui(.,jnefKe Aiihou.jh oihei records niu$i be mainiamed at the 
estdOiishn.t-ni to winch ihey reler. it >s possible to prepare and maintain 
the log at another location, .ismg data processing equipment if desired It 
the log IS preiiaie.i elsewhere, a copy updated to wdhin 45 calendar days 
must be present at jii tunes m the esiadlishrneni.
Logs I'll.SI t.e nijinia.ned and letamed lor five (5) yeais lullowmg the end 
Of the caiendat year to wt.n ti they relate Logs musl be available (normally 
at the esiabhshinenil for .nspection and copying by representatives of the 
Department ol Labor, or ihe Department ot Health and Human Services. 
Of States ai curded imiSiiiction under the Act Access to the log is also 
provided to erriployees. lonner employees and ihen representatives

I). Changes m E»tent of oi Outcome of Iniury or Illness
If, durmg the 5 year penOd the lug inusi be retained, there is a change in 
an e»ient an.j outcome ol an miury or illness which affects eftlties tn 
columns) 2.6 8.9.01 ) 3. the fust cntiy should be lined out and a new 
entry made foi e»arnple, .1 an miuied eniployee at fust required only 
medical ifediineni but latei lost workdays away from work, the check in 
column 6 Should be Imed v.ut, and checks entered in columns 2 and 3 and 
Ihe I'turi.bd ol lost workddy> entered m culuum 4.
in aiiomei e-ample. if an uini;10yce with an occupational illness lusi work­
days. reiuineu lo work, and ihL-n died ol Ihe illness, any entries m columns 
9 through 12 shouio be imeO Out and ihe date of death entered m column 8
The entire entry lor an inji.iy oi illness should l»e Imed out if later found 
to be nomecoidabie f-ui example an miury which iS tdiei deter­
mined not to be work related. Or which was .nitially thought to involve 
medical ircaiment but laiei was determined to have involved only first aid.

Ill Posting Requirements
A copy nl the luljls and n it..,i mol io< i L.Uuwii.g llu; luld line uf Ifie Iasi 
page 1o' tt.e year rriuSi be posted at each establishment m tlte place or 
places wiif/e nnti.es to eniployees are customarily posted This copy must 
be posted rio later than February I end mutt remein in place until March I.
Even thou-jh it.eie were rio injuries or illnesses during (he year, reros rnusi 
be entered on ine luiais nne. and the form posted
The person respoiisible for me annual summery totals shall certify that the 
totals are true and complete by signing at the bottom ot the lorm.

IV. Instructions for Completing Log and Summary of Occupational Injurias 
•nd illnesses

Column e - DATE OF INJURY OR ONSET OF ILLNESS.
For occupational injuriin. enter the date of the work acci­
dent which resulted in miury. For occupational illnesses, 
enit'i the date ol iniital diagnosis of iilrvess. or. if WvyMyfn 
lium work occurred before diagnosis, enter the first d*y of 
the absence aitributabie to the illness which was later diag­
nosed or retogmred

Columns 
C through F-
Columns 1 and 8 INJURY OR ILLNESSRELATED DEATHS. 

Self-explanaioiy.
Columns 2 and 9 INJURIES OR (LLNESt̂ eS WITH LOST WORKDAYS. 

Sell-eaplanaioiy.
Any injury which involves days away trom work, or days of 
restricted work activity, or both must be recorded since it 
always involves one or more of the criteria lor recordabiliiy.

Columns 
3 and 10 INJURIESOR ILLNESSES INVOLVING DAYS AWAY 

FROM WORK Self ekplanaiory.
Columns 
4 and 11 LOST WORKDAYS DAYS AW/kY F ROM WORK.

Enter the nuriiber ol workdays (consecutive or not) on 
which the einploy.rc- would have worked but could not be­
cause ol ocrujMiiunal injury or illness The number of lost 
wuikilays should not include the day ot injury or onset ol 
illness Ol any days on which ihe employee wouiqnoi have 
worked even iliuuyh able to work.
NOTE: Foi employees not having a regularly scheduled
sfiili. Such as certain truck drivers, construction workers, 
farm labor, casual labor, part-time employees, etc.. il may 
be nucessdiy to esnmate ihe number of lost workdays. Esti­
mates ol lost workdays shall be based on prior work history 
ol the employee AND days worked by employees, not ill or 
injured, working in Ihe department and/or occupation of 
the ill Ol irijuied uriijiluyee.

Columns 
5 and 12 LOST WORKDAYS- DAYS OF RESTRICTED WORK 

ACTIVITY
Enter the number ul workdays (consecutive or not) on 
which because ol injury or illness
ID the employee was assigned lo another job on a lem- 

purary basis, or
the employee wurked at a permanent job leu than 
lull lime, or
the employee worked at a permarseoily aaignad job 
but could not perform all duties normally connected 
with It

Column A - CASE OB FILE NUMBER Self Ckplanatory.
The number of lust workdays should not include thedey of 
injury or onset of illness or any ilays on which Ihe empfoy- 
ee would not have worked even though able to work.

Cofumns
e«sd13 - INJURIESOR ILLNESSES WITHOUT LOST 

WORKDAYS Selleaplanatory
Columns 7a
ttsroû  7g - TYPE OF ILLNESS

Enter a check in only one column for each illrsan.
TERMINATION OR PERMANENT TRANSFER-Place an astar.sk to 
tha right ol the entry in columns 7a through 7g (type of illneu) which 
represented a tarminatron of employment or permarseni transfer.

Add txumber of anttias in columns I and 8.
Add number of checks in columns 2.3.6.7.9. 10. and 13.
Add number of days in columns 4. 6.11. and 12.
Yearly loials tor each column (M 3) are required tor posting Running or 
page totals may be generated at the discretion ot the employer.
if an employee's loss of workdays is continuing at the time the totals are 
summerired. estimate the number of future workdays (he employee will 
lose and add that estimate to the workdays already lost and include ihis 
t.gui e in the annual luials Nu lui ihei enii ws ate to oe made with respect 
to Such cases >n ihe next year's log

VI. Definitions
OCCUPATIONAL INJURY is any injury such as a cut. Iiacture. sprain, 
ampuiaiion. eic.. which lesulis lium a work accident or from an 4xpo 
sure involving a single incident m the work environment 
NOTE: Conditions resulting liom animal bites, such as insect or snake 
biles 01 irom one lime exposure to chemicals, are considered to be .njuries
OCCUPATIONAL ILLNESS ot an employee is any abnormal condition or 
disorder, other than one resulting Irom an occupabonal injury, caused by 
exposure to environmental factors associated with employment. It in­
cludes acuie and chronic illnesses or diseases which may be caused bv in­
halation. absorption, ingestion, or direct contact
The followirsg listing gives the categories ot occupational illnesses and dis­
orders that Will be utih/eil lor the purpose ol classifying recordable ill- 
rsesses For purposes of inlornsation, examples of each category are given 
These are typicat exan'pies. however, and aie not to be considered the 
complete listing ul the types uf illnesses and disordei s that are to be count 
ed under each category.

7a Occupational Skin Diseases or DisordersExamples: G>ntaCI defmalius. ecrema. or rash caused by pnmary irritanli wsd sensitizers or poi$oni>js plants. Oil acne, chrome ulcers; chemical burns or mllammations. ate.
7b Oust Diseases of the Lurtga (PneurYsoconioaei)Examples Sihcosis. asbesiosrs ar>d other asbestos related dis eases. f»a» woikei's pneumoconiosis, byss.novs. sideiosit. «vi 

other pneumoconioses
Respiratory Conditions Due lo Toxic AgentsExamples Pneumomits. phaiyngitis, rh.niiis or acute conges non due lu chemicals, dusts, gases, or lumes. tarmei's lung, eic

Poisoning (Systemic Effect of Toxic Maianah)
Eaemples Poisoning by lead, mercury, cadmium, arsenic. ( 
other meials, poisonmg by carbon monoxide. hyOfu.jen sulfid 
or other gases, poisoning oy benroi. carbon letrachloride. ( 
other organic solvents, poisonmg by insecticide sprays such i 
parathion. lead arsenate, poisoning by other cnemic-.ii such i 
formaldehyde, plastics, and resms. etc.
Disorders Due to Physical Agents (Other than Toxic Material 
Examples Heatstroke, sunstroxe. heat exhaustion, and othi 
eltects ol environmental heat, freezing, frostbiie. ana affects < 
exposure to low temperatures, caiuon disease, effects of lonizir 
radiation (isotopes. X-rays, raoiumi. effects of nomonizing radi 
lion Iweidmg flash, ultraviolet rays, microwaves. Suoourn). at-
Oisordars Associated With Repeated Trauma 
Examples Noisa-mducea hearing loss, synoviiis. tenosynoviti 
an I bursitis. Raynaud's pnenomena. ana other conditions due i 
repeated motion, vibrat-on. or pressure
All Other Occupabonal Illnesses
Examples Anthrax, cruceilosis inieciiOuS hepaiiiis maiigna- 
and benign tumors, tdod oo<sonirig hisioplasmosu. coccidiOiJi 
mycosis. etc

MEDICAL treatment .niiuOev ucjn'ieru ijine» than tuit aid) admn 
isiered by a ohys-vian or D, mgisit'ed profeuionai personnel under ir 
Handing cdcrs ot a pnys<c<an Medicai treatment dc>es NOT include f<rs 
aid ireatmeni (one-iime ueain eni and subsequent observat-on ol m.nr 
scratches. Cuts, burns s» imieis ano so *or|rs. v.nn.n do not ora.naiiiy r, 
quire medical carel even inou'jh prov.jej by a pnys-Cian or regiiurj 
piotessional personnel
ESTABL ISHMENT A smgie pnys-i ai lucaiion .-viieie business -s i.-3nauc 
ed or where s«r..icts or inOustuai operations aie peituimea tiot examph 
a factory, mill, store, hotel, restaurant, movie iheaier. farm, ranch, bani 
sales office, warehouse or central administrative oXice) Where distinct! 
separate achvii.es are perip'-ieo ai a s.ngia pn.s ca: Ucji.on suCh as cot 
sirucliun aciivipes operated I'.vn mt- some pn>s cai locaiion as a lumbr 
yard. ea>.n aciiviiy shail be ueaied as a separate esiabi'Shm̂nt
For firms engaged in aciiv 
agriculture constiuciion 
gas. and sandary services 
employees 'ciion each day

I .\hicn may be i 
nsPOMdlion con 
.1 3s may tx' mai

lysicaily -J.spersed. such < 
luinications. and elacirn 
dined at a place to whic

Records lor personnel Ahu Ou noi piicar.U i.-p.m ..i auis ai a smgi 
establilhmeni Sucn as traveling salesmen tecr'-uc.ans engineers eic . sha 
be maintained at me locanon from ivhicn mey are pa.j jr me base fror 
which personnel operate to carry out (hen actrviiies
WORK ENVIRONMENT i 
maie<-ais processed or i.so. 
COurK* ul an emjiioyee's

r'U'rised ol me pi'ySiCal i- 
11.1 me X n.ji .it op,-i ji,' 
iM'ein. i on c oil Ihe e

I equ ipm en



EXHiBrr&e 

RRSr REPORT OF INJURY FORM



I
u iwauHM HU mmmbUM <

2. EMaoTinnuMiiftst

[1 amoTiii*scoiatfcncurfSfiBiiiAT¥»miMaiaiifi;i

EMPIQYEH INFORMATiaN

WORKERS’ COMPENSATION COMMISSION 
OF CONNECTICUT

EMPLOYER’S FIRST REPORT OF 
OCCUPATIONAL INJURY OR DISEASE

(Ptean lyp t«  BtiM k  iafc)

4. aUXfUIUMHM

i. mmKotBmi aisi«i.nwtAm-T 
UBrnM -QM nM M Dm  □
MOBUMumem □
0GeannaMi.Baus((iMiaM4iMMm □

□
EMHiaYEEINFOHMAnON

— _ RRSTNAMC: ILL 11 WIM 44WTOT

i  ----- ------------------------------------

M. AOIMOl— Nil—  IRQ ITIIIfT

'i. ------r T mrrTnnn- TutiM mo ■■ iimmi 11 n.cnT: STAie op:

NATURE OF lUSlHUS:

1

HOWPNOHI: 17. QATIOPORIK IL AfiE: 1 IL SEE
MU □  

FOUU □

-

201 OCGUPAnOK

21. oAneuHmrDuiBSi

. PHTSICtANINAIUANOAOOIIESS):

OATE EMPUTEH NOnRED:

RnTAU 1 a. HOSPITAL (NAIM AND AOORESSl:
HOtfina
aoRsacTRooii
OUr-PATffiNT

3L TIM U. OOEMPUTEEEMPurren AM o unoNEON _  n  
MoniuTSwanr

IF NO SUPwonoMT AM S0XI33L3S.
SCMK PM □ NO □ 40.AN041.

J7. EXTEMTOPACCaWTfflEALTiUAOUfEiMumia covBuai HM avuiTEE:

I OATElNCAPACnrSEGAN: 3i.MASEMnaTa if tes. give date:
Tts □T0W0IK7 '■*
VO □

40Jil0
EMPUJTEE YJ5 □

IF TES. GIVE DATE:
007

M □

41.
aAnaFusTEZPosuRf:

RM OCCUPATIONAL OISCA».OATEOFOUeNOnAS 
OCCUPATnMALLT liaATED:!

PREPAHEHINFOHMATIOH
1  FHEPAREfl-S NAM ARO TTTU (TTPE OR PmNTT; SIGNATIME IFOIUi MUST BE SIGREOI OATE:

lwCC-15 (10-tS) SEE REVERSE SIDE FOR WAGE STATEMENT PonnLC-tTOa-E Pmwo»>O.Sj4.



EXHiBTTE-?

RECORD OF SAFETY MEEHNGS



SaFETY MEETINS REOORD

G iven By:  Dennis U n ite s____________________

S a fe ty  M e e tin g  D a te /T im e : 1 1 /1 /9 Q  1 0 :0 0  a .m .

T o p ics  D iscu ssed : Ftoutes t o  h o s p it a ls  f o r  each  s i t e ,  s a n p lin a  p r o to c o l,

d econ tan d n ation  meagiirg>s. and l e v e l  o f  p r o te c t io n .______________________

1 1 .  

12 .

1 3 .

4 .  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 4 .

5 .  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 5 .

6 .    1 6 .

7 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 7 .

8 .     1 8 .

9 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 9 .

10.   20.



Q gaU T Y  aSSORMICB HO JECT B IM I

T h is  s e c t io n  p re s e n ts  th o s e  e le n e n ts  o f  p r o je c t  c o n tr o l  v h ic h  ao e  n e c e s sa ry  

t o  en su re  q u e ility  o f  th e  o v e r a l l  p r e lim in a r y  in v e s t ig a t io n  a t  t h e  NYSEG MSP S i t e s  

and o u t l in e s  th e  p ro ced u res and g u id e lin e s  A t la n t i c  w i l l  fo l lo w  t o  en su re  th e  

r e l i a b l e  c o l l e c t i o n  and h a n d lin g  o f  s a n p lin g  and a n a ly s is  d a ta . T h is  b a s ic  

e lem en ts n o rm a lly  in c lu d ed  in  an  EPA Q u a lit y  A ssu ran ce  P la n  and/or Q u a lity  

A ssu ran ce P r o je c t  Management P la n  a r e  a d d ressed  i n  t h i s  s e c t io n .

B r ie f  D e s c r ip tio n  o f  F ie ld  A c t iv i t ie s

The f i e l d  in v e s t ig a t io n  p ro g ram w i l l  c o n s i s t  o f  th e  fo llo w in g  su b ta sk s:

• Topographic and P n ^ ie rty  S u rvey

• S u r fa c e  S o i l  S a n p lin g

• S u r fa c e  w a ter S a n p lin g

• Sedim ent S a n p lin g

• A i r  S a n p lin g

Each o f  th e s e  su b ta sk s  i s  d is c a s s e d  i n  d e t a i l  in  S e c t io n  2 .0  o f  t h i s  Work

P la n .

F ie ld  Prooedures

A t la n t i c  Environm ental S e r v ic e s  h a s d eve lo p ed  a  number o f  techniced. 

p ro ced u res v h ic h  have been ^ l i e d  t o  s i t e  in v e s t ig a t io n s  in c lu d in g  work 

perform ed a t  CERCIA s i t e s .  A l i s t  o f  r e le v a n t  A t la n t i c  p ro o ed u res f o r  th e  NYSEG 

MSP S i t e s  f i e l d  in v e s t ig a t io n  a r e  a s  fo l lo w s .

P roced ure Number Pcooedure T i t l e

1020

1022

F ie ld  P rooed ures f o r  C o lle c t ic m  o f  S u r fa c e  S o i l  
S a n p les

F ie ld  P ro ced u res f o r  C o l le c t io n  o f  S u r fa c e  W ater 
and Sedim ent S a n p les  f o r  H azardous W aste 
D eterm in atio n
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1040NY S an p le  P r e s e r v a tio n  f o r  S o l id  and L iq u id  M a tr ic e s
f o r  Work Conducted in  New York S ta te

1041 S an p le  C h ain -of-C u stocty Procedure

1042 S h ip p in g  P ro ced u res f o r  EnvironmerrtcLL' F ie ld  
S a n p les

10 51 O p eratio n  and C a l lb r a t ic n  o f  th e  HNu System s
f h o t o ic n iz e r  Model P I-10 1

1060 C le a n in g  P roced ure f o r  S a n p lin g  D ev ice s  Used in
E nvircn m ental S i t e  I n v e s t ig a t io n s

Each o f  th e s e  l i s t e d  A t la n t i c  TechniccLl P ro ced u res a r e  p re se n te d  in

Appendix F .

P ro je c t O rqaw iM H m n  and R e s p o p a ib ilitv

A t la n t i c  w i l l  perform  th e  q u a l i t y  a ssu ra n ce  e lem en ts d e s c r ib e d  in  t h i s  

s e c t io n  in  aooordance w ith  EPA gu id a n ce  t o  a s s u r e  c o n s is te n c y  th ro u ^ x x it  th e  

program . S p e c i f i c  p e rso n n e l h ave been  i d e n t i f i e d  who a r e  r e ^ jo n s ib le  f o r  

in p lem en tin g  t h e  q u a l i t y  cxsntrol a s p e c ts  o f  t h e  p r o je c t .  Prim ary r e ^ j o n s i b i l i t y  

r e s t s  w ith  th e  P r o je c t  Manager.

Ih e  fo llo w in g  i s  a  l i s t  o f  p e rso n n e l r e ^ x x is ib le  f o r  v a r io u s  a ^ ie c t s  o f  th e  

p r o je c t .

F u n ctio n  P erson  R e sp o n sib le

Sairple C o l le c t io n  Anna S u l l iv a n  (A t la n t ic )
QA/QC C o o rd in a to r  R o b ert B reed in g  (A t la n t ic )
D ata Q u a lit y  Review  R o b ert B reed in g  ( A t la n t ic )
D ata P ro c e s s in g  QA James Gould (A t la n t ic )
Sairple QA Anna S u l l iv a n  ( A t la n t ic )
Lab A n a ly s is  John F la h e r ty  (Wadsworth)
la b  QA Renee G i g l i o t t i  (Wiadsworth)
O v e r a ll  P r o je c t  C o o rd in a tio n  D ennis I fr iite s  (A t la n t ic )

The P r o je c t  M anager, D ennis I f l i ite s ,  P .G . , w i l l  assume prim e r e s p o n s ib i l i t y

f o r  t e c h n ic a l ,  f i n a n c ia l  and sc h e d u lin g  m a tte r s . He w i l l  b e  A t l a n t i c 's  p r in c ip a l

p o in t  o f  c o n ta c t  w ith  NYSEG and t h e  DEC. James G ould, P .E . , w i l l  b e  th e  S e n io r

T e c h n ic a l Review  f o r  th e  p r o je c t ,  r e s p o n s ib le  f o r  o v e r a l l  t e c h n ic a l  c o n te n t o f
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A t l a n t i c 's  w ork. R obert B reed in g w i l l  c o o rd in a te  t h e  o v e r a l l  p r o je c t  QA/QC 

program. Anna S u l l iv a n  w i l l  o v e rse e  a l l  a s p e c ts  o f  th e  f i e l d  in v e s t ig a t io n .

Q u a U ty  A ssu ran ce  and Q u a lit y  C o n tro l

T h is  s e c t io n  d e s c r ib e s  th e  QVQC req u irem en ts f o r  th e  f i e l d  a c t i v i t i e s .

P ia ld  TiMrtirtmimt t  C a lib ra t-io n  mmA P re v e p ta tjv** MiilnfawwivsA

A t la n t i c  p ro ced u re  1051 (HNu P l- lO l/ Q r g a n ic  V e ^ r  M eter) d e s c r ib e s  

c a l ib r a t io n  and m aintenanoe p ro ced u res f o r  HNU P l- 1 0 1 .

A m a ster ca lib ra tio rV m a in te n a n o e  f i l e  w i l l  b e  m ain tain ed  v h ic h  w i l l  in c lu d e  

th e  fo llo w in g  in fo rm a tio n ;

• d e v ic e / in stru m e n t s e r i a l  a rd / o r  I .D . number; 

fre q u en cy  o f  c a l ib r a t io n ;  

d a te  o f  c a l ib r a t io n ;  

r e s u l t s  o f  c a l ib r a t io n ;

name o f  p erso n  p erfo rm in g th e  c a l ib r a t i o n ;  and 

i d e n t i f i c a t i o n  o f  ca lib ra tiO T i g a s .

Qa/QG HampiA c e ile c tlo m  and Precnaency 

T r ip  B lan ks

A t r i p  b la n k  i s  an a l iq u o t  o f  d e io n iz e d  o r g a n ic - f r e e  w a te r  t h a t  i s  s e a le d  

in  a  sairp le  b o t t l e  p r i o r  t o  i n i t i a t i o n  o f  f i e l d  w ork. G la s s  v i a l s  (40 ml) w i l l  

b e  used  f o r  VQA T r ip  B la n k s. These s e a le d  b o t t l e s  a r e  su b se q u e n tly  p la c e d  w ith in  

a  c o o le r  and aoconpany f i e l d  p e rsc n n e l d u rin g  th e  s a itp lin g  a c t i v i t i e s .  F or e a d i  

day o f  aqueous s a n p lin g , a  t r i p  b la n k  w i l l  a ls o  b e  s e n t  f o r  a n a ly s is .  In  t h i s  

manner, any p o s s ib le  c ro ss-c o n ta m in a tio n  o c c u r r in g  among sa n p le s  d u rin g  shipm ent 

can be a s s e s s e d . A t r i p  b la n k  w i l l  b e  ta k e n  f o r  ea ch  d ay o f  aqueous v o l a t i l e  

o rg a n ic s  s a n p lin g .
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F ie ld  Blanfas

A f i e l d  b la n k  i s  an a l iq u o t  o f  d e io n iz e d , o r g a n ic  f r e e  vrater vAiich h a s been 

used  t o  r in s e  th e  f i e l d  s a n p lin g  eq u ip n en t a f t e r  d eocn tam in atio n . A f i e l d  b la n k  

w i l l  be  ta k e n  f o r  each  media sam pled ( i . e . , f o r  each  ty p e  o f  equipm ent used) a t  

a  freq u en cy  o f  one f i e l d  b la n k  p e r  d ay p e r  m edia. In  t h i s  manner, any p o s s ib le  

cro ss-c o n ta m in a tio n  o c c u rr in g  among sam ples due t o  t h e  r^ ie a t e d  u s e  o f  th e  same 

sam pling equipm ent can  b e  a s s e s s e d .

R ep lle a tw  gMip l e s

R f^ lic a t e  sam ples w i l l  b e  ancLLyzed t o  ch e ck  la b o r a to r y  r e p r o d u c ib i l i t y  o f  

a n a ly ticcd . d a ta  from two a l iq u o t s  o f  a  sam ple ta k e n  a t  one lo c a t io n . 

A pp roxim ately te n  p e rc e n t o f  th e  t o t a l  number o f  aqueous sam ples w i l l  b e  

r ^ l i c a t e d  in  o rd e r  t o  e v a lu a te  th e  p r e c is io n  o f  th e  methods u sed .

S a n o le  I d e n t i f i c a t io n  flvatem

Each sam ple w i l l  b e  d e s ig n a te d  b y  alphanum eric cod e v h ic h  w i l l  i d e n t i f y  th e  

p r o je c t  s i t e ,  sam ple ty p e ,  sam p lin g lo c a t io n ,  sam ple d ep th , and a d d it io n  

d e s ig n a tio n  i f  need ed . R ^ l i c a t e s  w i l l  n o t b e  s p e c i f i c a l l y  i d e n t i f i e d  a s  such 

in  th e  sam ple number, b u t w i l l  have a  d i f f e r e n t  (s e q u e n tia l)  number v h ic h  w i l l  

be  noted in  th e  sam ple lo ^ xxak .

The sam ple co d e w i l l  u s e  th e  fo llo w in g  fo rm at; LocJqxDrt-oaiS

• D ate o f  Sam pling

• Sample Type; SS ( s u r fa c e  s o i l ) , SW ( s u r fa c e  w a t e r ) , SE (sed im en t),
A (a ir )

• Sample Number

Where; OGIS-111290-SS3

I n d ic a te s ;  OSLS -  Io c 3 q » rt  S t a t e  Road S i t e
111290 -  November 12 , 1990 

SS -  S u r fa c e  S o i l  
3 -  Sample Number 3
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g a m la  B b ld in n  TSmfta 

Sample h o ld in g  tim es a r e  s p e c i f ie d  in  A t la n t i c  P rocedure NO. 1040NY.

Sanolincr Padcaqina and S h ip p in g  

S a n p les  sh o u ld  b e packaged and sh ip ped  a c co rd in g  t o  A t la n t i c  Proced ure No. 

1042. When sa n p le  shipm ents a r e  t o  b e  s e n t ,  th e  r e c e iv in g  la b o r a to r y  w i l l  b e  

te l^ jh o n e d  on t h a t  day o r  t h e  fo llo w in g  m orning, and n o t i f i e d  o f  t h e  shipm ent 

d a te , a i r b i l l  number, and number and ty p e  o f  sam ples b e in g  sh ip p e d . A l l  sa n p le s  

w i l l  b e  sh ip p ed  in  th e  a fte rn o o n  (th e  end) o f  each  d ay t o  en su re  t h a t  sa n p le s  

w i l l  b e  sh ip p ed  w ith in  tw e n ty -fo u r  (24) h ours o f  s a n p lin g . S a n p les  w i l l  be 

la b e le d  a s  p e r  40 CFP 2 6 1 .4 , "R esearch  S a n p les"  o r  "E nvironm ental S a n p le s " . 

S a n p le  and F ie ld  A c t i v i t y  Ib c a n e n ta tia n  

C ustody o f  sam ples must b e  m ain ta in ed  and documented a t  a l l  t im e s . Chcdn- 

o f-cu sto cty  b e g in s  w ith  th e  c o l l e c t i o n  o f  th e  sa n p le s  in  th e  f i e l d .  Prooedures 

a r e  d e t a i le d  in  A t la n t i c  P roced u re No. 10 41.

A bound/w eatherproof m a ster s a n p le  lo g  s h a l l  b e  m ain ta in ed  b y  th e  f i e l d  

team . The F ie ld  O p e ra tio n s L ea d er, o r  d e s ig n e e , s h a l l  re c o rd  in fo rm a tio n  r e la t e d  

t o  s a n p lin g  o r  f i e l d  a c t i v i t i e s .  The in fo rm a tio n  w i l l  in c lu d e  s a n p le  number, 

sa n p le  t i n e ,  sh ip p in g  in fo rm a tio n , sa n p le  lo c a t io n ,  sa n p le  d e s c r ip t io n ,  sa n p le  

method u sed , w ea th er c o n d it io n s , f i e l d  m easurem ents, s a m p le r 's  name, unusual 

e v e n ts , e t c .

A s i t e  l o ^ x e k  w i l l  b e  m ain ta in ed  b y  th e  F ie ld  O p e ra tio n s  Lead e r  o r  

d e s ig n e e . The book w i l l  c o n ta in  a  summary o f  th e  d a y 's  a c t i v i t i e s ,  in c lu d in g  

s i t e  v i s i t o r s ,  d a i l y  t e l^ b o n e  c o n ta c ts ,  and d e c is ic a i p o in ts .

QA o tr ie c t iv e s  f o r  P r e c is io n ,  A o cu racv and O o n p leten ess 

E nvironm ental measurements h ave  in h e re n t l im it a t io n s  a r i s i n g  from  equipm ent 

p rcb lem s, p ro c e d u ra l d e v ia t io n s ,  and changes in  am bient o o n d it ia n s . Most
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environinental m easuranents a r e  a n a ly s e s  made f o r  e x tr a n e ly  low  o c n o e n tra tlc n s  o f  

cxa n stitu en ts and a r e  s u b je c t  t o  ch em ical in b e r fe r a io e s ,  in stru m en t l im it a t io n  and 

u n c e r t a in t ie s  t h a t  a f f e c t  th e  a c c u ra c y  o f  th e  d e te rm in a tio n . I t  i s  e s s e n t i a l  t o  

m inim ize th e s e  f a c t o r s  so  t h a t  th e  measurements a c c u r a t e ly  r e f l e c t  th e  c h a r a c te r  

o f  th e  sa n p le  c o l le c t e d .

A l l  d a ta  g a th e re d  d u rin g  th e  c o u rse  o f  th e  NYSEG MGP S i t e  s tu d y  b y  A t la n t i c  

o r  p ro c e sse d  b y  th e  la b o r a to r y  w i l l  m eet o b je c t iv e s  o f  a o cu ra cy , p re c is ic n ^  

o c n p le te n e s s , r e p r e s e n ta t iv e n e s s , and o c n p a r a b il i t y ,  a s  r e fe re n c e d  in  S ta n le y  and 

V e m e r (1983).  T hese c h a r a c t e r i s t i c s  a r e  d e fin e d  below :

• A ccu ra cy  -  th e  d e g re e  o f  agrepm ent o f  a  measurement, X, w ith  an
, a c ce p te d  r e fe r e n c e  o r  t r u e  v a lu e ,  T , u s u a l ly  e x p re sse d  a s  th e

d if f e r e n c e  between th e  tw o v a lu e s ,  X-T, o r  th e  d i f f e r e n c e  a s  a  
p e rc e n ta g e  o f  th e  r e fe r e n c e  o r  t r u e  vcd u e , 100 (X-T) / T . A ocuracy i s  
a  m easure o f  th e  b ia s  in  a  system .

• P r e c is io n  -  a  m easure o f  n u tu a l agreem ent among in d iv id u a l 
measurements o f  th e  same p r o p e r ty , u s u a l ly  under p r e s c r ib e d  s im i la r  
c o n d it io n s . P r e c is io n  i s  b e s t  e x p re sse d  in  term s o f  th e  stan d ard  
d e v ia t io n . V a rio u s  m easures o f  p r e c is ia n  e x i s t  depending vpon th e  
"p r e s c r ib e d  s im i la r  c o n d it io n s " .

• OcBopleteness -  a  m easure o f  t h e  amount o f  v a l i d  d a ta  o b ta in e d  from 
a  measurement system  ccn p ared  t o  th e  ancunt t h a t  was e x p e cte d  t o  be  
o b ta in e d  under c o r r e c t  normal c o n d it io n s .

• R g o re se n te tiv e n e s s  -  e x p r e s s e s  t h e  d e g re e  t o  v h ic h  d a ta  a c c u r a te ly  
and p r e c is e l y  r ^ r e s e n t  a  c h a r a c t e r i s t i c  o f  a  p o p u la tio n , parame t e r  
v a r ia t io n s  a t  a  s a n p lin g  p o in t ,  a  p ro c e s s  c o n d it io n , o r  an 
en viron m en tal c o n d it io n .

• O om D arabilitv -  e x p r e s s e s  t h e  c o n fid e n c e  w ith  v h ic h  one d a ta  s e t  can  
b e  ccn p ared  t o  a n o th e r .
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FIELD PROCEDURES FOR COLLECTION OF 
SURFACE SOIL SAMPLES
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R e v i e w e d
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1 .

2 .
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4 .
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SECTION 1 . 0 ;  KJRPOSE

To in s u r e  a  sta n d a rd  p ro ced u re  f o r  c o l l e c t i o n  o f  s u r fa c e  s o i l  

sa n p le s  f o r  t h e  i d e n t i f i c a t i o n  o f  dhemiced p aram eters.

SECTION 2.0 ;  SODFE

The fo llo w in g  p ro ce d u re  d e s c r ib e s  th e  l o g i s t i c s ,  c h a in - o f- e v e n ts , 

c o l le c t i o n  te c h n iq u e s  and docum entation  req u irem en ts f o r  c o l le c t i n g  

s u r fa c e  s o i l  s a n p le s  d e s ig n a te d  f o r  ch em ical a n a ly s is .

SECTION 3 .0 :  RFRPnMBTBTTTTV

P r o je c t  M anager -  F i r s t  

F ie ld  C h em ist, G e o lo g is t  o r  E n g in eer -  Second

SECTION 4.0 ;  SUPPORl'lNG PRQCETIttTRfi

A t la n t i c  P roced u re No. 1041 Sample C h a in -o f-C u sto d v  P rocedure 

SECTION 5 .0 ;  REQUIRED FORMS

F ie ld  N otebook No. 351,  p u b lis h e d  b y  J . L .  D a r lin g  C o r p . , Tacoma, 

W ashington
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SECnON 6 . 0 ;

6 .1  S e le c t io n  o f  Sam pling lo c a t io n s

l l i e  s e le c t io n  o f  sam p lin g lo c a t io n s  i n  and around a  p r o je c t  s i t e  

w i l l  b e  b a se d  on a  re v ie w  o f  e x is t in g  s i t e  d a ta ,  th e  s i t e  topograp hy and 

s u r fa c e  fe a t u r e s ,  r e s u l t s  o f  p re lim in a ry  s i t e  su rv e y s  visin g  p o r ta b le  

g eo p h ysica l, and a i r  m o n ito rin g  equipm ent and t h e  i n i t i a l  e s t im a te s  a s  t o  

th e  e x te n t  o f  and m ig ra tio n  pathw ays o f  th e  w a ste  p r e s e n t . A t th e  s t a r t  

o f  th e  in v e s t ig a t io n ,  a  number o f  s u r fa c e  s o i l  sam ples a r e  u s u a l ly  

a l lo c a t e d .  O nly a f t e r  i n i t i a l  f i e l d  Tiorywia-iggaTvva a r e  th e  f i n a l  

lo c a t io n s  s e le c t e d .  A t  a  minimum, th e  fo l lo w in g  sh o u ld  b e  in c lu d e d  a s  

s a n p lin g  p o in ts :

o  U p gra d ien t s o i l  s u r fa c e s  t o  d eterm in e  background l e v e l s ,  
o  S o i l  s u r fa c e s  w ith in  th e  im m ediate a r e a  o f  co n ta m in atio n , 
o  D cw ngradient s o i l  s u r fa c e s  t o  d eterm in e  any sp rea d  o f  

c o n ta mi na t io n  r e s u l t i n g  from  storm  w a te r  r u n o f f .

Sam pling lo c a t io n s  may b e  s e le c t e d  in  th e  fo l lo w in g  a r e a s  a t  th e  s i t e :

o A re a s  where c h e m ica ls  may h ave b een  s to r e d , h an d led  o r  
d is p o se d .

o A re a s  v iie re  m otor v e h i c le s  havLLing c h e m ica ls  may have 
t r a v e le d  on th e  s i t e ,  

o  A re a s  where w a te r  may h ave ponded d u r in g  storm  e v e n ts .
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6 .2  Equipment T.i.crt:

Ih e  fo llo w in g  i s  t o  b e  c o n sid e re d  a  fflin-lmm l i s t i n g  o f  re q u ire d  

f i e l d  equipm ent f o r  c o l l e c t i n g  s o i l  sam p les. O th er t o o l s  re q u ire d  f o r  

a c c e s s in g  s o i l s  beneath  paved  a r e a , e t c .  sh o u ld  b e  in c lu d e d  when 

n e c e s sa ry .

o  B o o ts , la t e x  g lo v e s ,  chemiccLL r e s i s t a n t  g lo v e s ,  a p p ro p ria te  
l e v e l  o f  p r o te c t io n .

o Sample c o n ta in e r  -  1  each  1  l i t e r  g l a s s  j a r  w ith  a  t e f lo n  
l in e d  cap .

o T e f lo n  c o a te d  o r  s t c i in le s s  s t e e l  sam ple sp oon s, 

o  Wooden s ta k e s  and s p ra y  p a in t  (h ic^ ily  v i s i b l e )  

o  F ie ld  notebook 

o  Sample b o t t l e  la b e l s  

o  Q ic iin -o f-c u sto d y  fonns

6.3 O rder o f  Samples

S u rfa c e  s o i l  sam ples sh o u ld  b e  ta k e n  i n  a l l  lo c a t io n s  p r i o r  t o  a l l  

o th e r  s i t e  sam p lin g e v e n ts .  H iis  i s  t o  p r e v e n t  t h e  p o s s i b i l i t y  o f  

c ro ss-c o n ta in in a tio n  betw een  sam p lin g  p o in ts  b y  s i t e  p e rso n n e l o r  equipment 

(baddioe, d r i l l  r i g s ,  equipm ent v e h i c le s ,  e t c .  . . ) .  F o r c o n s is te n c y  

w ith  o th e r  sam p lin g program s, th e  ip g r a d ie n t  sam ples sh o u ld  be c o l le c t e d  

f i r s t .
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6 .4  lo c a t io n  and O o lle c t io n  o f  Samples

S u r fa c e  s o i l s ,  depen ding vpon th e  ccn tam in an ts o f  I n t e r e s t ,  can  be 

e i t h e r  in d iv id u a l o r  c c o p o s ite  s a n p le s . O cn p o site s  r e p r e s e n t  sa n p le s  

ta k e n  f r m  a  number o f  in d iv id u a l  lo c a t io n s  w hich  a r e  e q u a l ly  b len d ed  t o  

form a  s a n p le  r e p r e s e n t in g  a  la r g e r  a r e a , c e r t a i n  s t a t e  a g e n c ie s  a r e  

d is c o u ra g in g  th e  u se  o f  c a r p o s i t e  sa n p le s  when lo o k in g  f o r  a ro m atic  

v o l a t i l e  and h a lo g e ia te d  v o l a t i l e  o rg a n ic  ccnpounds b e cau se  o f  d i lu t io n  

and th e  d i f f i c u l t y  o f  form in g a  " t r u e ” c o n p o s ite . T h e re fo re  p r i o r  t o  

s a n p lin g , t h e  u s e  o f  c c o p o s it e s  sh o u ld  b e  ch ecked  w ith  t h e  agen cy v M c h  

w i l l  have f i n a l  approva l  o f  a c t io n s  re g a rd in g  a  s i t e  in  v h ic h  s u r fa c e  s o i l  

sa n p le s  a r e  u se d  in  d e v e lo p in g  c e rta d n  a c t io n s  re g a rd in g  c le a n  up.

I f  s t a t i s t i c a l  te c h n iq u e s  a r e  t o  b e  en p lo yed  in  c o l l e c t i n g  s u r fa c e  

s o i l  s a n p le s  i:ising a  random g r id ,  th e  p ro ced u re  p ro v id e d  in  C h ap ter 5 o f  

Methods o f  S o i l  A n a ly s is .  P a r t  I  b y  C.A.  B la c k  e t  a l ,  Am erican S o c ie t y  o f  

Agronamy, Academ ic P r e s s ,  N.Y.  1965 and S e c t io n  I  o f  EPA-SW 846 T e s t  

Methods f o r  Evalx3a t in a  S o l i d  W aste. H iy s ic a l  Chemical/Miethods a r e  

su g g e ste d  p r o t o c o ls .

Once t h e  gen ered  lo c a t io n s  h ave been  ch o sen , s a n p lin g  can  b e g in . 

N orm ally a  s a n p le  r e p r e s e n t in g  th e  to p  3 t o  6 in c h e s  o f  s o i l  i s  ta k e n . 

S a n p les a r e  c o l le c t e d  u s in g  a  d e d ic a te d , p re c le a n e d  s t a i n l e s s  s t e e l  o r  

T e flo n  spoon and im m ed iate ly  s to r e d  in  th e  g la s s  j a r .  O rg an ic  d e b r is  ( i e .
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le a v e s ,  t w ig s ,  bark) a lo n g  w ith  la r g e  p ie c e s  o f  g r a v e l  sh o u ld  b e  avo id ed . 

The sa n p le  sh o u ld  be re p re s e nt a t i v e  o f  th e  a r e a  s o i l ;  i t  i s  b e s t  

re p re s e n te d  b y  th e  f i n e r  g reu n s o f  t h e  t o p s o i l .  The j a r s  m ust b e  f i l l e d  

c o n p le te ly  so  a s  t o  a v o id  c r e a t in g  a  head sp a c e  v h e re  v o l a t i i e s  may 

e sc a p e . A f t e r  each j a r  i s  f i l l e d  t h e  th re a d s  sh o u ld  b e  w iped  c le a n  so  

t h a t  th e  cap  can  be th re a d ed  on w ith o u t c r e a t in g  an e iir  g ap .

l a t e x  o r  ru bber g lo v e s  sh o u ld  b e  worn t o  p r o t e c t  t h e  s a n p lin g  

p erso n  and t o  a v o id  c r o s s  co n tam in atio n  th ro u gh  h a n d lin g .

A l l  f i l l e d  j a r s  m ust b e  l a b e l le d  w ith  th e  fo l lo w in g  a s  a  minimum: 

o  p r o je c t  number 

o  s a n p lin g  tim e and d a te  

o  s a n p le  number 

o a n c d y s is

6 c o l l e c t o r 's  i n i t i a l s

The s a n p le  c h c d n -o f-c u s to d y  form  i s  th e n  im m ed iately  f i l l e d  o u t and 

k e p t w ith  t h e  sa n p le . The s a n p le  i s  th e n  s to r e d  in  a  r e f r ig e r a t e d  

c o n ta in e r  u n t i l  d e l iv e r y  t o  th e  a n a l y t i c a l  la b .

The lo c a t io n ,  d ^ jth  o f  s a n p le , s a n p le  ty p e ,  t im e  o f  s a n p le , and 

o th e r  a s s o c ia te d  d a ta  ( i e .  o r g a n ic  v a p o r  r e a d in g s , c o lo r  o f  t h e  ground, 

o d o rs , t e x t u r e ,  e t c . )  w i l l  b e  documented i n  t h e  f i e l d  n o teb o o k  vhen th e  

sa n p le  i s  ta k e n . I f  s a n p lin g  i s  perform ed  u n d er a  paved  a r e a  o r  in  f i l l ,  

a  d e s c r ip t io n  o f  th e s e  im iq u e a r e a s  w i l l  a l s o  b e  in c lu d e d .
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6 .5  Sample V eri f i c a t i o n

A f t e r  each  sam ple o f  s o i l  i s  ta k e n , an in d ic a t o r  sh o u ld  b e  u sed  t o  

mark th e  lo c a t io n  in  th e  e v e n t  i t  w i l l  b e  su rv ey e d  a t  a  l a t e r  tim e. Once 

a l l  th e  s u r fa c e  s o i l  sam ples a r e  c o l l e c t e d ,  th e  sam ple numbers and 

lo c a t io n s  sh o u ld  b e  re v iew ed  b e fo r e  le a v in g  t h e  s i t e  o r  pro g r e s s in g  t o  

o th e r  t a s k s  i n  a  program. A l l  u se d  sam p lin g  d e v ic e s  w i l l  b e  k e p t 

to g e th e r , s e p a r a te  froni c le a n  t o o l s ,  s o  t h a t  th e y  can  b e  c le a n e d  a cco rd in g  

t o  appro pr i a t e  d eoon tam in ation  and c le a n in g  p ro ce d u re . In  no e v e n t w i l l  a  

u sed  sam p lin g d e v ic e  b e  \osed f o r  tw o o r  more sam ples w ith o u t f u l l  c le a n in g  

betw een sam p les.
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1 .0

To in s u r e  a  sta n d a rd  p ro ce d u re  f o r  c o l l e c t i o n  o f  s u r fa c e  w a te r  

(stream s, ponds, l a t e s ,  inpoundments) and sed im en ts f o r  th e  i d e n t i f i c a t i o n  

o f  ch em ica l cxm p o sitio n .

2 .0  SOOPE

Ih e  fo llo w in g  p ro ce d u re  d e s c r ib e s  th e  l o g i s t i c s ,  c h a in - o f- e v e n ts ,  

c o l l e c t i o n  te c h n iq u e s  and d o cu n e n ta tio n  req u irem en ts f o r  c o l l e c t i n g  

s u r fa c e  w a te r  and sedim en t sam ples d e s ig n a te d  f o r  c he mi c a l  a n a ly s is .

3 .0  RESPONSIBIUIY

P r o je c t  Manager -  F i r s t

F ie ld  S u p e rv is o r  -  Second

F ie ld  Sam pling T e c h n ic ia n s  -  H iir d

4 .0  SUPPORTING PROCEDURES

A t la n t i c  P roced u re No. 1060 Pecontam'iTiat-inri P ro ced u re f o r  Sam pling 

D ev ice s

A t la n t i c  P roced u re No. 1041 Sample C h a in -o f-C u sto d v  P ro ced u re .

5 .0  REQUIRED FORMS

Tacoma, W ashington

F ie ld  N o te b o o k  N o . 3 5 1 , p u b lis h e d  b y  J .L .  D a r l in g  C o rp .,
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6.0 PROCEDDRE

6 .1  S e le c t io n  o f  Sam pling lo c a t io n s

The s e le c t io n  o f  sam p lin g lo c a t io n s  i n  and around an p r o je c t  s i t e  

w i l l  b e  b a se d  on a  re v ie w  o f  e x is t in g  s i t e  d a ta , th e  s i t e  topograp h y and 

s u r fa c e  f e a t u r e s ,  r e s u l t s  o f  p r e lim in a r y  s i t e  su rv e y s  u s in g  p o r ta b le  

g e o p h y s ic a l and c iir  m o n ito rin g  equipm ent and t h e  i n i t i a l  e s t im a te s  a s  t o  

th e  e x te n t  o f  th e  w a ste . A t  t h e  s t a r t  o f  t h e  in v e s t ig a t io n ,  a  number o f  

s u r fa c e  w a te r  and sedim ent sam ples a r e  usuaLLly c d lo c a te d . O nly a f t e r  

i n i t i c i l  f i e l d  re co n n a issa n ce  a r e  th e  f i n a l  lo c a t io n s  s e le c t e d .  A t  a  

minimum th e  fo llo w in g  sh o u ld  b e  in clvid ed  a s  sam p lin g  p o in t s .

o  Upstream  and u p g ra d ie n t o f  th e  w a s te  s i t e  t o  d eterm in e 
background l e v e l s  o f  p o l lu t a n t s .

o  In  le a c h a te , r u n o ff  o r  in te r m it te n t  f lo w  p a th s  p a s s in g  th ro u gh  
o r  from  th e  s i t e .

o In  dow ngradient stre a m s, sw ciles, r u n o ff  c h a n n e ls  o r  sew ers 
d r a in in g  th e  s i t e  t o  d eterm in e l i m i t s  o f  s u r f i c i a l  d ^ x D sitio n .

6 .2  E au ian en t L i s t

The fo llo w in g  l i s t s  a r e  exam ples o f  equipm ent t o  b e  u se d  f o r  

sam p lin g. S i t e  s p e c i f i c  c h e c k l i s t s  o f  equipm ent sh o u ld  b e  d e s ig n e d  based  

on t h e  c h a r a c t e r i s t i c s  o f  each  sam ple and lo c a t io n .
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6 . 2 . 1  S u r fa c e  W ater Sam olina

o B o o ts , l a t e x  g lo v e s ,  ch em ica l r e s i s t a n t  g lo v e s ,  a p p rc p r ia te  

l e v e l  o f  p r o te c t io n , 

o Sample c o n ta in e r s  (depending on sam ple req u irem en ts o f  th e  

a n a ly t i c a l  la b o r a to r y )  may in c lu d e  f o r  each  lo c a t io n :

-  4 each  1  l i t e r  g la s s  j a r s  w ith  t e f l o n  l in e d  c a p s.

-  8 each  40 m l. g la s s  v i a l s  w ith  t e f l o n  l in e d  s e p ta s .

-  1  each  500 m l. p l a s t i c  o o n ta in e r s  f o r  mietsds a n a ly s is .

-  1  each  500 m l. p l a s t i c  c o n ta in e r s  f o r  m ercury a n a ly s is ,

o  Wooden s ta k e s  and s p ra y  p e iin t.

o S t a i n le s s  s t e e l  Kemmerer b o t t l e .  Van D om  b o t t l e  o r  s t e r i l e  

g l a s s  sam p lers ( i f  re q u ire d ) 

o  Remote sam plers 

o  F ie ld  Notebook 

o Sample b o t t l e  l a b e l s  

o  Q ia in - o f-c u s to d y  form s

6 .2 .2  Sedimient Sam pling

o B o o ts , l a t e x  g lo v e s ,  ch e m ica l r e s i s t a n t  g lo v e s ,  a p p ro p ria te  

l e v e l  o f  p r o t e c t io n ,  

o  D ed ica ted  s t a i n l e s s  s t e e l  spoons (ta b le sp o o n  s iz e )  

o D ed ica ted  t e f l o n  spoons ( i f  re q u ire d )  

o  Sam ple c o n ta in e r s  f o r  ea ch  sam ple

-  1  each  1 l i t e r  g l a s s  j a r s  w ith  t e f l o n  l in e d  ca p s 

o Wboden s ta k e s  and s p ra y  p a d n t.
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o F ie ld  Notebook 

o S a n p le  b o t t l e  l a b e ls  

o  Q ia in -o f-c u s to c ty  form s

6 .3  O rder o f  Samnles

I f  b o th  stream  sed im en t and w a te r  sam ples a r e  t o  b e  o o l le c t e d  

c o n c u rre n tly , th e  w a te r  sa n p le s  sh o u ld  b e  ta k e n  f i r s t  in  o rd e r  t o  a v o id  

in tro d u c in g  p o l lu t a n t s  in  t h e  w a te r  column from  sedim en t c o l le c t i o n  

a c t i v i t i e s .

In  f lo w in g  stream s o r  r u n o ff  ch a n n e ls  s a n p le s  sh o u ld  b e  c o l le c t e d  

from th e  f u r t h e s t  downstream p o in t  f i r s t .  The r e n a in in g  s a n p le s  w i l l  be 

ta k e n  p r o g r e s s in g  ip stre a m .

6 .4  Sample O o lle c t io n

6 . 4 . 1  S u r fa c e  W ater Sam nles

S u rfa c e  w a te r  s a n p le s  a r e  c o l le c t e d  i n  a  manner t o  b e  

r e p r e s e n ta t iv e  o f  th e  w a te r  column from  v h ic h  t h e  sa n p le s  a r e  ta k e n . A 

two man team i s  r e q u ire d  f o r  th e  c o l l e c t i o n  a s  a  s a f e t y  p r e c a u tio n . The 

p erso n  c o l l e c t i n g  th e  s a n p le s  in  roost c a s e s  w i l l  h ave e n te re d  th e  w a te r 

body. For f la w in g  stream s t h i s  w i l l  n e c e s s i t a t e  th e  donning o f  b o o ts  o r  

w aders and w e a rin g  l a t e x  in n e r  g lo v e s  and ch e m ica l r e s i s t a n t  o u te r  

g lo v e s .  A l l  s a n p le s  in  f lo w in g  w a te r  b o d ie s  w i l l  b e  ta3cen fa c in g  

ip stre a m . S a n p les  ta k e n  from  !=mai i i qkP-< o r  ponds sh o u ld  b e  taJcen from a
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sm a ll b o a t x:ising a  Remmerer o r  t e f l o n  l in e d  Van Dom  b o t t l e .  Saitp les 

ta k e n  fr o n  s t a nding  p u d d le s , p o o ls ,  d ra in a g e  d it c h e s  sh o u ld  b e  ta k e n  

w ith o u t d is tu r b in g  th e  se d im en ts. Ttiig n a y  b e  arryimpi -ighari b y  th e  u se  o f  

a  rem ote sam p ler, e . g .  a  sam ple b o t t l e  h e ld  on a lo n g  p o le  w ith  a  g im b alled  

yo k e.

For p re -p re se rv e d  s a n p le  c o n ta in e r s  t h e  fo llo w in g  p ro ced u re  w i l l  be 

fo llo w e d :

o  P r io r  t o  c o l l e c t i n g  any w a te r  s a n p le s  p la c e  a  w a te rp ro o f sample 

l a b e l  on each  c o n ta in e r  w h ich  s p e c i f i e s  th e  fo llo w in g :

Sample number
Date
T in e
A n a ly s is
P r e s e r v a t iv e
P r o je c t  number
I n i t i a l s  o f  th e  c o l l e c t o r

F i l l  in  th e  in fo rm a tio n  w ith  a  w a te rp ro o f in k  p en . T h is  w i l l

p re v e n t d i f f i c u l t y  in  f i l l i n g  o u t  th e  la b e l s  on a  w et j a r  a f t e r

i t  i s  f i l l e d .

o  F ace upstream , w e a rin g  g lo v e s ,  t a k e  a  1  l i t e r  g l a s s  c o n ta in e r  

w ith  no p r e s e r v a t iv e  and subm erge i t  c lo s e d  t o  m id -d epth .

o Cpen th e  j a r  w ith  t h e  mouth fa c in g  vp stream ; f i l l  i t  and; c lo s e  

i t  w h ile  subm erged.

o T a te  th e  f i l l e d  j a r  and u s e  i t  t o  f i l l  th e  40 m l. v i a l s  making 

s u re  no a i r  i s  tra p p e d  in  th e  v i a l s .
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o  R epeat s t ^  1  and 2 w ith  th e  same c o n to in e r  a rd  f i l l  th o se  

ca rrta in e rs  h a v in g  p r e s e r v a t iv e  a vo id in g  any o v e r flo w  s in c e  t h i s  

w i l l  d i l u t e  t h e  p r e s e r v a t iv e ,  

o R epeat s te p s  1  and 2 w ith  t h e  same c o n ta in e r  and f i l l  th e  

rem ain in g s a n p le  c o n ta in e r s .  The l a s t  o cn ted n er f i l l e d ,  w i l l  

b e  th e  o r ig i n a l  c o n ta in e r  u sed  t o  f i l l  th e  o th e r  j a r s ,  

o I f  d i s s o lv e d  m e ta ls  a n a d y s is  a r e  re q u ir e d , an e x t r a  b o t t l e  (no

p r e s e r v a t iv e )  w i l l  b e  f i l l e d  and th e  m e ta ls  c o n ta in e r  (pre­

p re s e rv e d  w ith  n i t r i c  a c id )  w i l l  rem ain e n p ty . O nly a f t e r  th e  

w a te r  sa n p le  i s  f i e l d  f i l t e r e d  w i l l  i t  b e  poured in to  th e  p re ­

p re s e rv e d  m etcds c o n ta in e r ,  

o  P la c e  a l l  s a n p le  c o n ta in e r s  in t o  a  s a n p le  sh ip p in g  c o n ta in e r ,

c o o l  w ith  i c e  p a c k s  and f i l l  i n  t h e  c h a in -o f-c u s to d y  form ,

o D e t a i l  in  th e  f i e l d  n o teb o ok  t h e  fo llo w in g ;

-  sa n p le  i d e n t i f i c a t i o n  number

-  lo c a t io n  o f  t h e  s a n p le  (s k e tc h  o f  th e  s a n p le  p o in t)

-  tim e and d a te  s a n p le  w as ta k e n

-  p e rso n n e l p e rfo rm in g  t h e  t a s k

-  v i s u a l  o r  s e n s o ry  d e s c r ip t io n  o f  th e  sa n p le

( c o lo r ,  o d o r, t u r b i d i t y ,  e t c . )

-  w eath er c o n d it io n s  d u r in g  s a n p lin g

-  r u n o ff  c o n d it io n s

-  o th e r  p e r t in e n t  o b s e r v a t io n s
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o  P la c e  a  wooden s ta k e  a t  t h e  ed ge o f  t h e  stream  o r  n e a r  th e  

sam ple p o in t  w ith  sam ple number on i t .  I h e  s ta k e  may b e  

lo c a t e d  b y  s u rv e y  fa r  in c lu s io n  on a  s i t e  map.

N ote:

o I t  i s  u n d ersto o d  t h a t  a l l  sa n p le  c o n ta in e r s  and c o l l e c t i o n  d e v ic e s  

w i l l  b e  c l e aned p r i o r  t o  f i e l d  u s e  fo l lo w in g  th e  a p p ro p ria te  

c le a n in g  p ro cedur e s  depending on t h e  ty p e  o f  a n a ly s is  t o  b e  perform ed.

o I f  s a n p lin g  d e v ic e s  a r e  t o  b e  d e d ic a te d  t o  a  p a r t i c u l a r  sa n p le  

lo c a t io n ,  th e y  w i l l  b e  p la c e d  i n  a  p l a s t i c  b a g  a f t e r  i t s  u se  and 

marked o r  ta g g e d  "DEDICAIED TO PROJECT NO. ______  SAMPLE lO C A T iai NO.

6 . 4 . 2  Sedim ent Samples

Stream  sedim ent sam ples a r e  c o l l e c t e d  i n  a  manner t o  be  

r e p r e s e n ta t iv e  o f  d e p o s its  o f  sedim en t c a r r ie d  o f f  o f  a  s i t e .  A gain  th e  

u se  o f  p r o t e c t iv e  b o o ts , and g lo v e s  w i l l  b e  n e c e s s a r y . A l l  p r i o r i t y  

p o l lu t a n t  and o rg a n ic  a n a ly s is  o f  sed im en ts ca n  b e  perform ed on a  1 l i t e r  

s a n p le . I h e  fo l lo w in g  p ro ced u re  w i l l  b e  fo llo w e d :

o S e l e c t  a  s a n p le  lo c a t io n  t h a t  i s  r e p r e s e n t a t iv e  o f  sedim ent 

d e p o s i t ic n a l  a r e a s . H ois m i ^ t  mean a  san d bar i n  th e  m id dle o f  

a  strea m , th e  in s id e  c o m e r  o f  a  stream  bed i n  a  meander , o r  

a  d eep  p o o l v h e re  w a te r  v e l o c i t i e s  a r e  red u ced .
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o P la c e  a  waterporaof sam ple l a b e l  on t h e  g l a s s  co n tcd n er vihich 

s p e c i f i e s  th e  fo llo w in g :

Sample number
D ate
Time
R r e s e r v a tiv e  
P r o je c t  number 
I n i t i a l s  o f  th e  c o l l e c t o r  

F i l l  i n  th e  in fo rm a tio n  w ith  a  w a te rp ro o f in k  pen p r i o r  t o

c o l l e c t i n g  t h e  sam ple.

o Use e i t h e r  a  p r e -c le a n a d  d e d ic a te d  s t a i n l e s s  s t e e l  spoon o r

t e f l o n  c o a te d  spoon, t h a t  w i l l  f i t  in s id e  th e  sam ple j a r ,  to

c o l l e c t  a  sam ple.

o  A l l  sam ples sh o u ld  b e  ta k e n  w ith in  t h e  to p  3 in c h e s  o f  th e

stream  bed . Remove any v e g e t a t io n  d e b r is  ( le a v e s ,  r o o ts ,  bark)

a lo n g  w ith  any la r g e  s to n e s  from  t h e  sam ple s o  t h a t  o n ly  th e

f i n e r  s o i l  m a te r ia l  i s  c o l l e c t e d .

o  F i l l  o u t  th e  c h a in - o f- c u s to d y  form  and p la c e  t h e  sedimient

sam ple in t o  t h e  sh ip p in g  c o n ta in e r .  C o o l a s  re q u ire d .

o  D e t a i l  i n  t h e  f i e l d  n o teb o ok  t h e  fo l lo w in g :

-  sam ple i d e n t i f i c a t i o n  number

-  lo c a t io n  o f  th e  sam ple (s k e tc h  o f  th e  sam ple p o in t)

-  tim e and d a te  sam ple was ta k e n

-  p e rso n n e l p e rfo rm in g  t h e  t a s k



E tx x » d u re  N o . ____1Q22_
R e v is io n  N o . __________
D a t e _______ J tilv  1 .  1986
Page 10 o f  11

-  v i s u a l  o r  se n s o ry  d e s c r ip t io n  o f  th e  sam ple

-  b r i e f  sed im en t d e s c r ip t io n s  ( c o lo r ,  t e x t u r e ,  appearance)

-  w eath er c o n d it io n s  d u rin g  sam plin g

-  r u n o ff  o r  f lo w  c c n d it io n s

-  o th e r  p e r t in e n t  o b s e rv a tia n s

o P la c e  a  wooden s ta k e  a t  th e  ed ge o f  t h e  stream  o r  n e a r  th e  

sa m p le 'p o in t w ith  th e  sam ple number on i t .  T h is  s ta k e  w i l l  be 

lo c a t e d  b y  s u r v e y  f o r  in c lu s in g  on a  s i t e  map.

6 .4 .3  G en era l S i t e  R u le s

S u r fa c e  w a te r  and sed im en t sam p les, depending on t h e  p a r t i c u l a r  

s i t e ,  can b e  c o l le c t e d  from  a  v a r i e t y  o f  lo c a t io n s .  I n s te a d  o f  h a v in g  a  

procedure f o r  each  ty p e  o f  lo c a t io n ,  th e  fo llo w in g  genersLL r u le s  sh o u ld  be 

u sed  f o r  a r y  s i t e .

o The sam ple m ust b e  r e p r e s e n ta t iv e  o f  th e  w a te r  body o r  

sed im en ts d e p o s ite d  i n  an a r e a , 

o  A void an ce o f  c r o s s  co n tam in atio n  betw een sam p lin g  p o in ts  

ca n  b e  ao ccm p lish ed  b y  th e  \ise o f  d e d ic a te d  sam p lin g  d e v ic e s ,  

o C a re  must b e  ta k e n  t o  n o t  d is tu r b  th e  sam ple lo c a t io n  

o o n d it io n s  o r  c h e m is try , e . g .  fa c in g  \p stream  i n  a  r i v e r ,  

c o l l e c t i n g  sedim ients fexm a r e a s  n o t  s t u p e d  on b y  th e  

c o l l e c t o r s .
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o  In  la k e s  o r  ponds, sam ples o f  th e  w a te r  c»lumn, a t  a  minimum, 

w i l l  b e  a  conpos i t e  o f  s u r fa c e ,  m id-depth  and bottcm  (1 fo o t  

above f lo o r )  s a n p le s . Sedim ents need  o n ly  b e  sa n p le d  b y  grab  

method.

o O nly p re -c le a n e d  s a n p lin g  d e v ic e s  and sa n p le  c o n ta in e r s  a r e  t o  

b e  u sed .

o  P ro p er f i e l d  docum entation and c h a in -o f-c u s to c fy  p ro ced u res must 

b e  fo llo w e d .
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SECTION 1 .0 :  roPPOSF

To in s u r e  a  sta n d a rd  p ro ced u re  f o r  p r e s e r v a t io n  o f  s o l i d  and l iq u id  

sa n p le s  c o l le c t e d  a t  a  s i t e  f o r  h azard ous w a ste  d e te rm in a tio n .

SECTTQN 2.0:  SOOPE

Ih e  fo llo w in g  p ro ced u re  i s  e s t a b lis h e d  t o  p ro v id e  a  s e t  o f  

stan d ard s w hich  fo llo w  reccramended NYSDEC p r e s e r v a t io n  te c h n iq u e s  and 

h o ld in g  tim es f o r  v a r io u s  a n a ly t i c a l  groups a s  p e r  th e  NYSDEC A n a ly t ic a l  

S e r v ic e s  P ro to c o l (ASP) p u b lis h e d  in  1989.

SECTION 3 .0:  RESPONSIBIUTY 

P r o je c t  Manager -  F i r s t  

F ie ld  C p e ra tio n s  Manager -  Second 

F ie ld  S t a f f  -  T h ird

SECTION 4.0:  SUPPORTING PROCEDURES

A t la n t ic  P roced u re No. 1020 F ie ld  P ro ced u res f o r  C o l le c t io n  o f  S u rfa c e  

S o i l  Samples

A t la n t ic  P roced ure No. 10 21 F ie ld  P ro ced u res f o r  C o l le c t io n  o f  S u b su rface  

S o i ls
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A t la n t i c  Proced ure No. 1022 F ie ld  P roced u res f o r  C o l le c t io n  o f  S u rfa c e  

W ater and Sedimpn t  Samples f o r  Hazardous W aste D eterm in ation  

A t la n t i c  P rocedure No. 1023 F ie ld  Profyyhi-nes f o r  C o l le c t io n  o f  Groundwater 

Samples f o r  Hazardous Wasttp* rva-hATTn-i n a tio n

A t la n t i c  P rocedure No. 1042 .sbinpincr P rocedure f o r  E nvironm ental F ie ld  

Samples

SECTION 5 .0 ;  RBOUTPED FDRMS

1 .  F ie ld  Notebook No. 351.  P u b lish e d  b y  th e  J . L .  D a r lin g  C o r p . , Tacoma, 

W ashington

2. M aster S an p le  Leg

SECTION 6.0;  ITOCKrtTRF

6 .1  G en eral P rocedure

A l l  sa n p le  p r e s e r v a t io n s  w i l l  be  perform ed in  th e  f i e l d  a s  soon 

a f t e r  sa n p le  c o l l e c t i o n  a s  p o s s ib le .  In  many in s ta n c e s  s a n p le  c o n ta in e r s  

s v p p lie d  b y  th e  a n a ly t i c a l  la b o r a to r y  w i l l  b e  p r e -p r e s e r v e d  s o  t h a t  no 

a d d it io n a l p r e s e r v a t io n s  w i l l  b e  r e q u ir e d . In  t h e  e v e n t p r e s e r v a t io n s  a re  

re q u ire d , A t la n t i c  p e rso n n e l w i l l  u s e  th e  fo l lo w in g  form at;

1 .  For th o s e  w a te r  s a n p le s  r e q u ir in g  t a r g e t  corrpound l i s t  (TCL), 

th e  p ro ce d u re s in  T ^ l e  6 -1  w i l l  b e  fo llo w e d .
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2. A l l  g la s s  o r  p l a s t i c  c o n ta in e r s  must b e  c le a n ed  p r i o r  t o  

sa n p lin g  a c co rd in g  t o  ^ p r c p r i a t e  c le a n in g  p ro ce d u re s. In  no 

c a s e  w i l l  sa n p le  c o n ta in e r s  b e  r in s e d  w ith  a  s a n p le  b e fo re  

th e  a ctu cd  sa n p le  i s  c o n ta in e r iz e d .

3. In  no c a s e  s h a l l  m ethylen e c h lo r id e  o r  a ce to n e  b e  used  a s  a 

c le a n in g  a g en t in  any g la s s w a re  o r  f i e l d  equipm ent used  on a 

s i t e  in v e s t ig a t io n .  M ethylene c h lo r id e  and a c e to n e  a r e  l i s t e d  

w a ste s  and i f  u se d , c le a n in g  may c a u se  e r r o r s  in  e v a lu a t in g  

f i e l d  d a ta .

4 . A l l  s o i l s  s a n p le s  c o l le c t e d  f o r  TCL a n a ly s is  b e  p la c e d  in  a one 

l i t e r  g la s s  j a r  w ith  t e f l o n  l in e d  c a p . T h is  j a r  a ls o  must be 

c le a n e d  p r io r  t o  s a n p lin g  a c c o rd in g  t o  a p p r c p r ia te  c le a n in g  

p ro ce d u re . To a v o id  lo s in g  v o l a t i l e  o r g a n ic s  t o  th e  head sp ace  

w ith in  a  j a r ,  a l l  s o i l  j a r s  w i l l  b e  f i l l e d  c c m p le te ly . C are 

must b e  taken  t o  a v o id  g e t t in g  s o i l  on th e  th re a d s  o f  a  sa n p le  

j a r .  T h is  can c a u se  a  f a u l t y  s e a l .

5 . A l l  s a n p le s  w i l l  b e  h e ld  i n  in s u la t e d  sh ip p in g  c o n ta in e r s  and 

k p t  c o o l t o  a  te n p e r a tu r e  o f  4°C u n t i l  th e y  a r e  d e l iv e r e d  t o  

th e  a n a ly t i c a l  la b o r a to r y .
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6. When sam ples a r e  p re se rv e d  in  t h e  f i e l d ,  th e  ty p e  o f  

p r e s e r v a t io n  w i l l  b e  l i s t e d  on t h e  l a b e l  a lo n g  w ith  a l l  o th e r  

a p p r c p r ia te  la b e l  in fo rm a tio n . A ls o  t h e  d e t a i l s  o f  each  sam ple 

w i l l  b e  lo ck e d  in  th e  M aster Sample lo g ,  m ain tain ed  a t  th e  

f i e l d  o f f i c e .

7 . I f  A t la n t i c  p e rso n n e l p la n  t o  p erfo rm  f i e l d  p r e s e r v a t io n s  th e  

a n a ly t i c a l  la b o r a to r y  must b e  c o n s u lte d  t o  v e r i f y  th o s e  

p a r t i c u l a r  p ro ced u res t o  b e  fo llo w e d . In  scrnie in s ta n c e s  

d i f f e r e n t  la b o r a t o r ie s  may r e q u ir e  more sam ple volum e th a n  th o s e  

l i s t e d  o r  w ish  no p r e s e r v a t iv e  b e  u se d .

8. T a b le  6 -1  i s  ta k e n  d i r e c t l y  from t h e  NYSDEC ASP. S o i l s  r a r e l y  

r e q u ir e  p r e s e r v a t io n  and th e  la b o r a to r y  sh o u ld  a lw a ys b e  

c o n s u lte d  b e fo r e  c o l l e c t i n g  s o i l  sam p les. O c c a s io n a lly  th e  

NYSDEC may u p d ate  th e  h o ld in g  tim e s  and t h i s  can  b e  found by 

CcLLling th e  NYSDEC h e a d q u a rte rs  i n  Albeiny, New York.

9 . A l l  f i e l d  p r e s e r v a t io n s  sh o u ld  b e  perform ed u s in g  p ro p e r 

s a f e t y  p re c a u tio n s  e s p e c i a l l y  when h a n d lin g  a c id s  and c a u s t i c s .

A r e fe r e n c e  f o r  p ro p e r  chemicsLL h a n d lin g  te c h n iq u e s  i s  found in  

B a s ic  T ah o rato rv  .qfr-inc; f o r  W ater and W astew ater A n a ly s is  by
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D ouglas W. C la rk , New M exico W ater R eso u rces R esearch  I n s t i t u t e ,  

R ep o rt No. 12 5, 1980. A ls o  l a t e x  o r  ch e m ica l r e s i s t a n t  g lo v e s  

sh o u ld  b e  worn d u rin g  a l l  f i e l d  p r e s e r v a t io n s .  P roper 

v e n t i la t io n  i s  n e c e s s a ry  when p e rfo rm in g  p r e s e r v a t io n s  in  

e n c lo s e d  a r e a s .

6 .2  Sample P r e s e r v a tio n  and Hoi diner Time Recnii'npmpjTts

T a b le  6 - 1  p ro v id e s  a  sc h e d u le  f o r  sam p lin g, p r e s e r v a t io n , and 

h o ld in g  tim es f o r  sam ples b e in g  a n a ly ze d  f o r  c o n v e n tio n  p aram eters and 

t a r g e t  ccnpound l i s t  (TCL) p aram eters.

The la b o r a to r y  s h a l l  ad here t o  th e  p r e s e r v a t io n  p ro ce d u re s and 

h o ld in g  tim es l i s t e d  in  T a b le  6 - 1  below  u n le s s  s p e c i f i c a l l y  d ir e c t e d  

o th e rw ise  b y  t h e  Bureau o f  T ech n iccil S e r v ic e s  and R e se a rch . A l l  h o ld in g  

tim es a r e  from V e r i f ie d  Time o f  Sample R e c e ip t  (VTSR) a t  th e  la b o r a to r y .

The la b o r a to r y  s h a l l  p ro v id e  a l l  n e c e s s a r y  p r e s e r v a t iv e s  t o  

p ro p e r ly  s t a b i l i z e  th e  sam p les. The la b o r a to r y  must ad h ere  t o  a l l  

a n a ly t ic a l  h o ld in g  t im e s . F a i lu r e  t o  do s o  w i l l  r e s iiL t  in  th e  im p o sitio n  

o f  any c o n tr a c t  s p e c i f ie d  p e n a lt ie s .



P roced ure No. 1040H^
R e v is io n  No. ____________
D ate F«i43rnaTv  28. 1990 
Page 7 o f  16

TABDE 6 -1

REXyJIRED (XNnmiERS, FRESERWAITVES, AND 
POLDING TIMES

PARAMETER NAME CONTAINER(T) PRESERVATIVE(2),(3)
MAXIMUM

HOLDING TIHE(4)

AQUEOUS SAMPLES

B a c t e r i o l o g i c a l  T e s t s :

T o ta l  C o l i f o r m S t e r i l i z e d  P,G C o o l ,  4*C, 0 .0 0 8 X
MBj S j O, (S’ )

6 h o u r s

F e c a l  C o l i f o r m S t e r i l i z e d  P,G C o o l ,  4*C, 0 .0 0 8 X  
Ma^S^O, ( 5 )

6  h o u r s

F eca l  S t r e p t o c o c c i S t e r i l i z e d  P,G C o o l ,  4 * 0 ,  0 .008X  

" \ S ^ C ^  ( 5 )

6  h o u r s

I n o r g a n i c  a n d  C o n v e n t i o n a I s T e s t s :

A c i d i t y P,G C o o l ,  4*C 12 d a y s

A l k a l i n i t y P,G C o o l ,  4*C 12 d a y s

Amnonia P,G C o o l ,  4 " c  
H^Sq, t o  pH<2

26 d a y s

BOO^ P.G C o o l , 4* C 24 h o u r s

P.G C o o l ,  4*C 24 h o u r s

Bromide P,G C o o l ,  4*C 26  d a y s

CBOO^ P,G C o o l ,  4*C 24 h o u r s

COO P.G C o o l ,  4*C 
H^SO^ t o  pH<2

26 d a y s

C h l o r i d e P.G C o o l ,  4*C 26 d a y s

C o lo r P.G C o o l ,  4*C 24 h o u r s

C y a n id e ,  T o t a l P,G C o o l , 4 * C 
NaOH t o  pH>12

12 d a y s

I
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TABE£ 6 -1  (OCNTINUED)

REQUIRED CCMEAINERS, ETOSERVKTIVES, AND 
HOIDING TIMES

PARAMETER NAME CONTAINERd) PRESERVATIVE(2),(3)
MAXIMUM

HOLDING TIHE(4)

AQUEOUS SAMPLES ( c o n t i n u e d )

C y a n id e ,  Amenable 
t o  C h l o r i n a t i o n

P,G C o o l ,  4*C 
NaOH t o  pH>12,
0 . 6  g a s c o r b i c  a c i d ( 5 )

12 d a y s ( 6 )

F l u o r i d e P o n l y C o o l ,  4*C 26 d a y s

H a r d n e s s P,G NNO, t o  pH<2 6  m o n th s

K j e l d a h l  N i t r o g e n P.G C o o l ,  4*C 
HjSO^to  pH<2

26 d a y s

O r g a n i c  N i t r o g e n P.G C o o l ,  4®C 
H^sq,  t o  pH<2

26  d a y s

H e t a l s ( 7 ) ,  e x c e p t  C h ro m iu n rd  
an d  M e rc u ry

P.G HNC^to pH<2 6 m o n th s

Chromiun>*6 P.G C o o l ,  4*C 24 h o u r s

M e rcu ry P.G HNQjto pH<2 26 d a y s

N i t r a t e  + N i t r i t e P .G C o o l ,  4®C 
H^StJ^to pH<2

26  d a y s

N i t r a t e  ‘ P.G C o o l ,  4*C 24 h o u r s

N i t r i t e P.G C o o l ,  4*C 24 h o u r s

O i l  an d  G r e a s e G o n l y C o o l ,  4*C 
H^S(J^to pH <2

26  d a y s

T o ta l  O r g a n i c  C arbon P.G C o o l ,  4®C 
H^S(2j t o  pH<2

26 d a y s

O r t h o p h o s p h a t e P.G C o o l ,  4*C 24 h o u r s

T o ta l  P h e n o l s G o n l y C o o l ,  4*C 
H jS q ^ to  pH<2

26 d a y s

I
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TABLE 6-1  (OCNTINUED)

ODNIMNERS, FRESEFWariVES, AND 
HOLDING TIMES

PARAMETER NAME COMTAINERd)

MAXIMUM
PRESERVATIVE(2),(3)  HOLDING TIME(4)

AQUECXJS SAMPLES ( c o n t i n u e d )

P h o s p h o r o u s ,  T o ta l P.G C o o l ,  4*c  
sq, t o  pH<2

26 d a y s

R e s i d u e ,  T o ta l P,G C o o l ,  4*C 5 d a y s

R e s i d u e ,  F i l t e r a b l e P,G C o o l ,  4* c 24 h o u r s

R e s i d u e ,  N o n - F i I t e r a b l e P.G C o o l ,  4®C 5 d a y s

R e s i d u e ,  S e t t l e a b l e P.G c o o l ,  4* c 24 h o u r s

R e s i d u e ,  V o l a t i l e P.G C o o l ,  4*C 5 d a y s

Si l e a P o n l y C o o l , 4* C 26 d a y s

S p e c i f i c  C o n d u c ta n c e P.G C o o l , ^  C 26 d a y s

S u l f a t e P.G C o o l ,  4®C 26 d a y s

S u l f i d e P.G C o o l ,  f t ,  a d d  z i n c  5 d a y s  
a c e t a t e  p l u s  NaOH t o  pH>9

S u r f a c t a n t s  (MBAS) P.G C o o l ,  4*C 24 h o u r s

T u r b i d i t y P.G C o o l , 4* C 24 h o u r s

O r g a n i c  T e s t s ( 8 ) ;

P u r g e a b l e  H a l o c a r b o n s G, t e f l o n  l i n e d  
s e p t a

C o o l ,  4 * C 7 d a y s

P u r g e a b l e  A r o m a t i c s G, t e f l o n  l i n e d  
s e p t a

C o o l ,  f t 7 d a y s

A c r o l e i n  a n d  A c r y l o n i t r i l e G, t e f l o n  l i n e d  
s e p t a

C o o l ,  f t ,  0 .0 0 8 X  Na^S^O^(S) 7 d a y s  

a d j u s t  t o  pH 4 - 5 ( 9 )
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TABLE 6-1  (OONTIMJED)

RBCXJIRED CCMEAINERS, FRESERVMTVES, AND 
HOIDING TIMES

PARAMETER NAME (foNTAINER(l) PRESERVATIVE(2)
MAXIMUM 

. ( 3 )  HOLDING TIH E(4)

AOUECXJS SAMPLES ( c o n t i n u e d )

P h e n o l i c s ( I O ) G, t e f l o n  l i n e d  
s e p t a

C o o l ,  4*C, 0 .0 0 8 X  Na^S^O^ 5 d a y s  a f t e r  
CrJ VTSR u n t i l  

e x t r a c t i o n ;  
40 d a y s  f o r  

a n a l y s i s ( 1 2 )

B e n z i d i n e s ( 1 0 , 1 1 ) G, t e f l o n  l i n e d  
s e p t a

C o o l ,  4*C 
0 .0 0 8 X  N ^ ^ O ,  ( S )

5 d a y s  a f t e r  
VTSR u n t i l  

e x t r a c t i o n ( 1 2 )

P h t h a l a t e  e s t e r s ( I O ) G, t e f l o n  l i n e d  
s e p t a

C o o l ,  4*C 5 d a y s  a f t e r  
VTSR u n t i l  
e x t r a c t i o n ;  
40 d a y s  f o r  

a n a l y s i s ( 1 2 )

N i t r o s a n i i n e s ( 1 0 , 1 4 ) G, t e f l o n  l i n e d  
s e p t a

C o o l ,  4®C 
0 .0 0 8 X  N a^S jO j 
S t o r e  i n  d a r k

5 d a y s  a f t e r  
VTSR u n t i l  
e x t r a c t i o n ;  
40 d a y s  f o r  

a n a l y s i s ( 1 2 )

PCB s(IO) G, t e f l o n  l i n e d  
s e p t a

C o o l , 4* C 5 d a y s  a f t e r  
VTSR u n t i l  
e x t r a c t i o n ;  
40 d a y s  f o r  

a n a l y s i s ( 1 2 )

N i t r o a r o m a t i c s  an d  
I s o p h o r o n e ! 10)

G, t e f l o n  l i n e d  
s e p t a

C o o l , 4* C 
0 .0 0 8 X  N a^S jO j  U ')  
S t o r e  i n  d a r k

5 d a y s  a f t e r  
VTSR u n t i l  
e x t r a c t i o n ;  
40 d a y s  f o r  

a n a l y s i s ( 1 2 )
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TABLE 6-1  (OCNTINUED)

REQUIRED OOMEAINERS, FRESERVATIVES, AND 
HOLDING TIMES

PARAMETER NAME CONTAtNERd) PRESERVATIVE(2),(3)
MAXIMUM

HOLDING TIH E(4)

AQUEOUS SAMPLES ( c o n t i n u e d )

P o l y n u c l e a p  A ro m a t i c  
H y d r o c a r b o n s d O )

G, t e f l o n  l i n e d  
s e p t a

C o o l ,  ^ C
0 .0 0 8 X  C S )  
S t o r e  i n  d a r k

5 d a y s  a f t e r  
VTSR u n t i l  
e x t r a c t i o n ;  
4 0  d a y s  f o r  

a n a l y s i s ( 1 2 )

H a l o e t h e r s ( I O ) G, t e f l o n  l i n e d  
s e p t a

C o o l ,  4®C
o.oiax ( S )

5 d a y s  a f t e r  
VTSR u n t i l  
e x t r a c t i o n ;  
4 0  d a y s  f o r  

a n a l y s i s ( 1 2 )

C h l o r i n a t e d  H y d r o c a r b o n s ( IO ) G, t e f l o n  l i n e d  
s e p t a

C o o l ,  i f c
0 .0 0 8 X  H ajS jO ^  ( Z )

5 d a y s  a f t e r  
VTSR u n t i l  
e x t r a c t i o n ;  
4 0  d a y s  f o r  

a n a l y s i s ( 1 2 )

C h l o r i n a t e d  O i o x i n s  and  
F u ra n s ( IO ) G, t e f l o n  l i n e d  

s e p t a
C o o l ,  4®C
0 .0 0 8 X  ( J )

5 d a y s  a f t e r  
VTSR u n t i l  
e x t r a c t i o n ;  
40  d a y s  f o r  

a n a l y s i s ( 1 2 )

P e s t i c i d e s ( I O ) G, t e f l o n  l i n e d  
s e p t a

C o o l ,  4®C
A d j u s t  pH t o  5 - 9 ( 1 4 )

5 d a y s  a f t e r  
VTSR u n t i l  
e x t r a c t i o n ;  
4 0  d a y s  f o r  

a n a l y s i s d Z )

R a d i o l o g i c a l  T e s t s :

A lp h a ,  b e t a  a n d  Radium P.G HN(^tO pH<2 6  m o n th s

SOIL/SEDIMENT/SQLID SAMPLES

The same c o n t a i n e r s  a n d  h o l d i n g  t i m e s  a s  l i s t e d  f o r  a q u e o u s  s a m p l e s  a r e  t o  b e  u s e d  
f o r  s o i l / s e d i m e n t / s o l i d  s a m p l e s .  P r e s e r v a t i o n  f o r  a l l  a n a l y s e s  i s  l i m i t e d  
t o  c o o l i n g  t o  4 C.
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F o o tn o tes f o r  T a b le  6 -1

1 .  P o ly e th y le n e  (P) o r  G la s s  (G).

2. Sample p r e s e r v a t io n  sh o u ld  b e  perform ed im m ediately upon 

c o l le c t i o n .  For c c n p o s ite  ch em ica l sam ples each  a l i q u o t  sh o u ld  be 

p re se rv e d  a t  th e  tim e  o f  c o l l e c t i o n .  When u se  o f  an autcsnated 

sam pler makes i t  im p o ss ib le  t o  p r e s e r v e  each  a l iq u o t ,  th e n  chem ical 

sam ples may be p re s e rv e d  b y  m a in ta in in g  a t  4°C u n t i l  c c n p o s it in g  

and sam ple s p l i t t i n g  i s  c c n p le te d .

3. When any sam ples i s  t o  b e  sh ip p ed  b y  ccramon c a r r i e r  o r  s e n t  through

th e  U n ited  S t a t e s  M a ils , i t  must com ply w ith  th e  D ^jarbnent o f

T ra n sp o rta tio n  H azardous M a te r ia ls  R e g u la tio n s  (49 CFR P a r t  17 2 ) .  

Ih e  p erso n  o f f e r in g  su ch  m a te r ia l  f o r  t r a n s p o r ta t io n  i s  re s p o n s ib le  

f o r  e n su rin g  such co m p lia n ce. F o r p r e s e r v a t io n  req u irem en ts o f  

T a b le  6 - 1 ,  th e  O f f i c e  o f  H azardous M a te r ia ls ,  M a te ric ils  

T ra n sp o rta tio n  B ureau, D ^jartm ent o f  T ra n s p o rta tio n  h a s determ ined 

t h a t  th e  H ^ a rd cu s M a te r ia ls  R e g u la tio n s  do n o t a f p l y  t o  th e  

fo l lc w in g  m a te r ia ls :  H y d ro c h lo ric  A c id  (HCL) in  w a te r  s o lu t io n s  a t

c o n c e n tra tio n s  o f  0.04% b y  w e i ^ t  o r  l e s s  (pH ab o u t 1 . 9 6  o r  

g r e a t e r ) ; N i t r i c  A c id  (HNO3) in  w a te r  s o lu t io n s  a t  c o n c e n tra t io n s
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o f  0.15% b y  w e i ^ t  o r  l e s s  (pH ab o u t 1 .6 2  o r  g r e a t e r ) ; S u l f u r ic  

A c id  (H2SO4) in  w a te r  s o lu t io n s  a t  c o n o e n tra tia n s  o f  0.35% by 

w e i ^ t  o r  l e s s  (pH a b o u t 1 . 1 5  o r  g r e a t e r ) ; and Sodium ly d r o x id e  

(NaCH) in  w a te r  s o lu t io n s  a t  o o n c e n tra tio n s  o f  0.080% b y  w e ig h t o r  

l e s s  (pH about 12.30 o r  l e s s ) .

4. Sam ples sh o u ld  b e  a n a ly z e d  a s  soon a s  p o s s ib le  a f t e r  c o l le c t i o n .

The tim e s  l i s t e d  a r e  th e  naviimim t-iTnF  ̂ t h a t  sam ples may be h e ld  

b e fo r e  a n a ly s is  and s t i l l  be  c o n s id e re d  v a l i d .  Sam ples may b e h e ld  

f o r  lo n g e r  p e r io d s  o n ly  i f  th e  m o n ito rin g  la b o r a to r y  h a s d a ta  on 

f i l e  t o  shew t h a t  s p e c i f i c  ty p e s  o f  sam ples under s tu d y  a r e  s t a b le  

f o r  th e  lo n g e r  tim e , and h a s  r e c e iv e d  w r i t t e n  p e rm issio n  p r i o r  t o
0

a n a ly s is  form th e  R e g io n a l A ± n in is tr a to r  under 40 CFR P a r t  136 .3 (e)  

AND frcan th e  Bureau o f  T e c h n ic a l S e r v ic e s  and R esea rch . Sane 

sam ples may n o t b e  s t a b le  f o r  th e  maximum tim e p e r io d  g iv e n  in  th e  

t a b le .  A m o n ito rin g  la b o r a to r y  i s  O a lig a te d  t o  h o ld  th e  sam ple f o r  

a  s h o r t e r  tim e i f  know ledge e x i s t s  t o  show t h a t  t h i s  i s  n e c e s s a ry  

t o  m a in ta in  sam ple s t a b i l i t y .

5 . Should o n ly  b e  u sed  in  t h e  p re se n c e  o f  r e s id u a l  c h lo r in e .
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6 . Maximum h o ld in g  tim e  i s  24 h ours vrtien s u l f i d e  i s  p r e s e n t.

O p tio n a lly  a l l  s a n p le s  may b e  t e s t e d  w ith  le a d  a c e t a t e  p ^ ie r  b e fo re  

pH ad ju stm en ts in  o rd e r  t o  d eterm in e i f  s u l f i d e  i s  p r e s e n t. I f  

s u l f i d e  i s  p re s e n t, i t  can  b e  removed b y  a d d it io n  o f  cadmium 

n i t r a t e  pcMder u n t i l  a  n e g a t iv e  s p o t  t e s t  i s  c fcta in ed . Ih e  sam ple 

i s  f i l t e r e d  and th e n  NaOH i s  added t o  pH 12 .

7 . Sam ples sh o u ld  b e f i l t e r e d  im m ed iate ly  o n s i t e  b e fo r e  adding 

p r e s e r v a t iv e  f o r  d is s o lv e d  m e ta ls .

8. G uidance a p p lie s  t o  sam ples t o  b e  ancrfyzed b y  GC, DC o r  GC/MS f o r  

s p e c i f i c  ccnpounds.

9. Ih e  pH ad justm en t i s  n o t re q u ir e d  i f  a c r o le i n  w i l l  n o t be 

m easured. Samples f o r  a c r o le in  r e c e iv in g  no pH ad ju stm en t must be 

ancilyzed  w ith in  3 d a ys o f  sa m p lin g.

10. When t h e  e x t r a c t a b le  a n a ly te s  o f  c o n o e m  f a l l  w ith in  a  s i n g le  

ch em ica l c a te g o r y , th e  s p e c i f ie d  p r e s e r v a t iv e  and maximum h o ld in g  

tim e s  sh o u ld  be cb se rv e d  f o r  optimum s a fe g u a r d  o f  sam ple 

i n t e g r i t y .  When th e  a n a ly te s  o f  co n cern  f a l l  w ith in  two o r  more 

ch em ica l c a t e g o r ie s ,  th e  sam ple may b e  p r e s e r v e d  b y  c o o l in g  t o
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4°C, re d u c in g  r e s id u a l  c h lo r in e  w ith  0.008% sodium t h i o s u l f a t e ,  

s t o r in g  in  th e  d a rk , and a d ju s t in g  th e  pH t o  6 -9 ; sam ples p re se rv e d  

in  t h i s  manner may b e  h e ld  f o r  f i v e  d a ys b e fo r e  e x t r a c t io n  and f o r  

40 d a ys a f t e r  e x tr a c t ic a i .  E x ce p tio n s  t o  t h i s  o p t io n a l p r e s e r v a t io n  

and h o ld in g  tim e p ro ced u re  a r e  n o ted  in  fo o tn o te  5 (r e  th e  

requ irem en t f o r  t h i o s u l f a t e  re d u c tio n  o f  r e s id u a l  c h lo r in e ) , and 

fo o tn o te s  12 , 13 ( r e  th e  a n a ly s is  o f  b e n z id in e ) .

1 1 .  I f  1 ,2 -d ip h e n y lh y d ra z in e  i s  l i k e l y  t o  b e  p r e s e n t , a d ju s t  th e  pH o f

th e  sam ple t o  4 .0+0.2 t o  p re v e n t rearran gem en t o f  b e n z id in e .

12 . T h is  d o es n o t su p erced e  th e  c o n t r a c t  req u irem en t o f  a  30 day 

r p o r t i n g  tim e .

13. E x tr a c ts  may be s to r e d  vp  t o  7 d a ys b e fo r e  a r a l y s i s  i f  s to r a g e  i s

conducted  under an i n e r t  (o x id a n t- fr e e )  atm osphere.

14 . F o r th e  a n a ly s is  o f  d ip h e n y ln itro s a m in e , add 0.008% sodium 

t h i o s u l f a t e  and a d ju s t  t h e  pH t o  7 -10  w ith  NaCXi w ith in  24 h ours o f  

s a n p lin g .



I

I

P ro c e d u re  N o . 1040-N Y
R e v is io n  N o . _______________
D ate Fghruar y  28. 1990 
Page 16 o f  16

11̂  15 . The pH ad justm en t may b e  preform ed upon r e c e i p t  in  t h e  la b o r a to r y

and may b e  e m itted  i f  th e  s a n p le s  a r e  e x t r a c t e d  w ith  72 h o u rs o f  

■  o o l le c t io n .  F or t h e  a n a ly s is  o f  a ld r in ,  add 0. 008% sodium

A  t h i o s u l f a t e .
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SECnCN l . o :  Ft]

To p ro v id e  th e  p r o je c t  manager w ith  a  r e c o r d  o f  th e  c u sto d y  o f  any 

en viron m en tal f i e l d  sam ple from  o f  c o l l e c t i o n  t o  f i n a l  a i a l y s i s .

Once a  sam ple h a s  been su b m itted  t o  th e  la b o r a to r y ,  i r r t e r r a l  la b o r a to r y  

c h a in -o f-c u s to d y  w i l l  t a t e  o v e r  in  th e  form  o f  "R eq u est fa r  A n a ly s is "  

form s, a n a ly t i c a l  n otebooks, and "R ^ xarts o f  A n a ly s is "  form s.

N 2 .0 ;  SOOPE

T h is  p ro ced u re  d e t a i l s  how a  sam ple i s  t r a c e d  th ro u i^  th e  

C h ain -o f-C u sto (^ F o rm i.

SECTION 3.0 :  RESPQNSIBHJTY 

P r o je c t  Manager -  F i r s t  

F ie ld  S i^ je rv is o r  -  Second 

F ie ld  T e c h n ic ia n  -  T h ird

SECTION 4 .0 ;  SUPPORTING PROCEDURES 

None
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SECTICN 5 .0 ;  REX]U1RED FORMS

A t la n t i c  O iad n -o f-C u stod y Form No. 1041

N  6.0;  FROCEDDRE 

H iis  p ro ced u re  d e s c r ib e s  t h e  u s e  o f  a  O ia in - o f-Q is to d y  Form t o  

aocxaipany a d l  sam ple c o n tsd n e rs  frcm  t h e  tim e  o f  c o l l e c t i o n  t o  subm ission 

t o  th e  a n a ly t ic a a  la b o r a ta r y .

F or sam plin g program s v h e r e  a  la r g e  number o f  sam ples a r e  t o  

c o l le c t e d  o r  v h e re  v a r ic w s  la b o r a t o r ie s  w i l l  b e  r e c e iv in g  th e  sam ples, a 

Q ia in -o f-C u sto d y  Form i s  t o  a o ccn p ary  ea ch  g r o tp  o f  sam ples (se e  a tta ch e d  

fo rm ). H iis  form  p r e s e n ts  g e n e r a l sam ple i n f orm atio n  in  t a b u la r  form 

l i s t i n g  sam ple number, d a te  and tim e  o f  sa m p lin g , v h e th e r  th e  sam ple was a 

com posite o r  g ra b  and i n f orm atio n  re g a r d in g  t h e  number o f  c o n ta in e r s , s i z e  

o f  c o n ta in e r  and p r e s e r v a t iv e  u sed  f o r  e a c h . I f  f o r  in s ta n c e  a  sam ple 

c o n s is te d  o f  tw o 40 m l. v i a l s  w ith  no p r e s e r v a t io n  and one 500 ml v i a l  

p re se rv e d  w ith  n i t r i c  a c id ,  th e  number o f  c o n ta in e r s  box w ould d e s ig n a te  

th r e e  w h ile  t h e  f i r s t  d ia g o r a l  b o x  viould l i s t  40 ml vicd./RRSV.-NQNE and 

th e  box ben eath  l i s t i n g  tw o and th e  seco n d  d ia g o n a l b o x  l i s t i n g  500 ml 

g la s s  jar/P R SV .“HN03 b e n e a th  l i s t i n g  on e.
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The bottom  o f  th e  form  i s  th e  c h a in -o f-c u s to c fy  w ith  d a te s  and tiTneg 

o f  t r a n s f e r  in d ic a te d  w ith  th e  app rep ri a t e  s ig n a tu r e s . The sam ple 

o o l le c t o r  i s  a lw a y s th e  f i r s t  s ig n a tu r e  w h ile  t h e  a n a ly t i c a l  la b o r a to r y  i s  

th e  f i n a l .  T h e o r e t ic e illy  a l l  in d iv id u a ls  h a n d lin g  th e  sam ples between 

c o l l e c t i o n  and la b o r a to r y  sh o u ld  s ig n  th e  form . However i f  a  oammon 

c a r r i e r  ( i e .  F e d e ra l E x p re ss , P u ro la to r)  a r e  vised f o r  sh ip p in g  o n ly  one 

s ig n a tu r e  i s  re q u ire d .

T h is  form  can  b e  u se d  a s  a  l e g a l  document t o  g u a ra n te e  sam ples w ere 

n o t m ishandled and t h a t  th e y  w ere d e liv e r e d  t o  th e  la b o r a to r y  w ith in  th e  

tim e fram e n e c e s s a r y  t o  s t a r t  an sL lysis.

On o c c a s io n , th e  an2d y t i c c a  la b o r a to r y  w i l l  p ro v id e  t h e i r  own 

O ia in -o f-Q a sto c y ' form . U s u a lly  th e  in fo rm a tio n  i s  in c lu d e d  b u t  in  a 

d i f f e r e n t  fo rm at from  t h e  A t l a n t i c  form . Q ia in -o f-C u s to c y  form s from  th e  

a n a ly t i c a l  la b o r a t o r ie s  a r e  a c c e p ta b le  docum entation.

S in c e  th e s e  form s a r e  b a s i c a l l y  sam ple t r a n s m it t a l  documents a  copy 

o f  th e  form  sh o u ld  rem ain w ith  th e  sam p lin g p e rso n n e l. Upon c o itp le tio n  o f  

th e  a n a ly s is  t h e  la b o r a to r y  w i l l  p ro v id e  a  ccm p le te  s e t  o f  a l l  

C h a in -o f-C u sto d y  form s f o r  in c lu s io n  w ith  a n a ly t ic z i l  r ^ x j r t s .
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3 S IM IS3N 1.0! RIRPOgE
To insure a standard procedure for shipment of water, soil and 

other environmentSLl sanples that cue controlled by chain-of-custody and 
strict analyticELl starting times.

SECTION 2.0: SODPE
Ihe follcwing procedure is established to avoid mishandling, delays 

and mislabeling of sanples normally collected and shipped from a field 
site to a designated analytical laboratory.

SECTION 3.0: RESPONSIBIUTY 
Project Manager - First 
Field Supervisor - Second 
Field Technicians - Third

SECTION 4.0; SUPPORTING PPQCFTTIRES
Atlantic Procedure No. 1040 Samnle Preservation for Solid and Liquid 
Matrices
Atlantic Procedure No. 1041 Sample Chain-Of-Custodv Procedure

SECTTON 5.0: REQUIRED FORMS
Receipt of Airweî  Bill or Weiî ill Forms
Chain-of-Custody Form Standard Form No. 1041
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SECTION 6.0! BRCX7FTTIRT-.
6.1 Prior to mobilization to a field site, the field operations 

manager or his designee will select a shipper based on 
proodmity to the site and ability to ship ovemî t.

6.2 Upon selection of a shipper the following infonnation will 
be gathered before aiy samples are shipped. This can be dcsne 
over the phone or by correspondence.

1. location of the shipping depot or loceil pidop office in case samples are to be delivered directly to the d̂ xjt by the field teami.
2. Name and phone number of a contact at the shipper.
3. Rates of shipping per package size and weî it
4. Special instructions as to container sizes and weiî ts.
5. A set of wei( îlls for the field team.
6. A copy of the shipper's brochure vhich will provide information on the format for the various types of weî  bills.
7. Times for ccLLling in a pickip ftxm the job site and normal pidop times.

6.3 The Atlantic field manager will give the shipper a street 
address vhere samples can be picked vp by the courier near the 
job site.

6.4 Once all samples have been collected, preserved and 
ocntcdnerized for shipment, the field supervisor will call the 
diipper to arrange for pick up.



P r o c e d u r e  N o. 1042
R e v i s i o n  N o. _________
Date J^v 1. 1986Page 4___  of 5

6.5 All samples, unless so designated for ground transportatian, 
will be shipped by air express for overnî it delivery. This is 
the standard method since samples collected for Method 625 
organics have only a 72̂ Mur holding time between collection 
and the start of analysis.

6.6 The following steps will be followed in the field to prepare 
the sample shipping containers for pick up.
1. A standard chain-of-cusbocfy form will be filled-out, signed 

by the cxurier as a custodian, and placed inside each 
shipping ccntcdner before final sealing.

2. The Atlantic field sî jervisor or his designee will insure 
that all weighbills have been filled-in properly for air 
express. If the contract laboratory is within ground 
transportatian distance for overnî t delivery, then the 
weî ibills should reflect guaranteed overnî t delivery.

3. A copy of all weî ibills must be kept by the field 
sv:pervisor and the weî ibill number associated with each 
group of sanples logged into the Master Sanple log. The 
name of courier must be written in this log adso in case 
there is a problem in tracing sanples.

4. If possible, to save shipping fees, the sanple shipping 
containers can be strapped together.
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5. An estimated t-iTnft of delivery for the sanples will be 
logged in the Master Sample log, (e.g., EIA 12 noon 
3/14/83).

6.7 Once the sanples have been shipped, the field supervisor will 
call the analyticaa laboratory and ptrovide a listing of samples 
to be delivered, the shipping company's name, and the weî ibill 
numbers. As soon as the sanples are delivered, the contract 
laboratory will infam Atlantic of their arrival and report, 
any damage associated with the samples or vbether ary sample 
containers are missing.
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SECHCN 1.0; H
To insure a standard procedure for the calibration and cperation of 

the HNh Systems Biotoionizer Model PI-101.

SECnCN 2.0! S03PE
The following procedure details those steps necessary for the 

collection and cperation in the survey mode of the HNU Ehotoionizer. A 
listing of ceaibration data needed for proper documentation is sî plied at 
the end of this procedure.

SECnCN 3.0; RESPONSIBIIJW 
Project Ifenager - First 
Field Operations Manager - Second 
Field Staff - Third

SECTION 4.0; SUPPOKTING PR 
None

SECTION 5.0; REQUIRED FORMS
Field Notebook No. 351, published by J.L. Darling Corp., Tacoma, 
Washington (or equivalent), or a conventional paper, bound laboratory 
notebook (Nalge 6301 or equivalent).
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SECnON 6.0;
6.1 General Description

The HNU Ehotoionizer is a survey tool for determining general 
levels of organic vapors in air. The instrument is ocaprised of a readout 
module which contains all controls and the battery power sipply and a 
photoionizer probe vhich contains the phcto-oell. The readout module also 
ocntains terminals for connection to a recorder. This Hcdule is carried 
by a strep held across the shoulder while the probe is held by hand.
6.2 Instrument startup

First oonnect 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 one orientation.

Second turn the main switch to battery. The needle should deflect 
to the upper end of the green scad.e. If it doesn't deflect into the green 
area or is at the lew end of the scale, the instrument needs to be 
charged. A battery charger is located in the instnment cover and it 
plugs into the side of the readout module. For a full day's operation the 
battery should be charged ovemî t.
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Third turn on the main switch to any range (ie. 0-2,000 pjxn, 0-200 
Fim or 0-20 ppn). Loolc into the probe throû  the sanple tube and observe 
the violet licht of the photo cell. If the l i ^  is not on, check the 
follcwing:

1. Make sure the probe is attached properly to the readout 
module.

2. An etch mark should be scribed on the probe vheze it can be 
unscarewBd to replace the photo cell. This mark shews the 
exact position that the top of the probe takes so that the 
adx inlet ports are lined vp. If not lined vp,unscrew the 
probe and assemble it properly.

3. Check the photo cell lanp and replace it if necessary.
Once the battery and photo cell are operating, perform a
calibration.

6.3 Calibration
The PI 101 Analyzer is designed for trace gas analysis in ambient 

air and is calibrated at HNU with certified standards of benzene, vinyl 
chloride and iscbutylene.

Sane general points to consider when calibrating the PI 101 are 
that the ajialyzer is designed for operation at ambient conditions and 
therefore the gas standards used for calibration should be delivered to
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the anedyzer at ambient temperatures and pressure and at the proper flew 
rates. Hie FI 101 is a non-destructive anedyzer; calibrations using tcodc 
or hazardous gases must be done in a well ventilated area.

The frequency of csdibration should be twice daily as a munimum.
The instrument should be cedibrated at the begixming of the day (or vben 
the instrument is first turned on) and at the end of the day (or vhen use 
of the instrument is ocnpleted). If the instrument is turned off during 
the day for any significant length of time, it should be czdibrated vben
turned on. An accurate and reliable method of calibration check is to use
analyzed gas cylinders of "hydrocarbon-free” edr and iscbutylene (prqared 
by HNU).

Step 1. Zero set - Turn the function switch to STANDBY. In thispoeiticn the lamp is OFF and no signzd is generated. Set the zero point with the ZERO set control. The zero can edso be setwith the function switch on the XI position and using a••Hydrocarixin-free" adr. In this case "negative" readings are possible if the analyzer measures a cleaner sample \ihen in service.
St  ̂2. 0-20 or 0-200 range - For calibrating on the 0-20 or 0 -2 0 0range only one 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 concentration of the standard. Recheck the zero setting (Step 
1). If readjimstment 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 notebook, at the 

start of the project (or if there is a change in instruments), record the 
follcwing;

1. Site name
2. Instrument model and seriel number S/N
3. TVpes of calibration gases
4. Note the size of the photo lamp used in the particular 

prcbe. This is useful to know which organic ccopounds the HNU 
is sensitive toward.

In the field notebook, or in the bound laboratory notebook, at the 
start of each calibration, record the following:

1. Date
2. Time
3. Name of person performing the calibration
4. Span setting before beginning calibration
5. That the instrument was zeroed, and vhether the instrument was 

on standby or if "hydrocarbon-free" air was used.
6. The new span setting, if necessary, to calibrate instrument 

reading
7. Repeat st^ 5 if span was adjusted during Step 6
8. Note that the second calibration reading was correct
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The following list correlates Atlantic Environmental Services, Inc. sample 
identification number with NYSEG’s Manufactured Gas Plant Sampling Identification 
Protocol.

SAMPLE IDENTIFICATION

Atlantic Codes NYSEG Codes

CGLS-SW1 LSCUSS9001G
CGLS-SW2 LSCISS9002G
CGLS-SW3 LSCDSS9003G

CGLS-SE1 LSRUSM9001G
CGLS-SE2 LSRISM9002G
CGLS-SE3 LSRDSM9003G

CGLS-SS1 LSRISF9001L
CGLS-SS2 LSRISF9002L
CGLS-SS3 LSRISF9003L
CGLS-SS4 LSRISF9004L
CGLS-SS5 LSRISF9005G
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A N A L Y T IC A L  R E S U L T S  -  S T A T E  R O A D  S I T E ,  L O C K P O R T . N E W  Y O R K  

N O V E M B E R  2 , 1 4  A N D  1 5 , 1 9 9 0

SU R FA C E  W ATER SEDIM ENT SU R FA C E SOIL
C G L S -

SW1

C G L S -

SW 2

C G L S -

SW 3

FIELD

BLANK

T R IP

BLANK

C G L S -

SE1
C G L S -

SE 2

C G L S -

S E 3

C G L S -

SS1
C G L S -

S S 2

C G L S -

S S 3
C G L S -

S S 4
C G L S -

S S 5

mLATILBpRGANICSfCAS. NOS.)
A c eto n e  (6 7 -6 4 -1 ) < 0 .5 < 0 .6 < 0 .5 — < 0 .5 i a > 3 00 < 2 3 < 6 0 < 68 < 58 71 < 74
B e n z e n e  (7 1 -4 3 -2 ) < 0 .5 < 0 .5 < 0 .5 — < 0 .5 < 9 .6 < 10 < 7 .7 < 6 < 6.8 < 5 .8 < 6 .4 < 7 .4
B ro m o b e n z e n e  (1 0 8 -8 6 -1 ) < 0 .5 < 0 .5 < 0 .5 — < 0 .5 < 9 .6 < 1 0 < 7 .7 < 6 < 6 .8 < 5 .8 < 6 .4 < 7 .4
B ro m o d ic h lo ro m e th a n e  (THM) (7 5 -2 7 -4 ) < 0 .5 < 0 .5 < 0 .5 — < 0 .5 < 9 ,6 < 1 0 < 7 .7 < 6 < 6 .8 < 5 .8 < 6 .4 < 7 .4
B rom oform  (THM) (7 5 -2 5 -2 ) < 0 .5 < 0 .5 < 0 .5 — < 0 .5 < 9 .6 < 1 0 < 7 .7 < 6 < 6 .8 < 5 .8 < 6 .4 < 7 .4
B ro m o m e th a n e  (7 4 -9 5 -3 ) < 0 .6 < 0 .5 < 0 .5 — < 0 .5 < 19 < 20 < 1 5 < 1 2 < 14 < 12 < 1 3 < 1 5
2 - B u ta n o n e  (7 8 -9 3 -3 ) — — — — — < 96 < 100 < 2 3 < 6 0 <68 < 58 < 6 4 < 7 4
C arb o n  d isu lfid e  (7 5 -1 5 -0 ) — — — — — < 9 .6 < 10 < 7 .7 < 6 < 6 .8 < 5 .8 < 6 .4 < 7 .4
C a rb o n  te tra c h lo rid e  (5 6 -2 3 -5 ) < 0 .5 < 0 .6 < 0 .5 — < 0 .5 < 9 .6 < 10 < 7 .7 < 6 < 6 .8 < 5.8 < 6 .4 < 7 .4
C h lo ro b e n z e n e  (1 0 8 -9 0 -7 ) < 0 .5 < 0 .5 < 0 .5 — < 0 .5 < 9 .6 <10 < 7 .7 < 6 < 6 .8 < 5 .8 < 6 .4 < 7 .4
C h lo ro d ib ro m o m e th a n e  (THM) < 0 .5 < 0 .5 < 0 .5 — < 0 .5 < 9 .6 <10 < 7 .7 < 6 < 6 .8 < 5 .8 < 6 .4 < 7 .4
C h lo ro e th a n e  (7 5 -0 0 -3 ) < 0 .5 < 0 .5 < 0 .5 — < 0 .5 < 1 9 < 20 < 1 5 < 12 < 14 <12 < 1 3 < 15
C hloroform  (6 7 -6 6 -3 ) < 0 .5 < 0 .5 < 0 .5 — < 0 .5 < 9 .6 < 10 < 7 .7 < 6 < 6.8 < 5 .8 < 6 .4 < 7 .4
C h lo ro m e th a n e  (7 4 -8 7 -3 ) < 0 .5 < 0 .5 < 0 .5 — < 0 .5 < 1 9 <20 < 1 5 < 12 < 14 <12 < 1 3 < 1 5
o -C h lo ro to lu e n e  (9 5 -4 9 -8 ) < 0 .5 < 0 .5 < 0 .5 — < 0 .5 < 9 .6 < 10 < 7 .7 < 6 < 6 .8 < 5 .8 < 6 .4 < 7 .4
p -C h lo ro to lu e n e  (1 0 6 -4 3 -4 ) < 0 .5 < 0 .5 < 0 .5 — < 0 .5 < 9 .6 < 10 < 7 .7 < 6 < 6.8 < 5 .8 < 6 .4 < 7 .4
D ib ro m o c h lo ro m e th a n e  (1 2 4 -4 8 -1 ) — — ~ — — < 9 .6 < 10 < 7 .7 < 6 < 6 .8 < 6 .8 < 6 .4 < 7 .4
1 ,2 -D ib ro m o -3 -C h lo ro p ro p a n e  (DBCP) (9 6 -1 2 -8 ) < 0 .5 < 0 .5 < 0 .5 — < 0 .5 < 9 .6 < 10 < 7 .7 < 6 < 6.8 < 5.8 < 6 .4 < 7 .4
D ib ro m o m eth an e  (7 5 -9 5 -3 ) < 0 .5 < 0 .5 < 0 .5 — < 0 .5 < 9 .6 < 10 < 7 .7 < 6 < 6.8 < 5 .8 < 6 .4 < 7 .4
p -D ic h lo ro b e n z e n e  (1 0 6 -4 6 -7 ) < 0 .5 < 0 .5 < 0 .5 — < 0 .5 < 9 .6 < 10 < 7 .7 < 6 < 6 .8 < 5.8 < 6 .4 < 7 .4
m -O ic h lo ro b e n z e n e  (5 4 1 -7 3 -1 ) < 0 .5 < 0 .5 < 0 .5 — < 0 .5 < 9 .6 < 10 < 7 .7 < 6 < 6 .8 < 5.8 < 6 .4 < 7 .4
o -D ic h lo ro b e n z e n e  (9 5 -5 0 -1 ) < 0 .5 < 0 .5 < 0 .5 — < 0 .5 < 9 .6 < 1 0 < 7 .7 < 6 < 6.8 < 5 .8 < 6 .4 < 7 .4
1 ,1 -D ic h lo ro e th a n e  (7 5 -3 4 -3 ) — — — — — < 9 .6 < 10 < 7 .7 < 6 < 6.8 < 5 .8 < 6 .4 < 7 .4
1 ,2 -D ic h lo ro e th a n e  (1 0 7 -0 6 -2 ) — — — — ~ < 9 .6 < 1 0 < 7 .7 < 6 <6 .8 < 6 .8 < 6 .4 < 7 .4
1 .1 -D ic h lo ro e th e n e  (7 5 -3 4 -3 ) < 0 .5 < 0 .5 < 0 .5 — < 0 .6 < 9 .6 < 10 < 7 .7 < 6 < 6.8 <5 .8 < 6 .4 < 7 .4
1 ,2 -D ic h lo ro e th e n e  (T otal) (5 4 0 -5 9 -0 ) < 0 .5 < 0 .5 < 0 .5 — < 0 .5 < 9 .6 < 10 < 7 .7 < 6 < 6,8 < 5 .8 < 6 .4 < 7 .4
1 ,1 -D ich lo ro e th y le n e  (7 5 -3 5 -4 ) < 0 .5 < 0 .5 < 0 .5 — < 0 .5 < 9 .6 < 10 < 7 .7 < 6 < 6 .8 < 5.8 < 6 .4 < 7 .4
c is -1 ,2 -D ic h lo ro e th y le n e < 0 .5 < 0 .5 < 0 .5 — < 0 .5 < 9 .6 < 1 0 < 7 .7 < 6 < 6 .8 < 5 .8 < 6 .4 < 7 .4
tra n s -1 ,2 -D ic h lo ro e th y le n e < 0 .5 < 0 .5 < 0 .5 — < 0 .5 < 9 .6 < 1 0 < 7 .7 < 6 < 6 .8 < 5 .8 < 6 .4 < 7 .4
1 ,2 -D ich lo ro p ro p a n e  (7 8 -8 7 -5 ) < 0 .5 < 0 .5 < 0 .5 — < 0 .5 < 9 .6 < 1 0 < 7 .7 < 6 < 6 .8 < 5 .8 < 6 .4 < 7 .4
1 ,3 -D ich lo ro p ro p a n e < 0 .6 < 0 .6 < 0 .5 — < 0 .6 < 9 .6 <10 < 7 .7 < 6 < 6 .8 < 5 .8 < 6 .4 < 7 .4
2 ,2 -D ic h lo ro p ro p a n e < 0 .5 < 0 .6 < 0 .5 — < 0 .6 < 9 .6 < 10 < 7 .7 < 6 < 6 .8 < 5 .8 < 6 .4 < 7 .4
1,1 -D ic h lo ro p ro p e n e < 0 .5 < 0 .5 < 0 .5 — < 0 .6 < 9 .6 < 1 0 < 7 .7 < 6 < 6 .8 < 5 .8 < 6 .4 < 7 .4
1 ,3 -D ich lo ro p ro p e n e < 0 .6 < 0 .5 < 0 .5 — < 0 .6 < 9 .6 < 1 0 < 7 .7 < 6 < 6 .8 < 6 .8 < 6 .4 < 7 .4
c is -1 ,3 -D ic h lo ro p ro p e n e — — — — — < 9 .6 < 1 0 < 7 .7 < 6 < 6 .8 < 5 .8 < 6 .4 < 7 .4
tra n e -1 ,3 -D ic h lo ro p ro p e n e — — — — — < 9 .6 <10 < 7 .7 < 6 < 6 .8 < 6 .8 < 6 .4 < 7 .4
E th y lb en z e n e  (1 0 0 -4 1 -4 ) < 0 .6 < 0 .5 < 0 .5 — < 0 .6 < 9 .6 < 1 0 < 7 .7 < 6 < 6 .8 < 5 .8 < 6 .4 < 7 .4
E th y len e  d lb ro m ld e  (EDB) (1 0 6 -9 3 -4 ) < 0 .5 < 0 .5 < 0 .5 — < 0 .5 < 9 .6 < 1 0 < 7 .7 < 6 < 6 .8 < 5 .8 < 6 .4 < 7 .4
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N O V E M B E R  2 , 1 4  A N D  1 5 , 1 9 9 0

SU R FA C E  W ATER SEDIM ENT SU R FA C E SOIL
C G L S -

SW1
C G L S -

SW 2

C G L S -

SW 3

FIELD

BLANK

TR IP

BLANK

C G L S -

SE1

C G L S -

S E 2

C G L S -

S E 3

C G L S -

SS 1

C G L S -

S S 2

C G L S -

S S 3
C G L S -

S S 4

C G L S -

S S 5

2 -H e x a n o n e  (5 9 1 -7 8 -6 ) — — — — — < 9 6 < 100 < 23 < 60 < 68 < 58 < 64 < 7 4
M eth y len e  c h lo rid e  (7 5 -0 9 -2 ) < 0 .5 < 0 .5 < 0 .5 — 0  2 5 < 19 < 2 0 < 16 < 1 2 < 14 <12 < 13 < 15
4 -M e th y l-2 -p e n ta n o n e  (1 0 8 -1 0 -1 ) — — — — < 9 6 < 100 < 2 3 < 6 0 < 6 8 < 68 < 64 < 74
S ty re n e  (1 0 0 -4 2 -5 ) < 0 .5 < 0 .5 < 0 .5 — < 0 .5 < 9 .6 < 1 0 < 7 .7 < 6 < 6 .8 < 5.8 < 6 .4 < 7 .4
1 ,1 ,1 ,2 -T e tra c h lo ro e th a n e  (7 9 -3 4 -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 -T e tra c h lo ro e th a n e  (7 9 -3 4 -5 ) — — — — — < 9 .6 < 10 < 7 .7 < 6 < 6 .8 < 5.8 < 6 .4 < 7 .4
T e tra c h lo ro e th e n e  (1 2 7 -1 8 -4 ) — — — — — < 9 .6 < 10 < 7 .7 < 6 < 6 .8 < 5.8 < 6 .4
T e trac h lo ro e th y le n e  (1 2 7 -1 8 -4 ) < 0 .5 < 0 .5 < 0 .5 — < 0 .5 < 9 .6 < 10 < 7 .7 < 6 < 6 .8 < 5.8 < 6 .4 < 7 .4
T o lu e n e  (1 0 8 -8 8 -3 ) < 0 .5 < 0 .5 < 0 .5 — 1 < 9 .6 < 10 < 7 .7 < 6 < 6 .8 < 5.8 < 6 .4 < 7 .4
1 ,1 ,1 -T ric h lo ro e th a n e  (7 1 -5 5 -6 ) < 0 .5 < 0 .5 < 0 .5 — < 0 .5 < 9 .6 < 1 0 < 7 .7 < 6 < 6 .8 < 5.8 < 6 .4 16
1 ,1 ,2 -T r ic h lo ro e th a n e  (7 9 -0 0 -5 ) < 0 .5 < 0 .5 < 0 .5 — < .5 < 9 .6 < 1 0 < 7 .7 < 6 < 6 .8 < 5.8 < 6 .4 < 7 .4
T ric h lo ro e th en e  (7 9 -0 1 -6 ) — — ~ — — < 9 .6 < 10 < 7 .7 < 6 < 6 .8 <5 .8 <6 .4 16
T rich lo ro e th y len e  (7 9 -0 1 -6 ) < 0 .5 < 0 .5 < 0 .5 — < 0 .5 < 9 .6 < 1 0 < 7 .7 < 6 <6 .8 <5.8 < 6 .4 < 7 .4
1 ,2 ,3 -T ric h lo ro p ro p a n e <0 .5 < 0 .5 < 0 .5 — < 0 .5 < 9 .6 < 1 0 < 7 .7 < 6 <6.8 <5.8 < 6 .4 < 7 .4
Vinyl a c e ta te  (1 0 8 -0 5 -4 ) — — — — — < 96 < 100 < 23 < 6 0 <68 < 58 < 64 <74
Vinyl ch lo rid e  (7 5 -0 1 -4 ) < 0 .5 < 0 .5 < 0 .5 — < 0 .5 < 19 < 20 < 15 < 1 2 < 14 <12 < 13 < 1 5
T otal x y le n e s  (1 3 3 0 -2 0 -7 ) < 0 .5 < 0 .5 < 0 .5 — < 0 .5 < 9 .6 < 1 0 < 7 .7 < 6 < 6 .8 < 5 .8 < 6 .4 < 7 .4

SEMI-VOLA TILE ORGANICS
A c e n a p h th e n e  (8 3 -3 2 -9 ) < 1 0 <10 <10 < 10 — < 6300 < 6 6 0 0 < 5 100 < 4 0 0 0 < 4 500 < 3900 < 42 0 0 < 4900
A c en a p h th y le n e  (8 3 -3 2 -9 ) < 10 <10 < 10 < 10 — < 6300 < 6 6 0 0 < 5 100 < 40 0 0 < 4500 <3900 < 42 0 0 < 4900
A n th ra c e n e  (1 2 0 -1 2 -7 ) < 10 < 10 < 10 < 10 — < 6300 < 66 0 0 < 5100 < 40 0 0 < 4 500 <3900 < 42 0 0 n m i
B en z id in e  (9 2 -8 7 -5 ) < 50 <50 < 50 < 50 — <6300 < 66 0 0 < 5 100 < 40 0 0 < 4 500 < 3900 < 42 0 0 < 4900
B e n z o (a )a n th ra c e n e <10 <10 <10 < 10 — <6300 < 66 0 0 < 5 100 < 40 0 0 < 4600 2600J < 42 0 0 16000
B en z o (b )flu o ran th en e  (2 0 5 -9 9 -2 ) < 10 <10 < 10 < 10 — <6300 < 6 6 0 0 <5100 < 40 0 0 < 4500 <3900 < 42 0 0 < 4900
B en z o (k )(lu o ra n th e n e  (2 0 7 -0 8 -9 ) < 10 < 10 < 10 < 1 0 — < 6300 < 6 6 0 0 < 5100 < 40 0 0 < 4500 3200J 3 9 0 0 J
B en zo (g h i)p e ry len e < 10 < 10 < 10 < 1 0 — < 6300 < 6 600 < 51 0 0 < 40 0 0 < 45 0 0 <3900 < 42 0 0 8 900
B en z o (a )p y ren e  (5 0 -3 2 -8 ) < 10 <10 < 10 < 1 0 — <6300 < 6 600 < 61 0 0 < 40 0 0 < 45 0 0 < 3900 < 4200 18000
B enzy l a lcoho l (1 0 0 -5 1 -6 ) <10 <10 < 10 < 1 0 — < 6300 < 6 6 0 0 < 61 0 0 < 4 000 < 45 0 0 <3900 < 42 0 0 < 4 900
B is(2 -c h lo ro e th o x y )m e th a n e <10 < 10 < 10 < 1 0 — < 6300 < 6 6 0 0 < 5100 < 4 000 < 45 0 0 < 3900 < 4 2 0 0 < 4 900
B is(2 -c h lo ro e th y l)e th e r  (1 1 1 -4 4 -4 ) < 10 < 10 < 10 < 1 0 — < 6300 < 6 600 < 51 0 0 < 40 0 0 < 4 5 0 0 < 3900 < 42 0 0 < 4 900
B is(2 -c h lo ro jso p ro p y l)e th e r < 10 < 10 < 10 < 1 0 — < 6300 < 6 6 0 0 < 51 0 0 < 4 000 < 45 0 0 <3900 < 42 0 0 < 4 900
B is(2 -E th y lh ex y l)p h th a la te  (1 1 7 -8 1  -7 ) < 10 < 10 < 10 < 1 0 — < 6300 < 6 6 0 0 < 6100 < 4 000 < 45 0 0 < 3900 < 4 2 0 0 < 49 0 0
4 -B ro m o p h e n y l p h en y l e th e r < 10 < 10 < 10 < 1 0 — < 6300 < 6 600 < 51 0 0 < 4 000 < 45 0 0 < 3900 < 4 2 0 0 < 49 0 0
B utyl b enzy l p h th a la te  (8 5 -6 8 -7 ) < 10 < 10 < 1 0 < 1 0 — < 6300 < 6 6 0 0 < 5100 < 4 000 < 45 0 0 < 3900 < 4 2 0 0 < 49 0 0
4 -C h lo ro a n ilin e  (1 0 6 -4 7 -8 ) <10 < 10 < 1 0 < 1 0 — < 6300 < 6 6 0 0 < 51 0 0 < 40 0 0 < 4 500 < 3900 < 4 2 0 0 < 4900
2 -C h lo ro n a p h th a le n e  (9 1 -5 8 -7 ) < 10 < 10 < 1 0 < 1 0 — < 6300 < 6 6 0 0 < 51 0 0 < 40 0 0 < 4 500 < 3900 < 4 2 0 0 < 49 0 0
4 -C h lo ro p h e n y l p h e n y l e th e r < 10 < 10 < 1 0 < 1 0 — < 6300 < 6 6 0 0 < 5100 < 40 0 0 < 4 5 0 0 < 3900 < 4 2 0 0 < 49 0 0
C h ry s e n e  (2 1 8 -0 1 -9 ) < 10 < 10 < 1 0 < 1 0 — < 6300 < 6 6 0 0 < 6100 < 4 000 < 4 500 <3900 3 3 0 0 J m m m
D ib e n z o (a ,h )a n th ra c e n e  (5 3 -7 0 -3 ) <10 < 10 < 1 0 < 1 0 — < 6300 < 66 0 0 < 6100 < 40 0 0 < 4 500 <3900 < 4 2 0 0 < 4900
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SU R FA C E W ATER SEDIM ENT SU R FA C E  SOIL
C G L S -

SW1

C G L S -

SW 2

C G L S -

SW 3
FIELD

BLANK

T R IP

BLANK

C G L S -

SE1

C G L S -

SE 2

C G L S -

S E 3

C G L S -

SS1

C G L S -

S S 2

C G L S -

S S 3

C G L S -

S S 4

C G L S -

S S S

D ib e n zo fu ran < 10 < 10 <10 < 1 0 — <6300 < 66 0 0 < 51 0 0 < 4 0 0 0 < 4 5 0 0 < 3900 < 4200 < 4 900
D i-n -b u ty l  p h th a la te  (8 4 -7 4 -2 ) < 10 < 10 <10 < 1 0 — <6300 < 66 0 0 < 5100 < 4 0 0 0 < 45 0 0 < 3900 < 42 0 0 < 4 900
1 ,2 -D ic h lo ro b e n z e n e  (9 5 -5 0 -1 ) < 10 < 10 < 10 < 1 0 — <6300 < 66 0 0 < 5 100 < 4 0 0 0 < 45 0 0 < 3900 <4200 < 4 900
1,3 -D ic h lo ro b e n z e n e  (5 4 1 -7 3 -1 ) < 1 0 < 10 < 10 < 1 0 — <6300 < 66 0 0 < 5100 < 4 0 0 0 < 45 0 0 < 3900 < 4200 < 49 0 0
1 ,4 -D ic h lo ro b e n z e n e  (1 0 6 -4 6 -7 ) <10 <10 < 10 < 1 0 — < 6300 < 6 6 0 0 < 5 1 0 0 < 4 0 0 0 < 4 5 0 0 < 3900 < 4200 < 49 0 0
3 ,3 ’-D ic h lo ro b e n z id in e  (9 1 -9 4 -1 ) < 5 0 < 50 <50 < 5 0 — < 31000 < 3 2000 < 25000 < 1 9 0 0 0 < 2 2000 < 1 9000 <21000 < 2 4000
D iethyl p h th a la te  (8 4 -6 6 -2 ) <10 <10 < 10 < 1 0 — <6300 < 66 0 0 < 5 100 < 4 0 0 0 < 45 0 0 < 3900 < 4 200 < 49 0 0
D im ethyl p h th a la te  (1 3 1 -1 1 -3 ) <10 <10 < 10 < 1 0 — <6300 < 66 0 0 < 5 100 < 4 0 0 0 < 4 500 <3900 < 4200 < 49 0 0
2 ,4 -D in itro to lu en e < 1 0 <10 < 1 0 < 1 0 — <6300 < 6 600 < 5100 < 4 0 0 0 < 4 500 < 3900 < 4 200 < 49 0 0
2 ,6 -D in itro to lu en e  (6 0 6 -2 0 -2 ) < 10 < 10 < 1 0 < 1 0 — <6300 < 6 600 < 51 0 0 < 4 0 0 0 < 4 600 <3900 < 4200 < 49 0 0
D i-n -o c ty l p h th a la te  (1 1 7 -8 4 -0 ) < 10 < 10 < 10 < 1 0 — <6300 < 6 600 < 5100 < 4 0 0 0 < 4 500 < 3900 < 42 0 0 < 4 900
F iu o ra n th e n e  (2 0 6 -4 4 -0 ) <10 < 10 < 1 0 < 1 0 — <6300 < 6 600 < 51 0 0 < 4 0 0 0 < 45 0 0 :i?i5i?600d:: i i i i i i i i
F lu o ren e  (8 6 -7 3 -7 ) <10 < 10 < 10 < 1 0 — <6300 < 66 0 0 < 5100 < 4 0 0 0 < 46 0 0 < 3900 < 4200 < 4 900
H e x a c h lo ro b e n z e n e  (1 1 8 -7 4 -1 ) < 10 < 10 < 10 < 1 0 — <6300 < 66 0 0 < 5100 < 4 0 0 0 < 4500 <3900 < 4200 < 49 0 0
H e x a c h lo ro b u ta d ie n e  (8 7 -6 8 -3 ) < 10 < 10 < 10 < 1 0 — <6300 < 6600 < 5100 < 4 0 0 0 < 45 0 0 <3900 < 4200 < 49 0 0
H e x ac h lo ro c y c lo p e n tad ie n e  (7 7 -4 7 -4 ) < 10 < 10 <10 < 1 0 — <6300 < 66 0 0 < 5100 < 4 0 0 0 < 4500 <3900 < 4200 < 49 0 0
H e x a c h lo ro e th a n e  (6 7 -7 2 -1 ) <10 < 10 < 10 < 1 0 — <6300 < 66 0 0 < 5100 < 4 0 0 0 < 45 0 0 <3900 < 42 0 0 < 49 0 0
ln d e n o (1 ,2 ,3 -c d )p y re n e  (1 9 3 -3 9 -5 ) < 10 < 10 < 10 < 1 0 — <6300 < 66 0 0 < 5100 < 4 0 0 0 < 4500 < 3900 < 4200
Iso p h o ro n e  (7 8 -5 9 -1 ) < 10 < 10 <10 < 1 0 — <6300 < 6600 < 5 100 < 4 0 0 0 < 4500 <3900 < 4200 < 49 0 0
2 -M e th y ln a p h th a le n e — ~ — — — <6300 < 66 0 0 < 5100 < 4 0 0 0 < 45 0 0 < 3900 < 4200 < 49 0 0
N a p h th a le n e  (9 1 -2 0 -3 ) < 10 < 10 <10 < 10 ~ <6300 < 6600 < 5100 < 4 0 0 0 < 4500 <3900 < 4200 < 49 0 0
N itro b e n z e n e  (9 8 -9 5 -3 ) < 10 <10 < 10 < 1 0 — <6300 < 66 0 0 < 5100 < 4 0 0 0 < 4 500 <3900 <4200 < 49 0 0
2 -N itro a n ilin e  (8 8 -7 4 -4 ) — — ~ — — <31000 < 32000 < 25000 < 1 9 0 0 0 < 2 2000 < 1 9000 < 21000 < 24000
3 -N itro an ilin e  (9 9 -0 9 -2 ) — — ~ — — <6300 < 6600 < 5100 < 4 0 0 0 < 4500 <3900 < 4200 < 4 900
4 -N itro an ilin e  (1 0 0 -0 1 -6 ) — — — — ~ <6300 < 6600 < 5100 < 4 0 0 0 < 4 500 <3900 < 42 0 0 < 4 900
N -N itro so d im e th y lam in e  (8 6 -3 0 -6 ) < 1 0 <10 < 10 < 1 0 — <6300 < 6600 < 5100 < 4 0 0 0 < 4 500 < 3900 < 4200 < 4900
N -N itro so d ip h e n y la m in e  (8 5 -0 1 -8 ) < 10 <10 < 10 < 1 0 — <6300 < 6 600 < 51 0 0 < 4 0 0 0 < 4 500 <3900 < 4200 < 4900
N -N itro so d i-n -p ro p y la m in e < 1 0 <10 < 10 < 1 0 — <6300 < 66 0 0 < 5100 < 4 0 0 0 < 4 500 <3900 < 4200 < 4 900
P h e n a n th re n e  (8 5 -0 1 -8 ) < 10 <10 < 10 < 1 0 — <6300 < 6 600 < 5100 < 4 0 0 0 < 4 500 2200J 1800J < 4900
P y ren e  (1 2 9 -0 0 -0 ) < 10 <10 < 10 < 1 0 — <6300 < 6 600 < 5100 < 4 0 0 0 < 4500 I 4600 6000 l l l i i i ; :
1 ,2 ,4 -T r ic h lo ro b e n z e n e  (1 2 0 -8 2 -1 ) < 10 <10 < 10 < 1 0 — <6300 < 6 6 0 0 < 5100 < 4 0 0 0 < 46 0 0 < 3900 < 4200 < 49 0 0
B en zo ic  A cid (6 5 -8 5 -0 ) — — — — — < 31000 < 32000 < 2 5000 < 1 9 0 0 0 < 22 0 0 0 < 1 9000 < 2 1000 < 24 0 0 0

4 -C h lo ro -3 -m e th y lp h e n o l (5 9 -5 0 -7 ) < 10 <10 < 1 0 < 1 0 — < 6300 < 6 600 < 51 0 0 < 4 0 0 0 < 45 0 0 < 3900 < 42 0 0 < 49 0 0

2 -C h lo ro p h e n o l (9 5 -5 7 -8 ) < 10 <10 < 1 0 < 1 0 — < 6300 < 6 600 < 5100 < 4 0 0 0 < 45 0 0 < 3900 < 4200 < 49 0 0
2 ,4 -D ic h lo ro p h e n o l (1 2 0 -8 3 -2 ) < 10 <10 < 1 0 < 1 0 — < 6300 < 6 600 < 51 0 0 < 4 0 0 0 < 45 0 0 < 3900 < 4200 < 4 9 0 0

2 ,4 -D im e th y lp h e n o l < 1 0 <10 < 1 0 < 1 0 — < 6300 < 6 6 0 0 < 51 0 0 < 4 0 0 0 < 45 0 0 < 3900 < 4 200 < 49 0 0

2 ,4 -D in itro p h e n o l (5 1 -2 8 -5 ) < 5 0 <50 < 5 0 < 5 0 — < 31000 < 3 2000 < 2 5000 < 1 9 0 0 0 < 2 2000 < 19 0 0 0 < 2 1000 < 2 4000

2 -M e th y 1 -4 ,6 -d in itro p h e n o l (5 3 4 -5 2 -1 ) < 5 0 < 50 < 5 0 < 5 0 — < 31000 < 3 2000 < 2 5000 < 1 9 0 0 0 < 2 2000 < 19 0 0 0 < 2 1000 < 2 4000
2 -M e th y lp h e n o l (9 5 -4 8 -7 ) — — — — — <6300 < 6 600 < 51 0 0 < 4 0 0 0 < 4500 < 3900 < 4200 < 49 0 0
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SU R FA C E W ATER SEDIM ENT SU R F A C E  SOIL
C G L S -

SW1

C G L S -

SW 2

C G L S -

SW 3
FIELD

BLANK

TR IP

BLANK

C G L S -

SE1
C G L S -

SE 2

C G L S -

S E 3

C G L S -

SS1
C G L S -

S S 2

C G L S -

S S 3
C G L S -

S S 4
C G L S -

S S 5

4 -M e th y lp h e n o l (1 0 6 -4 4 -5 ) — — — — — < 63 0 0 < 6600 < 5100 < 4 0 0 0 < 45 0 0 < 39 0 0 < 4 200 < 4900
2 -N itro p h e n o l (8 8 -7 5 -5 ) < 1 0 <10 < 1 0 < 10 — < 6 3 0 0 < 6600 <5100 < 4 0 0 0 < 45 0 0 < 3900 < 42 0 0 <4900
4 -N itro p h e n o l (1 0 0 -0 2 -7 ) < 10 < 10 < 1 0 <10 — < 3 1 0 0 0 < 32000 < 25000 < 1 9000 < 22000 < 1 9000 < 21000 < 24000
P e n ta c h lo ro p h e n o l (8 7 -8 6 -5 ) < 10 < 10 < 1 0 < 10 — < 3 1 0 0 0 < 32000 < 25000 < 1 9 0 0 0 < 2 2000 < 1 9000 < 21 0 0 0 < 24000
P h e n o l (1 0 8 -9 5 -2 ) < 10 <10 < 1 0 <10 — < 63 0 0 < 6 600 < 5100 < 4 0 0 0 < 45 0 0 < 39 0 0 < 4200 < 4900
2 ,4 ,5 -T r ic h lo ro p h e n o l (9 5 -9 5 -4 ) — — — — — < 6 3 0 0 < 6600 < 5100 < 4 0 0 0 < 45 0 0 < 3900 < 42 0 0 <4900
2 ,4 ,6 -T ric h lo ro p h e n o l (8 8 -0 6 -2 ) < 1 0 < 10 < 10 < 1 0 — < 6 3 0 0 < 66 0 0 < 5100 < 4 0 0 0 < 4500 < 3900 < 4200 < 4900

METALS
S ilv er (7 4 4 0 -2 2 -4 ) < 1 0 < 1 0 < 10 — — < 1 .9 < 2 < 1 .5 < 1 .2 < 1 .3 <1.1 < 1 .3 < 1 .5
A lum inum  (7 4 2 9 -9 0 -5 ) 380 < 200 < 200 — — 14000 13000 11000 S900 5 900 7600 7400 5400
A rsen ic  (7 4 4 0 -3 8 -2 ) < 10 < 10 < 10 — — 3.1 3 .9 3 ,3 j i i i i s p i 4 .5 l i i i i g E 6.7 11
B ariu m  (7 4 4 0 -3 9 -3 ) < 200 < 200 < 200 — — 88 1 0 0 13 0 I I E # s o 78 120
B eryllium  (7 4 4 0 -4 1 -7 ) < 5 < 5 < 5 — — . 1 2 1 2 <L92 < 0 .7 6 0 7 3 0 6 9 0 9 6 0 .7 ^
C a lc iu m  (7 4 4 0 -7 0 -2 ) 66000 57000 l i i i i i S ; ! ; — — 310 0 0 36000 31000 8 2 0 0 0 3 40 0 0 50000 27000 i i i i i a o s i
C ad m iu m  (7 4 4 0 -4 3 -9 ) < 5 < 5 < 5 — — <1 < 0 .99 < 0 .76 < 0 .7 6 < 0 .6 7 < 0 .58 < 0 .6 4 < 0 .73
C o b a lt (7 4 4 0 -4 8 -4 ) <50 <50 < 60 — — < 7 .6 m m M < 6 .7 < 5 .8 < 6 .4 < 7 .3
C h ro m iu m  (7 4 4 0 -4 7 -3 ) < 6 7 2 < 5 — ~ i i l M i i i i i i i i E l i i i E E i i i i ! i E l i i
C o p p e r  (7 4 4 0 -5 0 -8 ) < 2 5 <25 < 2 5 — — 3 9 4 4 4 6 i l i l i l i l E l i i i l 34 i i l l i l o i
Iron (7 4 3 9 -8 9 -6 ) 300 200 i i i i i i l — — 2 3 0 0 0 26000 22000 11000 15000 15000 2 3 0 0 0 26000
M ercu ry  (7 4 3 9 -9 7 -6 ) < 0 .2 < 0 .2 < 0 .2 — — < 0 .1 9 < 0 .2 0 .1 9 0 .1 4 .. 0 .41 <0 .12 • 0 .2 4
P o ta s s iu m  (7 4 4 0 -0 9 -7 ) < 5000 < 5 000 <5000 — — iiii l iO Q ;:; 1400 € 8 0 0 wm m m 1100 1100 2100
M a g n e s iu m  (7 4 3 9 -9 5 -4 ) 12000 12000 11000 — — 11000 12000 12000 4 2 0 0 0 9700 200 0 0 7900 3100
M a n g a n e s e  (7 4 3 9 -9 6 -5 ) . 3 6 — — 550 i i i i g j i g ; ; ; 4 6 0 I i i i i i i 600 370
S o d iu m 16000 16000 16000 — — < 970 < 990 < 760 < 600 < 670 < 580 < 640 <730
N ickel (7 4 4 0 -0 2 -0 ) < 40 <40 < 4 0 — — i i l M I m m m m rn im m 8 8 E s i i i i s s E E i i l Wmmm < 5.8
L ea d  (7 4 3 9 -9 2 -1 ) < 3 < 3 < 3 — — W mmm i i i l i P ; : t o o 190 100 140 160
A ntim ony  (7 4 4 0 -3 6 -0 ) — < 60 < 60 — — < 1 2 < 1 2 < 9 .2 < 7 .2 < 8 < 7 < 7 .7 < 8.8
S e le n iu m  (7 7 8 2 -4 9 -2 ) — i i i i i i i l ; < 5 — ~ < 4 .6 < 4.8 < 3 .8 < 3 < 3 .2 < 2 .9 < 3 .2 <7.1
T h a lliu m  (7 4 4 0 -2 8 -0 ) — < 10 < 10 — — < 1 .8 < 1 .9 < 1 .5 < 1 .2 < 1 .3 < 1 .2 < 1 .3 < 2.8
V a n ad iu m  (7 4 4 0 -6 2 -2 ) — < 50 < 5 0 — — 21 2 0 17 < 6 < 6 .7 15 17 18
Z in c  (7 4 4 0 -6 6 -6 ) — < 20 l i i i l i l i i — — 190 2 6 0 310 1 2 0 130 120 140 240

CYANIDE <0.01 <0.01 <0.01 — — < 0 .9 4 < 0 .9 6 < 0 .72 < 0 .5 7 < 0 .6 7 < 0 .5 < 0 .6 3

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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