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BRAMLETTE ROAD MGP SITE

REMEDIAL ACTION PLAN

1 .0 INTRODUCTIO N

This remedial action plan describes activities that will be performed to remediate certain
impacted soils and free tars located within the site of the former Bramlette Road
manufactured gas plant (MGP) and along a drainage pathway leading from the site
located north of Bramlette Road . Site cleanup will be managed and performed by Duke
Engineering & Services personnel .

2.0 SITE DESCRIPTIO N

The Bramlette Road MGP site is located in the community of City View in Greenville
County, South Carolina as indicated on Figures 1 and 2. The site lies just outside of the
Greenville City limits . The site covers 3.69 acres and is located at 400 South Bramlette
Road in the western quadrant of the intersection of Bramlette Road and Wes t
Washington Street (Figure 4) . The site is currently vacant and access is restricted by
perimeter fencing . Lockable gates are located near the southern corner of the site along
Bramlette Road and along West Washington Street .

The Bramlette Road MGP site is owned by CSX Transportation and has been
investigated along with the adjacent CSX/Vaughn Landfill site . The Landfill site covers
approximately 7 acres and is located approximately 800 feet west of this intersection
across and south of Bramlette Road . Both the Bramlefte Road MGP and the
CSX/Vaughn Landfill sites are owned by CSX Transportation (CSXT) . The two sites are
part of more extensive CSXT property holdings in the Bramlette Road area that total
approximately 40 acres and contain rail lines and an office for crew transfers an d
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scheduling activities . The majority of these properties lie within the floodplain of the

Reedy River located to the west. Land use immediately east of the MGP and Landfill

sites is primarily residential with the exception of the property located in the southern

quadrant of the intersection of Bramlette Road and West Washington Street . This

property contains a school building and is owned by the Greenville County School

District . The property bordering the MGP site to the north is owned by Suburban

Propane and is currently used as a propane tank storage facility .

3.0 SITE HISTORY

The Bramlette Road MGP site was originally developed as a manufactured gas plant by

Southern Public Utilities in 1917 . The Bramlefte Road plant was constructed as a

replacement for an existing gas plant located at Broad Street in Greenville ; and was a

larger plant that produced gas using the more economical coal gas process . The site

eventually contained a retort house, three gas holders, a water gas plant, tar and

ammonia washer tanks, purifiers, a tar extractor and holder, and an underground

heating oil tank. Locations of historical site structures are indicated on Figure 3 .

Gas plant ownership and operation transferred to Duke Power Company in 1935 .

Piedmont Natural Gas Company purchased the site in 1951 and subsequently

demolished the gas plant sometime in the late 1950s . Site ownership transferred to

Piedmont and Northern Railway in 1963 . Piedmont and Northern Railway became part

of Seaboard Coast Line (CSX) in 1967 . The site was used as a trucking facility in the
1970s and 1980s .

The CSX/Vaughn Landfill site is located within the eastern bank floodplain of the Reedy

River. The site was developed as an unpermitted landfill by Mr. Robert Vaughn of

Vaughn Construction and Demolition Company in Greenville . Mr. Vaughn attempted to
purchase approximately 16 acres from CSXT in 1988 for the purpose of constructing a
solid waste landfill . Following payment of a deposit, Mr . Vaughn began unpermitted

landfilling activities on the property . The property transfer was never finalized, however ,
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Mr. Vaughn continued to operate the landfill . The South Carolina Department of Health

and Environmental Control (SCDHEC) advised Mr. Vaughn in 1993 that his landfilling

activities were improper . In February of 1994, the U.S . Army Corps of Engineers (ACE)

notified CSXT that the property on which the landfill is located is considered a wetlands,

and the landfilling operation was a violation of Section 301 of the Clean Water Act .

Following notification by the ACE, CSXT ordered Mr. Vaughn to cease landfilling

activities and the site was closed .

4.0 SUMMARY OF SITE INVESTIGATIONS

Three primary investigations of the CSX/Vaughn Landfill and Bramlette Road MGP sites

have been performed . A Phase I investigation was conducted in early 1995 at the

CSX/Vaughn Landfill site by Applied Engineering and Science (AES) of Atlanta,

Georgia. This investigation included soil, sediment, surface water and groundwater

sampling across and around the Landfill . The results of this investigation were

documented in an AES report entitled "Site investigation ; Soil, Sediment, and

Groundwater Sampling; Vaughn Landfill, CSX Real Property ; March 1995" .

A Phase 11 investigation was conducted by AES in 1996. This investigation included the

installation of 8 monitoring wells to assess groundwater quality at both the MGP site and

the Landfill site ; and soil sampling at the MGP site to assess the extent of coal tar . This

investigation also included a biological survey conducted in the wetlands are a

surrounding the Landfill site, and included a site characterization and contaminant

pathway/exposure evaluation . The results of this investigation were documented in an

AES report entitled "Site Investigation Phase 11, Vaughn Landfill/Duke Power Sites,

CSXT Real Properties, Bramlette Road, Greenville, South Carolina, September 1996" .

A Phase III investigation was conducted by Duke Power Company in 1999 and

documented in the report "CSX/Vaughn Landfill and Bramlette Road MGP Sites, Phase

III Investigation and Site Assessment Report, Site Remediation Services Group ,
Duke Engineering & Services, June 2000" . The Phase III investigation included the
installation of 18 additional groundwater monitoring wells within both the MGP site and
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the Landfill site . The Phase III report summarized the findings of the two previous AES

investigations, provided additional characterization of soils and groundwater, and

documented the results of additional biological assessments in the wetlands area

surrounding the landfill . This report also provided a characterization of risks to human

health from potential exposure to soil and groundwater contaminants associated with

the MGP site .

Chemical constituents of interest typically associated with MGP residuals include

polycyclic aromatic hydrocarbon (PAH) compounds, naphthalene, volatile organic

compounds (VOCs), phenols, cyanides, and various other inorganics . The quantity and

makeup of these constituents found at a specific MGP site is dependent on several

factors including the age of the site, the geologic setting of the site, the gas

manufacturing process utilized, the amount of by-product recovered during plant

operation, waste disposal practices employed during operation, and the manner in which

the site was demolished .

Investigation efforts have verified the presence of typical MGP residuals in soils and

groundwater within the MGP site, and along surface migration pathways leading from

site .

4.1 Soil

Significant quantities of coal tar contaminated soils and some free tar are present within

the MGP site, along a ditch that drains the MGP site (Ditch 1), and in native wetland

soils below and around the Landfill . Free tars are present in as many as 3 masonry tar

wells located on the MGP site . Contamination within the MGP site originated from day

to day operations of the facility, and was made pervasive across the site when the

facility was demolished . During operation, coal tar and coal tar laden wastewaters were

discharged into Ditch I leading from the facility. These constituents settled into ditches,

depressions and pools within wetlands south of Bramlette Road . An unpermitted

construction and demolition debris landfill has been placed on top of most of the coal tar

contaminated soils in the wetlands . The Landfill covers approximately 7 acres of

0 wetlands and ranges in depth from 7 to 14 feet .
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Soil samples have been collected and field characterized from 46 locations within the

MGP site and along Ditch 1 (Figure 4) . Field characterization of samples collected

indicated coal tar contaminated soils present in a broad band extending from the

southern corner of the MGP site near Bramlette Road to the northern corner of the site

along West Washington Street (Figures 5 through 12) . Within this band, coal tar

residuals were indicated at varying depths from the surface down to 14 feet . The soil

samples indicated varying thicknesses of highly disturbed soils intermixed with MGP

debris consisting of coal, coal tar, coal ash, coke, brick, wood, and other demolition

debris .

From the 46 sampling locations, twelve samples of varying levels of contamination were

selected and submitted for laboratory analyses (Tables 1 and 2) . The highest levels of

contamination within the MGP site were indicated in a sample taken in the southern

corner of the site in the vicinity of monitoring wells MW7, MW8 and MW9 . The sample

was collected from a depth of 5 to 7 feet and indicated a total PAH concentration of 310
ppm . Much higher concentrations of PAHs would be expected in tarry near-surface

soils observed in this same area . The maximum total PAH concentration from the

laboratory analyses was 23,960 ppm in a near-surface sample taken along Ditc h

1 approximately 200 feet from the MGP site boundary .

No significant contamination was indicated in soils in the eastern corner of the site .

Native soils in the western comer of the site are overlain by approximately 7 feet of a
mixture of highly disturbed soils and landfill debris . No MGP related contaminates were

indicated in the landfilled debris or in the underlying soil .

Some amount of free product coal tar is present at the MGP site . An undetermined
quantity of free tar is contained within as many as 3 intact masonry tar wells at the site .

Other minor isolated pockets of free tar have been noticed in various locations around

the site .

Beneath the Landfill, coal tars reside at the debris-native soil interface and at the

interface between overlying alluvial soils and underlying saprolite .
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4.2 Groundwater

Eleven monitoring wells have been installed to-date within the MGP site . Fifteen

additional wells have been installed downgradient from the site within the Landfill site

and at other locations south of Bramlette Road . Surficial groundwater at the MGP site

and beneath the Landfill has been impacted by volatile and semi-volatile organics

originating from free tars and coal tar constituents in soils at the MGP site, along Ditch

1, and beneath the Landfill .

Depth to groundwater within the MGP site varies from 3 to 8 feet below the ground

surface (Table 3) . Groundwater movement at the MGP site is west-southwesterly,

eventually turning more southwesterly toward the Landfill . The plume of contamination

extends from the MGP site southwesterly into the Landfill site . No groundwater

contamination has been indicated in monitoring wells located south and east of the

Landfill .

BTEX compounds were detected in 4 wells (MW7, MW8, MW9 and MW17) at the MGP

site (Table 4) . The maximum total BTEX concentrations were indicated in wells located

near the southern corner of the site . Benzene was indicated at concentrations from 6 to
570 ppb in these 4 wells, and was the only BTEX compound indicated at concentrations

exceeding the MCL . Various PAH compounds were detected in the same 4 wells

discussed above (Table 5) . Naphthalene was the predominant PAH indicated, and was

detected at a maximum concentration of 6,400 ppb .

Variations in groundwater sulfate and iron concentrations in wells within the MGP site

suggests that some degree of biodegradation is occurring, particularly with regard to

degradation of the lower molecular weight organics . Other natural attenuation

processes such as adsorption are likely occurring as well, however these processes

appear to be insufficient to completely retain contaminants within the MGP site

boundary in the absence of some degree of source removal . Analytical results also

indicate that some degree of natural attenuation is occurring at the Landfill site as well .

Additional monitoring wells have been recommended to assess whether or no t
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groundwater contaminants are discharging into the Reedy River from the Landfill site .

Should this assessment indicate that no contaminants are discharging into the river,

then the groundwater contaminants are likely stabilized and contained wholly within CSX

properties .

4.3 Surface Wate r

No organics were indicated in any surface water samples obtained from several

locations in the wetlands surrounding the Landfill and in drainage pathways leading from

the Landfill . No organics were indicated in samples from the Reedy River .

4.4 Biological Assessments

Two separate biological assessments have concluded that coal tar constituents

indicated in wetland soils and sediments are not detrimental to plants and animals living

in the wetlands environment surrounding the Landfill .

6.0 REMEDIAL ACTION OBJECTIVES AND OVERVIEW

The overall objective of remedial action proposed for the MGP site is to minimize

present risks to human health ; and to transform the property into an acceptable

condition that is suitable for future commercial or industrial development . The specific

objectives of remedial actions proposed are to :

a. Cleanup near-surface soils within the MGP site and along Ditch 1 that represent

the greatest present risk to human health ;

b . Reduce the amount of source material contributing to groundwater

contamination ;

C . Remove free tars contained within the masonry tar wells on-site .
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As discussed in the Phase III Investigation and Site Assessment Report, the greatest

present risk associated with contaminants at the MGP site involves ingestion of

carcinogenic PAH compounds adsorbed onto near-surface soils . Site trespassers,

particularly children, are assumed to be the population at risk . Consequently,

remediation activities will be focused primarily on the reduction of this present risk by the

risk-based cleanup of these soils within the MGP site and along Ditch 1 . Near-surface

soils are herein defined as being located within the top 3 feet of the existing ground

surface . Considering the proximity of the site to nearby residential properties, cleanup

concentrations will be based on exposures to near-surface soils in a residential setting .

The determination of risk-based cleanup concentrations is documented in Appendix A.

Cleanup will be accomplished by the excavation and treatment of near-surface soils that

exceed the specified cleanup concentration . Excavated areas will be backfilled with

treated soil meeting the specified cleanup criteria, and/or with virgin clean material

obtained from off-site sources . Free tars contained within on-site tar wells will also be

removed along with the actual tar well structures .

No remediation is planned at this time for soils located below 3 feet deep . There is no

risk associated with exposure to these soils in the current setting, and shallow

groundwater at the site renders deeper excavation impractical and of questionable

additional benefit as discussed below . Cleanup of specific areas of soils below 3 feet

deep will be performed as necessary at such time that the property is developed,

excavated, or altered in such a manner that results in potential human exposure to

these soils .

This plan does not include remediation of groundwater at the MGP site or at the Landfill

site . As discussed in the Phase III Investigation and Site Assessment Report, there is

no risk associated with exposure to contaminated groundwater in the vicinity of the MGP

site. Drinking water in the area surrounding the site is provided by the local municipal
water supply system . There are no known water supply wells in operation in the area

immediately surrounding the site . Since municipal water is readily available, there is

little likelihood that water supply wells would be constructed in the future .
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Groundwater at the MGP site has become contaminated from the percolation of

rainwater through contaminated near-surface soils, and from direct contact with deeper

contaminated soils . Cleanup of near-surface soils will serve to reduce the source of

continuing groundwater contamination . Contaminated soils, sediments and groundwater

are pervasive within the CSXNaughn Landfill site located clowngradient from the MGP

site. Efforts to remediate groundwater within the MGP site would be counterproductive

as this same groundwater would become recontarninated upon migration into the

Landfill site . Excavation and removal of contaminated soils and sediments within the

Landfill site would likely result in severe damage, if not complete destruction, to the

wetland environment. Biological assessments have indicated that the presence of MGP

constituents in soils and sediments within the wetlands has no adverse impact to fauna .

Sampling results have suggested that natural attenuation processes may be acting to

contain groundwater contaminants within CSX property boundaries .

6.0 CLEANUP CRITERIA

EPA Region I I I guidelines were used to establish a risk-based cleanup criteria for near-

surface soils at the MGP site as documented in Appendix A. Cleanup target

concentrations are based on exposure to carcinogenic PAHs adsorbed onto near-

surface soils . Direct ingestion of PAH contaminated soil is the primary controlling

pathway. Benzo(a)pyrene is assumed to be the most potent carcinogenic PAH and is

therefore used as the surrogate carcinogen . The EPA Region III allowable risk-based

soil concentration of benzo(a)pyrene based on ingestion of soil in a residential setting is

0.087 mg/kg .

To establish a non-compound specific cleanup concentration, a statistical evaluation

was performed on soil samples from the MGP site . The evaluation included only data

from samples that indicated PAH contamination above method detection limits .

Samples indicating no detectable PAHs were omitted from the evaluation . Total

concentrations of PAHs, carcinogenic PAHs, and carcinogenic PAHs as benzo(a)pyrene

were calculated . Non-detected compounds were included in total sums at one-half the
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method detection limit . A total carcinogenic PAHs as benzo(a)pyrene concentration was

calculated by factoring the concentration of each individual carcinogenic PAH compound

by it's associated B(a)P equivalent potency factor . Average and upper confidence level

ratios of total carcinogenic PAHs as B(a)P to total carcinogenic PAI-Is were determined .

Average and upper confidence level ratios of total carcinogenic PAHs as B(a)P to total

PAI-Is were also determined . Target cleanup concentrations for total carcinogenic PAHs

and for total PAHs were determined by factoring the allowable concentration o f

benzo(a)pyrene (0.087 mg/kg) by the calculated ratios . At a 95% upper confidence

level ratio, target cleanup concentrations for near-surface soils within the MGP site are

summarized as follows :

Target Cleanup Concentrations [mg/kg ]

Total Carcinogenic Total Carcinogenic
TotalPAHs as B(a)P PAHs 7AHs

0.087 0.319 0 9

7.0 REMEDIAL OPTIONS EVALUATIO N

A limited number of remedial options are available for the cleanup of MGP sites . As part

of an MGP site cleanup in 1996, Duke Power, in collaboration with the Electric Power

Research Institute (EPRI), conducted a remedial options/feasibility study . The study

involved evaluations of several remedial options including various bioremediation

technologies, recycling of MGP wastes into asphalt and brick, thermal desorption, and

co-burning with coal in utility boilers . Duke has further evaluated various cleanup

technologies for MGP sites remediated in 1997 and 1999 .

Various bioremediation methods are typically successful at reducing concentrations of

volatile organics and some lighter-weight semi-volatiles . Bioremediation; however, has

little effect on the heavier-weight carcinogenic PAHs that typically control risks at an

MGP site .
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Recycling MGP wastes into asphalt was not feasible at the study site due to

incompatibilities with the soil chemistry . Recycling MGP wastes into brick involves

significant soil screening efforts that are typically uneconomical . Furthermore, the ability

of brick kilns to achieve acceptable temperatures and holding times for complete

destruction of MGP organics is suspect .

Co-firing with coal in utility boilers is an effective treatment method for MGP wastes .

This option, however, involves maintenance risks to coal-pulverizing equipment and

expensive retrofits to store, handle and feed the wastes into the coal stream .

Thermal desorption is a timely, effective and economical treatment method for MGP

wastes. Both on-site and off-site treatment options are available with this technology .

Thermal desorption is recommended as the best available treatment option for wastes

at the Bramlette Road IVIGP site .

8.0 PROPOSED REMEDIAL METHO D

The remedial method proposed for cleanup of the Bramlette Road MGP site is

excavation and thermal treatment of near-surface contaminated soils . Both treated soil
and clean virgin fill material will be used to backfill excavated areas .

8.1 Soil Excavation and Handlin g

The quantity of near-surface (surface to 3 feet deep) soil within the MGP site exceeding

the proposed risk-based cleanup target is approximately 22,500 tons. The quantity of
soil along Ditch 1 exceeding the proposed risk-based cleanup target is estimated to be

between 4000 and 5000 tons. Soil will be excavated from the MGP site first, beginning

in the northern area of the site . Excavation will proceed south toward the southern
(lower) corner of the site . Soil excavation along Ditch 1 will proceed from the MGP site



boundary toward the culvert beneath Bramlette Road . Based on a recent United States

Court of Appeals decision, all MGP remediation waste materials are considered non-

hazardous .

All excavated soil will be screened on-site to remove demolition and other debris not

suitable for thermal treatment . Screening will be performed using a Read Screen-All

RD150B with a 6" screen opening .

Material passing the screen will be stockpiled on-site for subsequent thermal treatment .

Material rejected by the screen will be stockpiled on-site for transportation to an

acceptable landfill facility . All stockpiles of contaminated materials will be covered with

polyethylene sheeting when not being worked . Contaminated materials stockpiled in

areas not planned for excavation will also be placed on a polyethylene liner .

The rate of excavation, screening, and stockpiling will be controlled by either : a) the

capacity of the thermal treatment facility, b) the availability of trucking, or c) the local

weather conditions . Buffer quantities of soil will be excavated, screened and stockpiled

prior to any transportation of materials to the treatment facility or the landfill . These

buffer quantities of ready-to-ship stockpiled materials will be maintained throughout the

project . Long-term stockpiling of contaminated materials is not expected .

8.2 Transportation of Site Materials

All contaminated materials leaving the Bramlette Road MGP site will be transported in

accordance with DOT regulations . Contaminated soil and debris leaving the site will be

loaded onto trucks for transport to a thermal treatment facility (reference Section 8.3), or
to a landfill facility, respectively (reference Section 8 .4) . Weigh scales on the loading

equipment and at the thermal treatment facility will be used to document the amount of

material shipped . Material manifests will be maintained on every loaded truck leaving

the site .
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All trucks utilized for hauling will be in good working condition with no holes or

perforations in the beds . A washed stone gravel pad will be maintained at the egress

point for all trucks leaving the site. Loaded trucks will be inspected and tires cleaned

prior to leaving the site to minimize tracking of soil onto county roads . All loaded trucks

will be securely covered to prevent spillage and dust en route .

8.3 Soil Treatment

Contaminated soils will be thermally treated by a thermal desorption facility . Both on-

site and off-site treatment is under consideration .

Potential off-site treatment facilities under consideration include :
a . Pergo Environmental; Glen Allen, Virgini a

b . Southeastern Soil Recovery (SSR) ; Charleston, South Carolina
C . Philip Services Corporation ; Calhoun, Georgi a

d . Williams Environmental Services, Inc . Stone Mountain, Georgia

Potential on-site treatment contractors under consideration include :

a. Midwest Soil Remediation, Inc . ; Elgin, Illinois

b . Southwest Soil Remediation, Inc. ; Tucson, Arizona
C. Thermal Remediation ; Bartlette, Illinoi s

d . Philip Services Corporation ; Calhoun, Georgia

e. Williams Environmental Services, Inc . Stone Mountain, Georgi a

Should on-site treatment be chosen, the treatment contractor will secure all necessary

permits for operation of the unit . If feasible, an on-site treatment unit would be located

at the Landfill site to minimize interference with excavation activities at the MGP site .

Thermal treatment providers will be responsible for all verification sampling and testing

of treated soil as discussed in Section 8.12 .
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8.4 Debris Handling

Significant quantities of debris are typically encountered during the remediation of MGP

sites . Debris is expected to be found in the form of bricks, broken concrete, wood, rail

track, rail ties, rebar, iron pipe, etc. Large debris such as concrete pads, chunks of

masonry walls and large pipes will be placed directly on the debris stockpile . Other

debris will be collected as screen rejects and stockpiled .
I

All debris generated at the Bramlette Road MGP site will be disposed of at the Waste

Management, Inc . Palmetto Landfill Facility located in Wellford, South Carolina .

8.5 Free Tar Handling and Disposa l

Based on a recent United States Court of Appeals decision, all MGP remediation waste

materials are considered non-hazardous and thus suitable for treatment by thermal

desorption . Free tars at the Bramlette Road MGP site will be mixed with other on-site

contaminated soil to a consistency suitable for handling, transport, and thermal

treatment .

8.6 Erosion Control and Stormwater Managemen t

An Erosion Control and Stormwater Management Plan will be developed by Duke

Engineering & Services and submitted for approval by the appropriate Greenville County

regulatory agencies prior to any excavation activities . The plan will include the design of

temporary measures to manage and direct stormwater runoff around and away from

excavated areas, and to minimize off-site transportation of sediments from the site . The

plan will also include specifications for establishing permanent vegetation on all

disturbed areas across the MGP site and along Ditch 1 .

To minimize the amount of water in the excavations, every effort will be made to

maintain excavation depths above the surficial groundwater table . Groundwater or
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surface water entering the excavation and coming into contact with contaminated soil

will be pumped out by a local waste recovery and disposal contractor .

8.7 Odor and Dust Contro l

Odors are a significant concern in association with the excavation and handling of

typical MGP contaminated soils . Odor levels will be continuously monitored by on-site

remediation personnel, and various odor suppression measures will be used to minimize

the magnitude of odors emanating from the site . Polyethylene sheeting will be used to

cover all contaminated stockpiles when not being worked . Odor suppression foam will

be maintained on-site, and will be applied to stockpiles and/or open excavations as

necessary. Odor suppression foam is biodegradable, non-toxic, non-hazardous, and

non-flammable . The foam forms a flexible membrane over the soil surface resulting in a

seal that minimizes volatile emissions . The foam does not inhibit subsequent thermal

treatment of the soil, and has been used successfully at several other MGP site

cleanups .

Due to their tarry nature and usually high moisture content, coal tar contaminated soils

are typically not a significant source of dust emissions from an MGP site . The primary

source of fugitive dust from the site will be dry backfill soils (treated soil and/or virgin

material) that has been placed in the excavation or has been stockpiled . Water sprays

will be used to suppress dust emanating from dry backfilled soils . Polyethylene sheeting

will be used to cover stockpiles of backfill material as needed .

8.8 Backfilling of Excavations

All excavated areas will be backfilled to near original grades . Slight changes in grade

may be necessary to assure positive drainage of stormwater runoff across the final

ground surface .
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Material used as backfill will likely be a combination of treated soil returned to the site

and clean virgin material obtained locally . A certain quantity of virgin material will be

required due to loss of volume from debris removed from the site . Alternatively, virgin

material may be used exclusively as backfill should returning treated soil to the site

prove uneconomical .

Analytical tests will be performed on all treated soil as discussed in Section 8.12 . All

treated soil returned to the site will show contaminant concentration levels below

cleanup target concentrations .

8.9 Health & Safety Plan

A site-specific Health & Safety Plan has been prepared for remediation activities at the

Bramlette Road MGP site and is provided in Appendix B . All Duke Engineering &

Services personnel on-site will be HAZWOPER certified . Duke Engineering & Services

will maintain a Health & Safety Officer full-time at the site during normal working hours .

8.10 Air Monitoring Program

An air monitoring program will be conducted at the Bramlette Road MGP site to

measure concentrations of airborne constituents of interest associated with remediation

activities (excavation, screening, truck loading, etc .) . The program will consist of both

real-time screening and constituent-specific sampling, and will be conducted in addition

to, or to supplement, air monitoring requirements stipulated in the site-specific Health

and Safety Plan . The air monitoring program will be conducted and/or overseen by the

designated on-site health and safety coordinator . Specifics of the air monitoring are

provided in Appendix C .
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8.11 Site Security and Access Contro l

Access to the Bramlette Road MGP site will be restricted by perimeter fencing and
lockable gates . No unauthorized persons will be allowed access to the site during

working hours . Duke Engineering & Services personnel will be on-site at all times

during normal working hours .

Site access and egress for vehicles and areas for vehicle decontamination will be

carefully controlled . Contaminated areas (open excavations, contaminated stockpiles,

screening operations, etc) will be considered exclusion zones and will be clearly

designated with high visibility fencing and tape . Designated exclusion zone

access/egress locations will be established along with personnel decontamination

facilities .

8.12 Confirmation Sampling

Soil samples will be collected from the sidewalls of the excavation and field screened

using a RaPID Assay for carcinogenic PAH compounds, and a photo ionization detector

(PID) for volatile organics . Samples will be taken every 50 feet of sidewall length and
will be collected at a depth of 1 to 2 feet below the ground surface . The excavation
depth will generally be limited to 3 feet . A limited number of samples will be collected

from the bottom of the excavation for documentation purposes, and as information for

future site development decisions .

Laboratory confirmation samples will be collected every 200 feet of sidewall length at a
depth of 1 to 2 feet below the ground surface . Laboratory samples will be submitted for
analyses of volatile organics and semi-volatile organics by EPA Methods 8260 and
8270, respectively . Laboratory samples will be analyzed by Duke Power Company's
Laboratory Services (South Carolina Certification 99005)

Laboratory confirmation samples will be taken of treated soil at the thermal treatment

facility. Composite samples of treated soil will be collected no less frequently than 1

17



sample per every 1000 tons processed . Samples will be submitted for laboratory

analyses of volatile organics and semi-volatile organics by EPA Methods 8260 and

8270, respectively .

9.0 WORK SCHEDULE

The schedule for implementation of the proposed scope of work is dependent on

SCDHEC review and approval of the work plan . Upon approval, remedial activities are
expected to take approximately 6 months to complete .
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Bramlette Road MGP Site

Soil Data Summary
Volatile Organics by EPA Method 8260

Units in ppm
Detects in bold text, Non-detects in plain text at one-half the detection limit

Sampling Location : DPIA DP9 DP14 DPI6 DPI8 DP21 DP23 DP26 DP28 DP29 NB1 NBS

Sample Depth [ft] : 5-7 ? 0-3 0-3 4-6 3-6 6 0-1 0-1 surface 9-12 ?

MTBE NA NA NA NA NA NA NA NA NA NA NA NA
lsopropyl Ether NA NA NA NA NA NA NA NA NA NA NA NA
Benzene -0.60 0.6.030 01 .00,35 0,0030 0;0030 0.0035 0,0035 0.0035 0,007 0.0040 0.0030 64

Toluene 0.60 OmM 0.0036 0.0030 0.0030 0 .00315 0.0036 0.0035 0 .6635 0,0040 0.0030 17,

Ethylbeniene 0.60 0.0030 0.0035 0.0030 0.0030 0.0035 0.0035 0 .0.035 0.0M 0.0040 0.0030 111

nn-pmXy!one., 1 .3 0,006 0.0030 0 .0030 0,01035 0,0035 0 .0035 0 .0035 0,0040 0.0030 22
p-.~ylene 0.60 OM30 0,0035 : 0.0030 040030 : :~ 0 .0035: 0.0036, 0,0035 0.0035 0.0040 0.0030 IT,

Total, AT.EX (detected) : I~ 3 : ND:: :. .:~~_~ ., :ND ND:: :, :, ND~ ~,:0.007,: ND, ~Nl) 66.5 :
Other Compounds Detected :
Naphthalene 79 0.069 0.0035 0.0030 0.0030 0.0035 0.0035 0 .0035 0.020 0.210 0.0030 990

1,2,4-TNmethylbenzene 0.60 0.0030 0.0035 0.0030 0.0030 0.0035 0.0035 0 .0035 0 .0035 0 .0040 0.0030 16

, , - nmet y enzene 0.60 0.0030 0.0035 0.0030 0.0030 0.0035 0.0035 0.0035 0.0035 0 .0040 0 .0030 5.4

Styrene 0 .60 0.0030 0.0035 0.0030 0.0030 0.0035 0.0035 0.0035 0.034 0 .0040 0 .0030 4 .1

Trichloroethene 0.60 0.0030 0.0035 0.0030 0.0030 0.0035 0 .0035 0.094 0 .0035 0 .0040 0.0030 1 .0

NA = Not Analyzed ? Sample depth not stated in Sep 1996 report
ND = Not Detected A Estimated depth

Overall depth probe range at this location ; actual sample depth not stated in report

Table 1



Bramlette Road MGP Site
Soil Data Summary

Semi-Volatile Organics by EPA Method 8270

Units in ppm
Detects In bold text, Non-detects in plain text at one-half the detection limi t

Sampling Location : DPIA DP9 DP14 DP16 1313118 DP21 DP23 DP26 DP28 DP29 NB1 NB8

Sample Depth [ft]: 5-7 ? 0-3 0-3 4-6 3-6 6 0-1 0-1 surface 9-12 ?
PAH Compounds :

Naphthalene 48 3 .35 0 .22 0.205 0.20 0.225 0.165 0.165 0.165 16.5 0.195 5,800
Acenaphthylene 2 .0 7.9 0 .22 0.205 0.20 0.225 0.165 0.165 0.165 16,5 0.195 330

0- Acenaphthene 20 3 .35 0.22 0.205 0.20 0.225 0.165 0.165 0.165 16.5 0.195 600
Fluorene 17 3.35 0.22 0.205 0.20 0.225 0.165 0.165 0.165 16.5 0.195 1,700

o Phenanthrene 44 Is 0.22 0 .205 0.20 0.225 0.165 0.165 0.165 16.5 1 .8 3,800
2 Anthracene is 3.35 0 .22 0 .2D5 0 .20 0.225 0.165 0.165 0.165 16.5 0.195 1,400M

JL? Fluoranthene 32 22 0.22 0 .205 0 .20 0.225 0.165 0.165 0.165 16.5 2 2,000C
zo Pyrene 30 19 0.22 0.205 0 .20 0.225 0.165 0.165 0.165 16.5 1 .7 2,600

Benzo(g .hJ)perylene 7.5 15 0.22 0.2D5 0.20 0.225 0.165 0.165 0.165 16.5 0.49 380
enzo(s)ant racene . :14 12 :: 0.22 0106 6.20 :,~, :AM : 065 ow : : :16.6 0.78 1,000 :~ :
X ~3 14 . .4 . -A20" 0.20 0.22S 0.165 0.165 0.165 53 980

:': :02D _.,0.225 0.165 0165 : 0.165-1 : :62, M67Benzo(b)fluorarrthene 01 : : : . . .14
Benzo(k)fluoranthene : 0,20, a'2.26 . ., . 0.165 0;166 0.166 . .72 . 0.63 WIG

12 . : . 20 6,221
:~w

0.20 A225 0. 165 0,165 ~0.166 16~5 .0.60, 780
:~ :~0 .22 :_ 0 ;205, :_ 0.20 0,1225 : 0:165, OJ65 0 .165 16.5 OA6 340

Dlbeuo(a,h,)anthracene : . 20 3:35 ; 16. 50.22 0205 0.2D : 0.225 : 0.165 : 0.165, 0.165, 0,195 330
GnIcPAHs : : :: 1 6 6.C 95.4-1 .1 .1 .154 1144., t0l~ 158 . fle-, : .1 .16 06 4.23 4,590

Total PAHs: 281.9 187.7 3.52 3.3 3.2 3.6 2.6 2.6 2.6 401 .5 11.19 23,200
Other Compounds Detected :

2-Methyinaphthalene 13 3.350 0.220 0.205 0.20 0.225 0.165 0.165 0.165 16.5 0.195 380
Dibenzofuran is 3.350 0,220 0.205 0.20 0.225 0.165 0.165 0.165 16.5 0.195 380

? Sample depth not stated in Sep 1996 report Overall depth probe range at this location ; actual sample depth not stated repor t
A Estimated depth Table 2



Bramlette Road MGP Site

Groundwater Level Summary
June 15-17,1999

Well Top Depth Depth to Depth to Adjusted
ID Casing To Groundwater Groundwater Groundwater

Elev Free From Top From Ground Elevation
Product of Casing Surface

IN Ift] Ift] Ift] Ift]

MGP Site Wells :

MW-7 935.74 NA 5.06 2.77 930.68
MW-8 935.99 NA 5.48 3.19 930.51
MW-9 936.03 NA 5.36 3.07 930.67

MW-10 943.39 NA 7.37 5.08 936.02

MW-1 1 941 .81 NA 6.50 4.21 936.31
MW-12 941 .89 NA 6.65 4.36 935.24

MW-13 940.48 NA 6.38 4.09 934.10

MW-14 940.18 NA 6.30 4.01 933.88
MW-15 939.07 NA 10.28 7.99 928.79
MW-16 938.75 NA 10.30 8.01 928.45
MW-17 935.22 NA 5.03 2.74 930.19

Water levels and well depths are referenced to top of PVC casing .

Table 3
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Bramlette Road MGP Site
Groundwater Data Summary - June 15-17, 1999

Volatile Organics by EPA Method 8260

Units in ppb
Detects in bold text, Non-detects in plain text at one-half the detection limi t

Monitoring Wells :
_~`7c_q

MW7 MW8 MW9 MWIO MW11 MW12 MW13 MW14 MWIS MW16 MW17

MTBE 15 15 7.5 1.5 1 .5 1.5 1.5 1.5 1 .5 1.5 75
lsopropyl Ether 15 15 7.5 1.5 1.5 1 .5 29 1 .5 1 .5 1.5 75
Benzene ., 570, 340, 7 .6 t6 1 .6 1.6 11.5 120 :.
Toluene, 1 .5 AS_ 1 .6 1.6 1.5 :360;000: 1.6 1 :6 .
Rhylbermene. 700 3SO .:1 : 11401 :~ 11 .5 ISO
jm'+X,ylene,.~ . 16660* 170 75: 3 3~ . 3 3 3 . 3, .3, 400_
orXyline 146, 7~5 :' 1 :5 . 1 .6 1,6 1 .5 ISO :,
Total BTEX (deterted),~ : 1,230. SQS_ ., ND N

11
D NO ND, S ., ND Nb : ND 121 1 1 0

Other Compounds Detected :
Naphthalene F 1,400 1,400 120 5 .9 6,400
1, 2,4-Tri m ethyl benzen 57 24
cis-1,2-Dichloroethene 15
Bromochloromethan e
1,2 Dichloroethane 5 3 .7
Chloroform 3
Trichloroethene 100
Tetrachloroethene 2 .3
TiCs :
indane 860 41 0
indene 53 920
methyl indan e
methyl naphthalene 51
benzothiophen e
dimethyl naphthalene
* Total Xylenes ND = Not Detected Table 4
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Bramlette Road MGP Site

Groundwater Data Summary - June 15-17,1999
Semi-Volatile Organics by EPA Method 8270

Units in pp b
Detects In bold text, Non-detects in plain text at one-haff the detection limi t

Monitoring Wells : MCL MW7 MW8 MW9 MW10 MW11 MW12 MW113 MW14 MW15 MW16 MW17

PAH Compounds :
Naphthalene 470 1,900 54 5 5 5 5 5 5 5 500
Acenaphthylene 20 50 5 5 5 5 5 5 5 5 Soo
Acenaphthene 13 140 18 5 5 5 5 5 5 5 500
Fluorene 15 so 14 5 5 5 5 5 5 5 500
Phenanthrene 17 110 26 5 5 5 5 5 5 5 500

2 Anthracene 5 50 5 5 5 5 5 5 5 5 500W -
Fluoranthene 5 50 5 5 5 5 5 5 5 5 500

ZO Pyrene 5 50 5 5 5 5 5 5 5 5 500
Benzo(g,h,l)peq1ene 5 50 5 5 5 5 5 5 5 5 Soo

Benzo(a 5 5 :5 5 ~5' 6 5: Soo0anthracene
5 50 ~5.~ 5 5 5 .500Ctvysene .

cL Benzo(b)flooranthene S.- so 6 6 . :'s 6 5 50D
5 50 51 5 5 5 5, 5 SW

Benzo(a)pyrene~ . . :0,2 $0 .5 5 5 5 6 5:' 500
lndeno(11,213mc,d) 51 50 5 5, 5,z : 5 5, 5, 5 5 500 .
Dibe nzo(a,h)anM racene .50 6 5 .6 51 500

...... . . . . . .
35 : 350 35 35 : 35 35 W :,: 35 _ ::35 35 3,500:i~nlo FAHs :

Total PAHs : 590 2,800 172 80 80 80 80 80 so 80 8,000

Other Compounds :

2-Meth~lnaphthalene late 25 210 17 1,000
Dibenzofuran 11 1 4
bis(2-ethyihe*)phtha 310 14 16
2,4-Dimethyiphenol 11 0

Tics :

none

Table 5
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APPENDIX A

RISK-BASED CLEANUP CRITERIA

FOR NEAR-SURFACE SOILS



Statistical Evaluation for Risk-Based Cleanup Criteria of Near-Surface Solis
Semi-Volatile Organics Soil Data by EPA Method 8270

Units In ppm
Detects in bold text, Non-detects in plain text at one-half the detection limi t

Phase IDate Pha e ll Data Phase III
Sampling Location: LF LIF DPIA DP9 DP14 DPIS DP18 DP21 DP23 DP26 DP28 DP29 NBI NB8 LF Data

004 027 024-2 HAM
Sample Depth Ift] : 9.5 7.0 5-7 7 D-3 0-3 4-6 3-6 6 0-1 0-1 surface 9-12 7 9A 34

NON-CARCINOGENIC PAHs :

Axenaphthene 106 10 20 3 .35 0.22 0 .205 0 .20 0.225 0.165 O~ 165 0.165 16,5 DA95 Soo 0 .22 65
Acenaphthylone 670 30 2,0 7.9 0.22 0 .2D5 0 .20 0.225 0~ 165 0.165 0.165 16.5 0.195 330 0 .22 140
Anthracene 219 30 Is 3.35 0,22 0205 0 .20 0.225 0.165 0.165 0.165 16.5 0.195 1,400 0,22 190
Benzo(g,h,Qperylono 16.5 70 7.5 15 0.22 0105 0.20 0.225 0,165 0,165 0.165 16.5 0 .49 380 0.22 41
Dibenzoturan 74 10 Is 3,350 0 .220 0.205 0.20 0.225 0.165 0.165 0.165 16.5 0195 380 0.22 130
Fluoranthene 197 180 32 22 0,22 0.205 0.20 0.225 0 .165 0.165 0.165 16.5 2 2,000 0 .61 340
Fluorene 165 10 17 3.35 0 .22 0105 0.20 0,225 0.165 0.165 0.165 165 0.195 1,700 0.22 190
2-Mothylnaphtholone 1,400 10 13 3,350 0 .220 0 .205 0.20 0.225 0.165 0.165 0.165 16,5 0.195 3110 0.22 240
Naphthalene 10 48 3.35 0.22 0205 0.20 0 .225 0.165 0.165 0.165 16,5 0.195 5,800 0.22 860
Phonanthrene 1,000 so is 0 .22 0205 010 0 .225 0.165 0.165 0.165 16,5 1 .8 3,800 OAT Soo
Pyreno 279 170 30 19 022 0 .205 0 .20 0 .225 0,165 0.165 0.165 16 .5 1 .7 2 .600 OAS 340

Total Non-Carcinogenic PAHs : 3,922 680 2" 99 2 .42 2,255 220 2.475 1 .815 1 .815 1.815 181 .5 7 .4 19,370 3.19 2,936

ICARCINOGENIC PANi : : :

Bomo(a)anthnicene- 0100 65 '06 14 12 6.22 02M 6,20 - 0.225 0165 0165 0,165 IS5 0.78 1,000 0 .22 140
klirizo(a) pyIs no 1 :OGO I&S . . :12 20 0.22 0.205 0.20 0.225 0.165 0. 165 0.165 16's 0.60 780, 0 .22 130

O;1D0 16.5 230 .9 .1 14 0,22 0.205 0Z 0,225 0 .165 0185 0.165 62 0 .67 460 0,22 65
Benzo(k)fluotanthene 0.010 84 .100 9A 17 0.22 0,205 0.20 0.225 RIM 0,165 0.165 72 0.63 700 0.22 200

0.001 16.5 96 13 14 0.22 0 .205 0.20 0.225 0 . im 0.165 0.165 a 0.89 980 0.22 140
Cd I

.
.000 18,5 .10 2 .0 s~$5 022. 0.205 0.20 0225 0.165 0,1. 65 0,165 16.5 0,195 330 0,22 65

OA 00 is .5 70 61 15, 01 .22: 0.205 . 0.20 0 .225 0.165 0 .165 0.165, 16.5 OAS 340 0.22 76. . . . . . . .. .
irotalcarcinogenicPANs' 2211 .5 . 070 :~ 66A SSA . . . 1 .54 1,44 IAO 1.66 1A$ : 1 .10 1 .16 263.0 4.23 4,690 1,54 sit

Totel .Carctmogenic PAHs as B(a)P ; 42.7 60 .17 .1 21 .8. 43 .3 1~0 1,298 22S

Total PAHs : 4,143 .6 1,260 309.9 194 .4 3.96 17 3.6 4 .1 3.0 3.0 3.0 434.6 11 .68 23,960 4.73 3,751

Ratio: Total Carc PAHsrrotal PAHs ; 6.35% 53.60% 21A3% 49 .06% 68 .23% 36A9% 19.16% 21 .73%

Average: 33.13% 85% Confidence Level : 42 .84% 90% Confidence Level: ".22% 96% Confidence Level : 46.36%

MMUM1MM=m_w
Ratio: Total Carc PAHs as B(a)P/Total PAHs : 1 .03% 4.79% 5.51% 14.22% 9.96% 8 .68% 6 .42% 1 6.00%

Average: 6.94% 85% Confidence Level: 8.96% 90% Confidence Level : 9.24% 95% Confidence Level : 9 .68%

IMMM=wmmmm
Ratio : Total Carc PANs as B(a)PfTotal Cam PAHs : 19.26% 8 .94% 26.74% 28.98% 17.10% 23 .61% 28,28% 27.62%

Average: 22.43% 85% Confidence Level : 25.96% 90% Confidence Level : 26A6% 96% Confidence Level : 27 .23- -1A



Bramlette Road MGP Site

Statistical Evaluation
PAH Target Cleanup Concentrations

Units in mglkg

Exposure Setting : Residential

*Near Surface Soil Target Cleanup Concentratio n
Based on Exposure to Benzo(a)pyrene (mg/kg) : 0.087

Target Cleanup Concentration s
for Total Carcinogenic PAHs

Total Carc PAHs as B(a)P Residential Cleanup
Total Carc PAHs Concentration

Average: 22.43% 0.388

85% Confidence Interval : 25.96% 0.335

90% Confidence Interval : 26.46% 0.329

95% Confidence Interval : 27.23% 0.319

Target Cleanup Concentration s
for Total PAHs

Total Carc PAHs as B(a1P Residential Cleanup
Total PAHs Concentration

Average: 6.940/6 1 .264

85% Confidence Interval : 8.96% 0.972

90% Confidence Interval: 9.24% 0.942

950/0 Confidence Interval : 9.68% 0.899

EPA Region III Risk-Based Concentration Table, revised 4/12199 ;
Residential concentration based on combined child and adult ingestion of near-surface
(surface to 3 feet) soils in a residential exposure setting .
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1.0 INTRODUCTION

This document describes the Health & Safety (H&S) protocols developed for the
Bramlette Road MGP site located in Greenville, South Carolina . This plan was
developed to protect on-site personnel, visitors, and the public from known or suspected
health and safety hazards . These procedures and guidelines contained herein are based on
the most up-to-date information available at the time of the drafting of this document .
Specific sections of this plan%vill be changed or revised when additional information is
received or when conditions at the site change . Any changes or revisions to this plan will
be by a written amendment which will become a permanent part of this plan and placed in
Appendix A. Where appropriate, specific OSHA or other standards mill be cited . In
addition, information pertaining to each site may contain individual sections, if necessary .

1 .1 Site Safety Plan Acknowledgment & Acceptanc e

The site manager/safety officer, site engineer, and/or other designated
representative shall be responsible for informing all individuals assigned to or visiting the
site of the contents of this plan and ensuring that each person signs the Safety Plan
Acknowledgment Form in Appendix B . By signing the Safety Plan Acknowledgment
Plan, individuals are recognizing the Health & Safety hazards known or suspected on-
site, and the protocols required to minimize exposure to such hazards .

1.2 Site Health & Safety Meeting s

An initial "Kick-Off" Health & Safety meeting shall be held on the first day of
mobilization to the site and prior to the commencement of any work activities .
Mandatory attendance is required for all personnel initially assigned to the site . At the
conclusion of the "Kick-Off" meeting, personnel are to sign the Safety Plan
Acknowledgment Form in Appendix B indicating their attendance and understanding of
the Health & Safety protocols . As additional personnel are assigned to the site, it is the
responsibility of the project manager/site manager to ensure that the personnel are briefed
on health & safety protocols and that they also sign the Safety Plan Acknowledgment
Form .

Additional health & safety meetings will be held on a regularly scheduled basis
throughout the duration of the project . In no case shall more am one week elapse
between health & safety meetings . These meetings shall be scheduled to inform all
personnel of changing site conditions, to ensure that personal protective equipment is
being used properly and sufficiently stocked, and to address worker health & safety
concerns .
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1 .3 Training Requirements

All personnel assigned to the site must have completed the level of training for
hazardous waste site work in accordance with OSHA 29 CFR 1910 .120(e)(3) which is
commensurate with the work they perform. General workers on site working in areas
with exposure or potential exposure to health hazards must receive 40 hrs . Other workers
on site with specific limited tasks who are unlikely to be exposed and those who work
only in fully characterized areas with no potential for exposure shall receive 24 hrs . or
training. If it has been more than 12 months since either of these relevant initial 24 or 40
hr courses, the workers must be current with their 8-hour refresher training in accordance
with OSHA 29 CFR 1910 .120(e)(8) . Documentation of OSHA training is required prior
to personnel being permitted to work on-site .

1.4 Medical Monitoring Requirement s

All personnel assigned to the site must be enrolled in a medical surveillance
program meeting the requirements of OSHA 29 CFR 1910.120(f). Documentation of
personnel being enrolled in a medical surveillance program is required prior to personnel
being permitted to work on-site .

1.5 Fit Testing Requirements

If any personnel assigned to the site must wear a respirator, they must have
successfully passed a respirator fit test within the past 12 months . Documentation of a
successful respirator fit test for the appropriate type of respirator needed for work on this
specific site (e.g., half-face or full-face) will be required . The project manager, project
site engineer, or site health & safety officer is to ensure the respirator being wom by
personnel is the same size, make, and model as that specified on any respirator fit test
records from the past twelve month period .

1 .6 Responsibilities

The project manager or site manager is responsible for overall project
administration and for coordinating health & safety protocols and procedures for all
personnel on-site at all times . All U.S. EPA health & safety requirements and all
applicable OSHA standards shall be applicable. This health & safety plan covers all
personnel on-site, however, each sub-contractor is also responsible for the health & safety
of its employees . If there is a dispute with regards to health & safety, the following
procedures shall be followed:
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1) Site manager shall attempt to resolve the issue with a complete written follow.
up to the Health & Safety Officer ; or

2) If the issue cannot be resolved, the site manager shall consult the Health &
Safety Officer immediately and the specific task operation in dispute shall be
discontinued until the issue is resolved .

Any persons who observe health & safety problems or infractions should
immediately report the problem or infraction to the appropriate personnel .

1.7 Access to Employee Exposure and Medical Records

The Occupational Safety & Health Act provides employees and their designated
representatives a right of access to relevant exposure and medical records (29 CFR
1910.20) . The "notification" of access to employee exposure and medical records
(Appendix G) is to be posted in a prominent location in the field office .
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GENERAL MORMATION
PROL NO.:

PROJECT: Bramlette Road, Greenville, SC MG P

SITE NAME : Bramlettc Road - Former MGP Site

SITE LOCATION: NW Corner Bramlefte Road and Washington St, Greenville SC

PURPOSE OF VISIT : To remove contaminated soils from sit e

DATES OF FIELD ACTIVITIES : Winter, 2000-Spring, 2001

PROJECT MANAGER: Mark McGery

SITE ENGINEER/MANAGER : Kenney Ramsey

DESIGNATED SITE H&S OFFICER: Kenny Cabl e

NAME GROUP OSHA TRAINING DATE PHYSICAL DATE
uper- 8
visor HR
Trug. I

Ralph Roberts GEHS/Env . Eng. 1/94 1/99 3/00 1/00
Richard Baker GEHS/Env . Eng . 3/96 1/99 3/00 1 U99
Kenney Ramscy DE&S 4/97 2/99 1/00 2100
Ron Santini GEHS Env . Chem. 4194 2/99 3/00 5100
Tim Hunsucker GEHS Env. Chem 4/94 2/99 1/00 4/00
Giorgina Franklin GEHS Env. Chem 4/94 2/99 3/00 3/00
Bob Wolfe GERS Env. Chem 094 2/99 3/00 3/00
Chuck C~ampbell GEHS Env. Chem 4/94 2199 3/00 1100
James Gartland EHS/H&S 4/97 2/99 3/00 5/00
Randy Cardoso EHS/H&S 4/97 2/99 3/00 2/00
Joel Jones EHS/H&S 10/99 3/00 3/00 10/99
Dwight Little DE&S 4/97 -2199 1/010 3/00
John M.Johnson DE&S 1/94 1/99 1/00 1/00
Mark Mcfjary DE&S 3/96 1/99 1/00 2100

Sull- OSHA TRAINING TPUSOC-ALDATE
NAME CONTRACTOR

40 Super. 8
HR visor HR

Trug.
Kenny Cable

John Cash DE&S 3/99 1/00 1100 2/00
Mike Stephens DE&S 3195 1/00 1/00 12/99
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BACKGROUND

Greenville, SC

0YERAZIL11AZARD IS;

HIGH, LOW: X MODERATE UNKNOVM :

FACILITY DESCRIPTION :

Former MGP facility . Site has been cleared of debris, rubbish and trees .

STATUS: Abandoned lot surrounded by fence .

UNUSUAL FEATURES (containers, dikes, buildings, power lines, terrain, etc.) :

MGP facilities demolished to ground surf :ace .

SITE HISTORY (worker injury, complaints, regulatory agency action) :

,WASTETYM;

LIQUID: SOLID : X SLUDGE: GAS:

CHAkACTEJR=CS :

SIVE: IGNITABLE~:VOLATILE: X FTOXIC,

REACTIVE : UNKNOWN : RADIOACTIVE,

OTHER (name):

HAZARDS POSED BY SITE ACTIVITIES :

Hazards working around equipment, and exposure to Polynuclear Aromatic Hydrocarbons (PNAHs) and
benzene . Health hazard exposure potential is expected primarily to occur only via dcrmal contact . Safety hazards
are w1alcito mobile equipment and vehicular hazard

UNUSUAL HAZARDS:
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2.0 Health & Safety Risk Analysis

This analysis identifies the general han ds associated with specific site operations
and presents an analysis of documented or potential chemical hazards that exist at the
site. Every effort must be made to reduce or eliminate these hazards . Those which
cannot be eliminated must be guarded against by use of engineering controls and/or
personal protective equipment .

2.1 HAZARDS ASSOCIATED WITH WORKING AROUND HEAVY EQUIPMENT

• All equipment must have back-up alarms .

• Personnel must make eye contact with the operator before approaching the
equipment .

• Operators must be aware of personnel in the area and use proper hand signals
before maneuvering .

• Operators must wear hard hats when operating machines unless equipment has
an enclosed cab or cage cover .

• Operators must wear hard hats when going to and from their equipment .

• Operators must be cautious when maneuvering equipment near overhead
power lines .

• Use of high visibility reflective (ie . orange or yellow) vests is recommended .

2.2 GENERAL SITE HAZARDS

Lighting

Work areas must have adequate lighting for employees to see to work and identify
hazards (5-foot candles minimum, comparable to a single 75-100 watt bulb) . Personnel
should carry flashlights in all dark areas for use in the event of a power failure .
Applicable OSHA standards for lighting 29 CFR 1910 .21 0(m) shall apply .

Electric Power

All electrical power must have a ground fault circuit interrupter as part of the
circuit . All equipment must be suitable and approved for the class of hazard . Applicable
OSHA standards for electric 29 CFR 19 10 Subpart S shall apply .
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Lockout/Tagou

Operations where the unexpected energization or start-up of equipment or releas e
of stored energy could cause injury to personnel, will be protected by the implementation
of a lockout/tagout program meeting the requirements o f
29 CFR 1910.147 .

Fall Protectio n

Fall accidents can result in an injury or fatality . Requirements to help prevent
falls will be implemented . Elevated work where a fall potential exists will be performed
using appropriate ladders and/or fall protection (i .e ., bodyharness or lifeline) . Applicable
OSHA standards for fall protection 29 CFR 1910.21 through 29 CFR 1910.32, and 29
CFR 1910.104 through 29 CFR 1910.107 shall apply .

Heat Stress

When the temperature exceeds 70*F, and personnel are wearing personal
protective clothing, a heat stress monitoring program shall be implemented . Employees
shall have periodic break periods and access to drinking water . Heat stress is discussed in
detail in Appendix C.

Eye Wash Protectio n

All operations involving the potential for eye injury, splash, etc ., must have
approved eye wash units locafly available as per 29 CFR 19 10 . 151 (c) .

Hearina Protection

When the noise level of any operation exceeds the 8 hr. TWA of 85 decibels, a
hearing protection program meeting the requirements of 29 CFR 1910.95 will be
implemented .

Fire Protection/Fire Prevention

Operations involving the potential for fire hazards shall be conducted in a manner
as to minimize the risk. Non-sparking tools and fire extinguishers shall be used or
available as required. Fire extinguishers are to be used only by those employees trained in
their use. Sources of ignition shall be removed . When necessary, explosion-proof
instruments and/or bonding and grounding will be used to prevent fire or explosion .
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Utilities

Overhead and underground utility hazards shall be identified and/or inspecte d
prior to conducting operations involving potential contact .

Excavation/TrenchinE

Any excavation/trench greater than four feet in depth in which personnel must
enter, will be designed and constructed meeting all applicable requirements of 29 CFR
1926, Subpart P .

Machine Guardin

Moving machine parts can be very dangerous ; even smooth, slowly rotating shafts
can grip clothing, forcing an arm or hand into a dangerous position . Drilling, milling, and
boring machines must be safeguarded in compliance with ANSI B 1 1 .8-1983, Safety
Requirements For Construction, Care and Use of Drilling, Milling, and Boring Machines .

Confined Space Entry

Any entry into spaces that meet the following criteria shall require
implementation of a Confined Space Entry program meeting the requirements to 29 CFR
1910.146

: Space is large enough for employees to bodily enter and perform wor k
Space has limited or restricted means of entry and exit (eg . Tanks, vaults,
pits )
Space is not designated for continuous employee occupancy .
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2.3 CHEMICAL HAZARDS

Previous sampling and analytical data or previous site history and investigation
have indicated that the following chemical hazards, either documented or suspected, exist
at the site. Detailed hazard information for these chemicals is available through MSDS
sheets in Appendix E .

CONTAMINANT SKIN P T R STEL IDLH ODOR IP
HAZ. E L E (4) (5) THRES- (6)

L V L HOLD
(1) (2) (3)

Benzene Yes I ppm .1 ppm 0.1 ppm 5 ppm 500 ppm 34-119 9.24
CA PPM

Toluene Yes 200 ppm 50 ppm 100 ppm 150 pp m 500 ppm 4.69 ppm 8 .92

Ethylbennne No 100 Plum 100 PP'm I GO PPm 125 ppm 800 ppm 0.092-0.60 8.76
PPM

Xylene
Yes 100 ppm 100 plun 100 PPm ISO ppm 900 ppm 20 ppm 8 .5

Acetonitrilc No 40 ppm 40 ppm 20 ppm 60 ppm 500 ppm 1160 plum 12 .20
Chlomforon No 50 ppm 10 ppm 2 ppm 2 ppm SOOPPM 133-276 11 .42

(C) PPM
1,1,1- No 350ppm 350 ppm - 350 ppm 700ppm 390 ppm 11 .00
Trichlorocthanc
Cyclohexanone Yes 25 ppm 25 ppm 25 Ppm 700 plurt 3 .5 ppm 9.14

PAHs No 0.2 0.2 mg/m 0.01 80 N/A
mg/m mg1m J mg/m I

Cadmium No 0.005 0.01 mgtm3 9 mg/m 3 N/A
mg/m' I

Arsenic Yes 0.01 00 1 mg/m 1 0 .002 5 mg/m 3 NIA
mg1m J mg/. 3

Lead No 0.05 0 .05 mg/m3 0.100 100 N/A
roglo, 3 MgIM3 mg/m,

N/A
Chromium Yes 1.0 0.05 mg/m, 0.50 25

mF/m3 1 me/m I mr/mI

Cyanide No 5.0 5.0 mwml 5.0 25 N/A
mgtm3 I MgIM3 rog/m,

Mercury yes 0.1 0.025 0.05 10 N/A
mg/m' mg/m mg/m I gtm 3

(c)

NOTE: (1) OSHA Permissible Exposure Limit (PEL) (2) ACGIH Threshold Limit Value (rLV)
(3) NIOSH Recommended Exposure Limit (REL )

USE LOWEST FIGURE OF THE LIMITS.

(4) Short-Tenn Exposure Limit (5) Immediately Dangerous; to Life & Health
(6) Ionization Potential (c) Ceiling Limit
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3.0 PERSONNEL PROTECTIVE EQUIPMENT

The following is a brief description of the personnel protective equipment which
may be required during various phases of the project . The U.S. EPA terminology for
protective equipment will be used: Levels A, B, C and D. For the purpose of this
project, work will not continue at conditions requiring protection greater than level C.

Respiratory protective equipment shall be NIOSH approved and use shall conform
to OSHA 29 CFR 1910.134 .

There are 3 basic PPE items that must be wom at all time while on site . Sections 3 .1 and
3 .2 list additional PPE to be wom . The basic items are :

• Substantial work boots
• Hard hat
• Safety glasses

3.1 LEVEL C

Level C protection shall be used when :

0 Substance(s) require the same level of skin protection as Level B, but a lesser
level of respiratory protection ;

0 The types of air contaminants have been identified, concentrations measured,
and respirator decision logic indicates that APR's are sufficient to remove the
contaminants ; or

0 The substance has adequate warning properties and all criteria for the selection
of APR has been met .

0 Skin contact potential exists for areas other than j ust hands .
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LEVEL C PPE TO BE UTILIZED : (Check Appropriate PPE)

x Full-face APR (MSHA/NIOSH Approved) (REQUIRED)
NOTE : Can be PAPR .

x TYPE OF CARTRIDGES TO BE USED : Combination Organic Vapor/HEPA
FOR MODERATE SKIN CONTACT RISK

x
Disposable clothing (bag design providing hood and hoot covers) (i .e ., Tyvek)

FABRIC TYPE : Tyvek

OR

FOR SIGNIFICANT SKIN CONTACT RISK

Chemical-resistant clothing (one-piece coverall ; hooded, two-piece, chemical splash suit,
chemical-resistant hood and apron, disposable chemical-resistant coveralls (i .e ., Tyvek)

FABRIC TYPE- Non-Porous Tyvek
x BOOT PROTECTION

0 Rain boots (placed over coverall booties)

x Chemical glove protection (REQUIRED), to include :
• Cotton glove liners
• Disposable chemical-resistant outer glove s
MATERIAL TYPE: Teflon or Viton (for long term contact)

Nitrile (Only for short, limited contact with materials)

x Sleeves to be duct-taped over gloves and pants to be duct-taped over boots (REQUIRED)

x Face shield for hard hat (REQUIRED IF SPLASH POTENTIAL EXISTS )

x Ear muffs attached to hard hat (REQUIRED if site noise levels are greater than 85 dB, based
on an 8 hr. TWA . )

Two-way radio communication (intrinsically safe) (OPTIONAL)

Modifications :
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3.2 LEVEL D

Level D protection will be used when :

* The atmosphere contains no known hazard ;

e Work furictions preclude splashes, immersions, or the potential for unexpected
inhalation of, or contact with, hazardous concentrations of chemicals .

Atmospheric concentrations of contaminants are less than the TLV .

LEVEL D PPE (Minimum Work Uniform Permifted)

X Standard work uniform/coveralls (REQUIRED)
NOTE: Tyvek disposable coveralls may be wom.

X Gloves (REQUIRED)

FOR NO HAND CONTAMINATION POTENTIAL

0 Work gloves

FOR HAND CONTAMINATION POTENTIAL (NO OTHER SKIN CONTACT
POSSIBLE)

Chemical protective gloves (REQUIRED), to include:
• Cotton glove liners
• Disposable chemical-resistant outer gloves

MATERIAL TYPE: Teflon or Viton

X Face shield for hard hat (REQUIRED IF SPLASH POTENTIAL EXISTS)

X Ear muffs attached to hard hat (REQUIRED if site noise levels are greater than 85 dI3 based
on an 8 hr. TWA . )

X BOOT PROTECTIUNT(REQUIRED IF MUST WALK THROUGH CONTAMINATED
AREAS SUCH AS EXITING OF EXCAVATOR)

• Disposable booties (covering work boots)•

Rain boots (covering disposables)

Two-way radio communication (intrinsically safe) (OPTIONAL)
Modifications :
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ACTIVITY VS. LEVEL OF PROTECTION

ACTIVITY INITIAL LEVEL OF PPE SPECIAL REQUIREMENTS
Excavation (General) D 0 Upgrade to Level C PPE based on air

monitoring results and/or dermal contact.
Sizing/Screening D 0 Upgrade to Level C PPE based on air
(General) monitoring results and/or dermal contact .
Truck support D a Upgrade to Level C PPE based on air --

monitoring results and/or dermal contact .
Excavation or Sizing/ C 0 Start at Level C . Downgrade to Level D
Screening in areas with only after confirming via exposur e
large pockets of tars (ie. analysis
Tar wells) a Upgrade to Level C PPE based on air

monitoring results and/or dermal contact
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4.0 EXPOSURE MONITORING

An exposure monitoring program will be conducted using field screening
techniques to measure constituents of chemical and physical agents of interest during
excavation and screening of material . Chemical constituents of interest for the exposure
monitoring program will include total volatile organics (VOCs), benzene, and total
suspended particulate matter (TSP) . Physical agents that will be monitored include noise
and heat stress.

4.1 Monitoring Equipment

Field screening will be conducted using direct reading instruments which are
designed to detect contaminants/agents on a real-time basis . Direct reading instruments
provide information at the time of sampling . This enables rapid decision making
regarding required levels of respiratory protection, hearing protection, etc . The types of
direct reading instruments to be used during the exposure monitoring program are
described below :

• Organic Vanor Analyze : Detects the presence of VOCs in part per million by
volume (ppmv) concentration . An organic vapor analyzer equipped with a
photoionization detector (PID) calibrated to a known concentration of
isobutylene, will be used .

2 types of PID monitors will be used :
0 Personal - Set to provide readings in ppmv of benzene . Worn by

personnel with the worst case potential for exposure .
0 Portable area - Readings provided in ppmv of isobutylene .

Correction factors will be applied to evaluate benzene and other
VOC's. Can also be used to confirm personal PID readings.

• Colorimetric; Tubes : Detects individual VOCs in ppmv . A known
volume of air is pulled across an indicator tube . The specific contaminant
reacts with the indicator producing a stain whose length or color is
proportional to its concentration .

• Aerosol Meter: Detects the presence and concentration of TSP matter in
milligrams per cubic meter of air (mg/m ') . The meter continuously senses
the population of particles present in the atmosphere with an electromagnetic
radiation source, near the infrared spectrum .

• Sound Level Meter: Measures sound pressure levels in decibels (dB) The A-
weighting scale will be used to survey this project .
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Heat Stress Monitor: Measures several ambient air parameters . These
parameter measurements are used to compute a heat stress index . This index
is used to predict the amount of heat load on the body .

4.1 .1 Action Threshold Levels

Direct reading instruments provide information as to the level of agents in the
work place. Section 2 .3 previously discussed the regulatory exposure levels for the
chemical agents of interest . These exposure levels were used to define action threshold
values. Levels measured by the instruments have been associated with action threshold
values. Action threshold values are for level of agents in the immediate work area that
would warrant PPE. Action threshold values, the type of PPE required, and site
monitoring frequency are presented in Table 4-1 .
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TABLE4-1
ACTION THRESHOLD VALUES

-;~Codstitucuts ~Directftuding -Leveh-~ Action Retest Frequency
me(IGIf] ~ lior),in

Volatile OVA Meter < I ppmv None Minimum of twice
Organics (PID) daily, increased at

discretion of site
safety officer

> I ppmv sustained Check w/ benzene and toluene 15 minutes
for 5 minutes detector tubes .

> 25 ppmv sustained Upgrade to level C with min . 15 minutes
for 5 minutes HF APR with combinatio n

organiclHEPA cartfidges
Perlomn Personal monitoring
for laboratory analysis using
charwal tubes and sampling
pumps for rest of day .

> 250 ppmv Upgrade to modified level C hourly
sustained for 5 with min. FF APR with

minutes combination organic/HEPA
cartridges
Perform personal monitoring
for laboratory analysis wing
charwal tubes and sarnpling
pumps for rest of day .

> 500 ppmv Evacuate site and notify H & S hourly
sustained for 5 Officer

minutes
Volatile Persons] PID < 0 .5 ppmv None Continuous use of
Organics Monitors/ PID.
(benzenc) Detector Tubes

0 .5A ppmv sustained Upgrade to level C with min . Continuous use of
for 5 minutes HF APR with combination PID . Check with

orgamc[HEPA cartridges benzene detector
Perform personal monitoring tubes every 1 5
for laboratory analysis wing minutes .
charcoal tubes and sampling
pumps for rest of day .

5-50 ppmv sustained Upgrade to modified level C Continuous use of
for 5 minutes with min . FF APR with PID- Check with

combination orgamc/HEPA benzene detector
cartridges tubes every 15
Perform pcrsonal monitoring minutes .
for laboratory analysis using
charcoal tubes and sarnpling
pumps for rest of day .

> 50 ppmv Evacuate site and notify H &
Officer

hourly
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~Dhrcet]Icading lbevels -ActionConstituents
~ "_ r _. 1 . 1 -I_.'_'_ I " '"Retest Frequency

~"ii&uniiat;" 11 ~ (R61 time itionito-'
Particulates Aerosol Q.5 mg/m' None Minimum of twice

Meter daily, incrcased at
discretion of site

safety officer

> 2 .5 mg/m Upgrade to modified levei C 15 minutes
sustained for 5 min. with min. FF APR with

combination organic/HEPA
cartridges .
Perform personal monitoring
for laboratory analysis for
PAH's wing OSHA 58
method (Glass; fiber fifters)
for rest of day .

> 25 Mg/M 3 Evacuate site and notify H&S hourly

[Sustained for 5 min . Officer

Noise Sound Level _< 85 dB(A) None once (unless
Meter conditions change)

2: 85 dB(A) Hearing protection must be worn once (unles s
by individuals in the aflected ~rca conditions change)
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5.0 SITE CONTROL

5.1 Work Zones

The primary purpose for site controls is to establish the work zone perimeter, to
reduce migration of contaminants into clear areas, and to prevent access or exposure to
potentially hazardous materials by unauthorized personnel . At the end of each workday,
the site should be secured or guarded to prevent unauthorized entry . Site work zones will
include :

& Clean Zone/Support Zone. This uncontaminated zone will be the area
outside the exclusion and decontamination zone and within the geographic
perimeters of the site . This area is used for staging of materials, parking of
vehicles, office and laboratory facilities, sanitation facilities, and receipt of
deliveries . Personnel entering this zone may include delivery personnel,
visitors, security guards, etc ., who will not necessarily be permitted in the
work zone . All personnel arriving in the support zone will report to the site
office and sign a site entry/exit log. There will be only one controlled
entry/exit point from the clean zone to the decontamination zone .

a Decontamination Zone. The decontamination zone will provide a location
for removal of contaminated personnel protective equipment and final
decontamination of personnel and equipment . All personnel and equipment
should exit via the decon area . A separate decontamination area will be
established for heavy equipment .

5.2 General Field Safety and Standard Operating Procedure s

• The "Buddy System" will be used at all times by 0 field personnel in the
exclusion zone. No one is to perform field work alone . Maintain visual,
voice, or radio communication at all times .

• Whenever possible, avoid contact with contaminated (or potentially
contaminated) surfaces. Walk around (not through) puddles and discolored
surfaces . Do not kneel or set equipment on the ground .

• Eating, drinking and/or smoking is only permitted in designated areas in the
support zone .

• Hands and face must be thoroughly washed upon leaving the decon area .
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• If the work zone changes to the point that respirators are required, beards or
other facial hair that interferes with respirator fit will preclude admission to
the work zone .

• All equipment must be decontaminated or properly discarded upon exit from
the work zone as determined by the project manager .

• All personnel exiting the work zone must go through the decontamination
procedures as described in this H&S Plan.

• PPE as described in the H&S Plan will be required for all field personnel
working on-site .
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6.0 DECONTAMINATION

In general, everything that enters the work zone must either be decontaminated or
properly discarded upon exit from the work zone . All personnel, including any state or
local officials, must enter and exit the work zone through the decon area . Prior to
demobilization, contaminated equipment will be decontaminated and inspected by the site
manager before it is moved into the clean zone . Any material that is generated by
decontamination procedures will be stored in a designated area in the work zone pending
disposal approvals and disposition. Detergent and water will be used as a
decontamination solution .

6.1 Personnel Decontamination

Personnel may become contaminated in a number of ways including :

• contacting vapors, gases, mists, or particulates in the air ;
• walking through puddles of liquids or on contaminated soil ;
• handling contaminated materials ; or
• using contaminated instruments or equipment .

Even with safeguards, contamination may occur . Harmful materials can be
transferred into clear area, exposing unprotected personnel . In removing contaminated
clothing, personnel may contact contaminants on clothing or inhale them . To prevent
such occurrences, decontamination procedures must be developed and established before
anyone enters the site and must continue throughout site operation.

Personnel decontamination procedures will be based on the contaminant
associated with the specific site and the level of protection being worn by site personnel .

6.2 Sampling equipment

Sampling devices when used on-site, require special cleaning procedures which
are delineated in the chart in Section 6.7 .

6-1



6.3 Equipment Decontaminatio n

Heavy equipment will be decontaminated by moving the equipment to the
designated decon area and brushing off the heavy contamination with a broom, etc . If
required, the equipment will be steam cleaned with the decon waters collected for proper
disposition. Following the decontamination and prior to exiting the decontamination
zone, the project manager/site engineer will inspect the equipment, and if properly
decontaminated, make note of the date, time, method, and name of decon personnel in the
field notebook.

6.4 Disposal of Contaminated Materials

All materials and equipment used for decontamina
'
tion must be disposed of

properly. Clothing, tools, buckets, brushes, and all other equipment that is contaminated
must be properly packaged and stored on-site until disposal arrangements are firialized .
Clothing not completely decontaminated on-site should be secured in plastic bags before
being removed from the site .

The proper disposal methods for the site are outlined in the chart in Section 6.7 .

6.4 Emergency Decontamination

Personnel with medical problems or injuries may also require decontamination .
There is the possibility that the decontamination may aggravate or cause more serious
health effects . If prompt lifesaving, first aid, and medical treatment is required,
decontamination procedures will be omitted . In either case, a member of the site
management team will accompany containinated personnel to the medical facility to
advise on matters involving decontamination .

Emergency decontamination procedures for this site are discussed in the chart in
Section 6.7 .

6.6 Sanitizing of Personnel Protective Equipmen t

Respirator, reusable protective clothing, and other personnel articles not only
must be decontaminated before being reused, but also sanitized . The inside of masks and
clothing becomes soiled due to exhalation, body oils, and perspiration. Manufacturer's
instructions should be used to sanitize the respirator masks . If practical, reusable
protective clothing should be machine washed after a thorough decontamination ;
otherwise it must be cleaned by hand .
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6.7 Decontamination Procedure s

LEVEL A : Segregated equipment drop, boot cover and glove wash, boot cover and glove
rinse, tape removal, boot cover removal, outer glove removal, suit/hard hat removal, SCBA
removal, inner glove wash, inner glove removal, inner clothing removal, field wash, re-
dress .
Modifications:

LEVEL B : Segregated equipment drop, boot cover and glove wash, boot cover and glove
rinse, boot cover removal, outer glove removal, suittsafety boot wash,
suit/SCBA/boot/glove rinse, (tank change), safety boot removal, splash suite removal, inner
glove wash, face piece removal, inner glove removal, inner clothing removal, field wash,
rc-dress .
Modifications :

LEVEL C :
• Segregated equipment drop ,
• Boot cover and glove dry brush removal of gross contamination,
• Outer glove removal and placement for re-use ,
• Suitlouter boot dry brush removal wash

•

Outer boot removal and placement for re-use
• Disposable suit removal and disposa l
• Inner glove dry brush
• Face piece removal
• Inner glove removal

Modifications :

x LEVEL D :
• Segregated equipment drop
• Boot and glove wash dry brush
• Boot and glove removal

Modifications :

x HEAVY EQUIPMENT DECONTAMINATION : Brush gross contamination ftorn
equipment then steam clean .

x DECONTAMINATION DISPOSAL PROCEDURES : Grossly contaminated PPE to be
drummed while awaiting disposal . Waters generated during decontamination will be
collected, drummed, and sampled to determine appropriate disposal procedures .

EMERGENCY DE ONTAMINATION EQUIPMENTIPROCEDURES :
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7.0 EMERGENCY RESPONSE/CONTINGENCY PLAN

It is essential that site personnel be prepared in the event of an emergency .
Emergencies can take many forms: illnesses or injuries, chemical exposure, fires,
explosions, spills, leaks, releases of harmful contaminants, or sudden changes in weather .
The following outlines the general procedures for emergencies .

7.1 Personnel Responsibilities During Emergencies

The project manager/site engineer, as the site administrator for the project, has
primary responsibility for responding to and correcting emergency situations. The on-site
project manager/site engineer will :

• Take appropriate measures to protect personnel including withdrawal from the
exclusion zone, total evacuation and securing of the site, or upgrading or
downgrading the level of protective clothing and respiratory protection .

• Take appropriate measures to protect the public and the environment including
isolating and securing the site, preventing run-off to surface waters and ending or
controlling the emergency to the extent possible .

• Ensure that the appropriate Federal, State and Local agencies are informed, and
emergency response plans are coordinated . In the event of a fire or explosion, the
local fire department should be summoned immediately . In the event of an air release
of toxic materials, the local authorities should be informed in order to assess the need
for evacuation. In the event of a spill, sanitary districts and drinking water systems
may need to be alerted .

• Ensure that appropriate decon treatment or testing for exposed or injured personnel is
obtained.

• Determine the cause of the incident and make recommendations to prevent
recurrence .

• Ensure that all required reports have been prepared .

• If an injury has occurred, depending on the type and severity, notify Medical (General
Office) .

• Notify the Health & Safety Officer .
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7.2 Emergency Contactstrelephone Numbers

Greenville, SC

FIRE : 911

POLICE: 911

AMBULANCE: 911 (Inform EMS ifemergcncy involves
contarninated individuals)

Capable of Transporting Contaminated YES : x NO:
Personnel ?

HOSPITAL : St. Francis Health System (864)-255-1000

1 Saint Francis Dr.
Greenville, SC 2960 1

Chemical Trauma Capabilities? YES : x O~

Decontamination Capabilities? YES, x NO:

Directions From Brantlette Ave site . To Sr, Francis Hospital :

Tom left onto Washington St and go about 1 .5 miles .. Turn RIGHT onto S ACADEMY ST and go about 1 .3 miles to St .
Francis Hospital on left .

NOTE : The room to the hospital was verified by: James Gartland
Distance from the site to the hospital is: Approximately 2 .8 miles .

CAROLINAS POISON CONTROL CENTER: (800) 94"946

ELECTRIC COMPANY (Duke Povecr): (704)594-9400

GAS COMPANY: (Piedmont Natural Gas Co .) (800) 752-7504

NATIONAL RESPONSE CENTER : (800) 424-8802

CENTER FOR DISEASE CONTROL: 1-800-311-3435

AT&F (~plosion information) 1-898-283-2662

CHEMTREC~ (800) 424-9300

U .S . EPA REGION NAME : Region IV - Atlanta Region Number. 1-800-241-1754

PROJECT HEALTH & SAFETY OFFICER: Kenny Cable (704)-904-9755

EHIS - SAFETY AND INDUSTRIAL HYGIENE : JeffAlmond (704) 382-4903

MEDICAL (WcnwoDd) Diarme Norvell (864)-234-4030

PROJECT MANAGER : Mph Roberts (704) 373-7888
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The following individuals are current with their certifications in First Aid/CPR :

NAME RST AID DATE CPR DATE

EMERGENCY EQUIPMENT AVAILABLE ON-SITE :

C~OXWMtAON7 .. . . . .
X PUBLIC TELEPHONES
X PRIVATE TELEPHONES

CELLULAR TELEPHONES
X TWO-WAY RADIO (WALKIE-TALKIE)

EMERGENCY ALARMSMORNS

MEDICkL U)WMEPft'L`1'
X FIRST AID KITS

STRETCHER
X EYE WASH STATION

SAFETY SHOWER
BLANKETS
OTHER:

01R*E-FIGHTING EQ1"MENT
X FIRE EXTINGUISHER TYPES : A, B, C, Dry Chemical

OTHER:

PILL/LEAK
ABSORBENT BOOM PADS
DRY ABSORBENT

ADDITIONAL SAFETY EQUIPMENT.

7-3



* Notify the injured person's supervisor.

0 Complete an IIR (Appendix F )

7.3 Medical Emergencies

Any person who becomes ill or injured in the exclusion zone must be
decontaminated to the maximum extent possible . If the injury or illness is minor, ftill
decontamination should be completed and, if possible, first aid administered prior to
transport . If the patient's condition is serious, at least partial decontamination should be
completed (i .e ., complete disrobing of the victim and redressing in clean overalls or
wrapping in a blanket). First aid should be administered while awaiting an ambulance or
paramedics . All injuries and illnesses must be reported to the project manager/site
engineer .

Any person transporting an injured/exposed person to a hospital for treatment
should take directions to the hospital with them, and information on the chemicals
involved.

Any vehicle used to transport contaminated personnel will be cleaned or
decontaminated as necessary .

7.4 Fire or Explosion

In the event of a fire or explosion, the local fire department should be summoned
immediately . Upon their arrival the project manager/site engineer will advise the fire
commander of the location and nature of the fire, and the location and identification of all
hazardous materials on-site .

If it is safe to do so, site personnel may use fire fighting equipment available on-
site or remove or isolate flammable or other hazardous materials which may contribute to
the fire .

7.5 Spill or Leaks

In the event of a spill or leak, site personnel will locate the source of the spillage
and stop the flow, if it can be done safely, and begin containment and recovery of the
spilled material .
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7.6 Evacuation Routes and Resources

Evacuation routes have been established by work area locations for the site .
Evacuation should be conducted immediately, without regard for equipment under
conditions of extreme emergency .

• Evacuation notification will be a continuous blast on an air horn, vehicle horn,
or by verbal communication via radio .

• Once evacuation alarm sounds, all work will stop .

• Keep upwind of smoke, vapors, or spill location .

• Exit through the decontamination corridor if possible .

• If evacuation is not via the decontamination corridor, site personnel should
remove contaminated clothing once they are in a location of safety and leave
the clothing near the exclusion zone or in a safe place .

• The project manager/site engineer will conduct a head count to insure all
personnel have been evacuated safely .

• In the event that a site evacuation is necessary, all personnel are to :

=> Escape the emergency situation;
= :> Decontaminate to the maximum extend practical ; and
=> Meet at site office or some other pre-arranged location .
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8.0 EXCAVATION & TRENCHING

Will this project require any excavations or trenches greater than 4 ft. in depth?

11 NO : S: X

If the excavations or trenches are required and are greater than 4 ft . in depth, will
personnel be required to enter the excavations and/or trenches ?

NO: X YES:

If the answer to both of these questions is NO, proceed to the next section . If the answer
to both of these questions is YES, OSHA's Final Rule for Excavation (29 CFR 1926
Subpart P) must be implemented, and personnel must comply with all excavation
guidelines .

• Remove all surface encumbrances .

• Locate all underground installations prior to opening excavation .

0 Supply means of egress so that no more than 25 feet of lateral travel is required by
personnel in the excavation .

• Supply warning vests for personnel exposed to vehicular traffic .

• Utilize barricades, hand signals, or stop logs for equipment operating next to
excavations and slope grade away from excavation.

• Check for hazardous atmospheres .

• Protect excavation and personnel from water accumulation .

• Check stability of adjacent structures .

• Protect personnel from loose rock or soil .

• Inspect excavations and record information from the inspection in the field log book .
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* Provide for fall protection .

0 Describe in detail any protective system used for personnel protection (slopping and
benching of sides, support systems or shield systems) .

NOTE: SEE THE "TRENCHING GUIDELINES" IN THE DPC SAFETY &
INDUSTRIAL HYGIENE COMPLIANCE MANUAL.
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9.0 LOCKOUT/TAGOUT

Does this project involve the operation of machines and/or equipment in which
the unexpected energization. or start up of the machinery or equipment, or release of
stored energy, could cause injury to personnel?

NO: X I YES:

If the answer is NO, proceed to the next section. If the answer is YES, OSHA
regulations for Lockoutrragout (29 CFR 1910 .147) must be implemented and personnel
must comply with all Lockout/Tagout procedures .

NOTE: SEE THE "LOCKOUT/TAGOUT" PROGRAM IN THE DPC SAFETY &
tNDUSTRL4,L HYGIENE COMPLIANCE MANUAL .
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10.0 FALL PROTECTIO N

Does this project involve the use of any floors, platforms, and/or runways four
feet or more above adjacent flooring or ground level, or the use of ladders, scaffolding, or
power platforms?

FFN 0--.X YES:

If the answer is NO, proceed to the next section . If the answer is YES, OSHA
regulations for Fall Protection (29 CFR 1910.21 through 29 CFR 1910.32) must be
implemented and appropriate fall protection devices must be utilized .

NOTE: SEE THE "WALKING/WORKING SURFACES AND FALL
PROTECTION" PROGRAM IN THE DPC SAFETY &

INDUSTRIAL HYGIENE COMPLIANCE MANUAL .
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11.0 CONFINED SPACE ENTRY

Does this project involve entry into spaces that meet the following criteria :
Is large enough for employees to bodily enter and perform wor k
Has limited or restricted means of entry and exit (eg . Tanks, vaults, pits)
Is not designated for continuous employee occupancy ?

NO: X YES;

If the answer is NO, proceed to the next section. If the answer is YES, OSHA
regulations for Confined Space Entry (29 CFR 1910.146) must be implemented and
appropriate hazard evaluation, space monitoring, entry and documentation procedures
followed .

NOTE: SEE THE "CONFINED SPACE ENTRY" PROGRAM IN THE DPC
SAFETY & INDUSTRIAL HYGIENE COMPLIANCE MANUAL .
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HEALTU & SAFETY PLAN
ANIENDMENT RECORD

Project Name: Bramlette Road Mgp Site Greenville, South Carolina
Project No. :
Project Manager : Mark McGary
Site Manager: Kenney Ramsey
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SITE SAFETY PLAN
ACKNOWLEDGMENTFORM

I have been informed and understand and will abide by all the procedures and protocols
set forth in the Site Health & Safety Plan for the Bramlette Rd ., Greenville, SC MGP site.

SI AFFILIATION 7,' -DA'TERGNATU, E,.,-,~,



APPENDIX C

REAT STRESS



HEAT STRESS AND OTHER PHYSIOLOGICAL FACTORS

Wearing PPE put a hazardous waste worker at considerable risk of developin g
heat stress. This can result in health effects ranging from transient heat, fatigue to serious
illness or death. Heat stress is caused by a number of interacting factors, including
environmental conditions, clothing, workload, and the individual characteristic of the
worker. Because heat stress is probably one of the most common (and potentially
serious) illness at hazardous wastes sites, regular monitoring and other preventative
precautions are vital .

Individuals vary in their susceptibility to heat stress . Factors that may predispose
someone to heat stress include :

Lack of physical fitness
Lack of acclimatization
Age
Dehydration
Obesity
Alcohol and drug use
Infection
Sunburn
Diarrhea
Chronic disease

Reduced work tolerance and the increased risk of excessive heat stress is directly
influenced by the amount and type of PPE wom . PPE adds weight and bulk, severely
reduces the body's access to normal heat exchange mechanisms (evaporation, convection,
and radiation), and increases energy expenditure. Therefore, when selecting PPE, each
item's benefit should be carefully evaluated in relation to its potential for increase the risk
of heat stress . Once PPE is selected, the safe duration of work/rest periods should be
determined based on the following :

Anticipated work rate
Ambient temperature and other environmental factors
Type of protective ensemble
Individual worker characteristics and fitness

Monitoring

Because the incidence of heat stress depends on a variety of actors, all workers,
even those not wearing protective equipment, should be monitored .



0 For workers wearing permeable clothing (e .g., standard cotton or synthetic
work clothes), follow recommendations for monitoring requirements and
suggested work/rest schedules in the current American Conference of
Governmental Industrial Hygienists' (ACGIH) Threshold Limit Values for
Heat Stress (4] . If the actual work clothing differs from the ACGIH
standard ensemble in insulation value and/or wind and vapor permeability,
change the monitoring requirements and work/rest schedules accordingly
[5] .

0 For workers wearing semipermeable or impermeable' 1 encapsulating
ensembles, the ACGIH standard cannot be used . For these situations,
workers should be monitored when temperature in the work area is above
70OF (210C) [2] .

To monitor the worker, measure the following :

Heart rate . Count the radial pulse during a 30 second period as early as
possible in the rest period .

If the heart rate exceeds I 10 beats per minute at the beginning of the rest
period, shorten the next work cycle by one-third and keep the rest period
the same.

If the heart rate still exceeds I 10 beats per minute at the next rest period,
shorten the following work cycle by one-third [5] .

Oral temperature . Use a clinical thermometer (3 minutes under the
tongue) or similar device to measure the oral temperature at the end of the
work period (before drinking) .

If oral temperature exceed 99.60F (37 .7*C) at the beginning of the next
rest period, shorten the following work cycle by one-third [5] .

Do not permit a worker to wear a semipermeable or impermeable garment
when his/her oral temperature exceeds 100.6~17 (3 8 . 1 OC [5] .

Body water loss, if possible . Measure weight on a scale accurate to + 0.25
lb. at the beginning and end of each work day to see if enough fluids are
being taken to prevent dehydration . Weights should be taken while the

Although no protective ensembles is "completely" impermeable, for practical purposes an outfit may be
considered impermeable when calculating heat stress risk .



employee wears similar clothing. The body water loss should not exceed
1 .5 percent total body weight loss in a work day [ 1 2] .

Initially, the frequency of physiological monitoring depends on the air
temperature adjusted for solar radiation and the level of physical work (see Table 1) . The
length of the work cycle will be governed by the frequency of the required physiological
monitoring .

Table I
Suggested Frequency of Physiological Monitoring for Fit & Acclimatized Workers'

Adjusted Temp .' Normal Work Ensemble' Impermeable Ensemble

90*F (32.2*C) or above After each 45 minutes of After each 15 minutes of
work work

87.50 -87 .50F(30.80- After each 60 minutes of After each 30 minutes of

32.2*C) work work

87.50 -87 .50F(28.10- After each 90 minutes of After each 60 minutes of

30.80C) work work

77.50-82.50F(25.30-28. I OC) After each 120 minutes of After each 90 minutes of
work work

72.50-77.50F(22.50-25.30C) After each 150 minutes of After each 120 minutes of
work work

Prevention

Proper training and preventive measures will help avert serious illness and loss of
work productivity. Preventing heat stress is particularly important because once someone
suffers from heat stroke or heat exhaustion, the person may be predisposed to additional
heat injuries . To avoid heat stress, management should take the following steps .

0 Adjust work schedules :

Modify work/rest schedules according to monitoring requirements .
Mandate work slowdowns as needed .

For work levels of 250 Kilocalories/hour.

3 Calculate the adjusted air temperature (ta adj) using this equation : ta adj = ta* = (13 x % sunshine) .
Measure air temp . (ta) with a standard thermometer, with the bulb shielded from radiant heat . Estimate
percent sunshine byjudging what percent time the sun is not covered by clouds that are thick enough to
produceashadow . (100 percent sunshine = no cloud cover and a sharp, distant shadow, 0 percent sunshine

no shadows) .

A normal work ensemble consists of cotton coveralls or other cotton clothing with long sleeves and pants .



Rotate personnel : alternate job functions to minimize overstress or
overexertion at one task .
Add additional personnel to work team .
Perform work during cooler hours of the day if possible or at night if
adequate lighting can be provided.

0 Provide shelter (air-conditioned, if possible) or shaded areas to protect
personnel during rest periods .

0 Maintain workers' body fluids at normal levels . This is necessary to
ensure that the cardiovascular system functions adequately . Daily fluid
intake must approximately equal the amount of water lost in sweat . The
normal thirst mechanism is not sensitive enough to ensure that enough
water will be drank to replace lost water [7] . When heavy seating occurs,
encourage the worker to drink more. The following strategies may be
useful :

Maintain water temperature at 500 to 60OF (100 to 15.60C.
Provide small disposable cups that hold about 4 ounces (0 . 1 liter) .
Have workers drink 16 ounces (0 .5 liters) of fluid (preferably water or dilute

drinks) before beginning work .
Urge workers to drink a cup or two every 15 - 20 minutes, or at each monitoring

break . A total of I to 1 .6 gallons (4 to 6 liters) of fluid per day are
recommended, but more may be necessary to maintain body weight .

Weight workers before and after work to determine if fluid replacement is
adequate .

0 Provide cooling devices to aid natural body heat exchange during
prolonged work or severe heat exposure . Cooling devices include :

Field showers or hose-down areas to reduce body temperature and/or to cool off
protective clothing .

Cooling jackets, vest, or suits .

Train workers to recognize and treat heat stress . As part of training,
identify the signs and symptoms of heat stress .

Other Factors

PPE decreases worker performance as compared to an unequipped individual .
The magnitude of this effect varies considerable, depending on both the individual and
the PPE ensemble used . This section discusses the demonstrated physiological responses
to PPE, the individual human traits that play a factor in these responses, and some of the
precautionary and training measures that need to be taken to avoid PPE-induced injury .



The physiological factors may affect worker ability to function using PPE include :

• Physical condition
• Level of acclimatization
• Age
• Gender
• Weight

Physical Condition : Physical fitness is a major factor influencing a person's ability to
perform work under heat stress . The more fit someone is, the more work they can safety
perform. At a given level of work, a fit person, relative to an unfit person, will have
(1,3,8,9) :

• Less physiological strain
• A lower heart rate
• A lower body temperature, which indicates less retained body heat (a rise in

internal temperature precipitates heat injury )
• A more efficient sweating mechanism
• Slightly lower oxygen consumptio n
• Slightly lower carbon dioxide productio n

Level of Acclimatization : The degree to which a worker's body has physiologically
adjusted or acclimatized to working under hot conditions affects his or her ability to do
work. Acclimatized individuals generally have lower heart rates and body temperatures
than unacclimatized individuals (10), and sweat sooner and more profusely . This enables
them to maintain lower skin and body temperatures at a given level of environmental heat
and work loads than unacclimatized workers (11) . Sweat composition also becomes
more dilute with acclimatization, which reduces salt loss (3) .

Acclimatization can occur after just a few days of exposure to a hot environment
(8,9) . NIOSH recommends a progressive 6-day acclimatization period for the
unacclimatized worker before allowing him/her to do full work on a hot job. Under this
regimen, the first day of work on site is begun using only 50 percent of the anticipated
workload and exposure time, and 10 period may be shortened 2 or 3 days. However,
workers can lose acclimatization in a matter of days, and work regimens should be
adjusted to account for this .

When enclosed in an impermeable suit, fit acclimatized individuals sweat more
profusely than unfit or unacclimatized individuals and may therefore actually face a
greater danger of beat exhaustion due to rapid dehydration. This can be prevented by
consuming adequate quantities of water. See previous section of Prevention for
additional information.



Age: Generally, maximum work capacity declines with increasing age, but this is not
always the case . Active, well-conditioned seniors often have performance capabilities
equal to or greater than young sedentary individuals. However, there is some evident,
indicated by lower sweat rate and higher body core temperatures, that older individuals
are less effective in compensating for a given level of environmental heat and work loads
(12). At moderate thermal loads, however, the physiological responses of "young" and
"old" are similar and performance is not affected (1 2) .

Age should not be the sole criterion for j udging whether or not an individual
should be subjected to moderate heat stress . Fitness level is a more important factor .

Gender : The literature indicates that females tolerate heat stress at least as well as their
male counterparts (13) . Generally, a female's work capacity averages 10 to 30 percent
less than that of a male (3) . The primary reasons for this are the greater oxygen-carrying
capacity and the stronger heart in the male (8) . However, a similar situation exists as
with aging: not all males have greater work capacities than all females .

Weigh : The ability of a body to dissipate heat depends on the ratio of its surface area to
its mass (surface area/weight) . Heat loss (dissipation) is a fimction of surface area and
heat production is dependent on mass . Pierefore, heat balance is described by the ratio of
the two.

Since overweight individuals (those with a low ratio) produce more heat per units
of surface area than thin individuals (those with a high ratio), overweight individuals
should be given special consideration in heat stress situations . However, when wearing
impermeable clothing, the weight of an individual is not a critical factor in determining
the ability to dissipate excess heat.

Signs and Symptoms of Heat Stress

• Heat rash may result from continuous exposure to heat or humid air.

• Heat cramps are caused by heavy sweating with inadequate electrolyte replacement .
Signs and symptoms include :

- muscle spasms
- pain in the hands, feet and abdomen



• Heat exhaustion occurs from increased stress on various body organs including
inadequate blood circulation due to cardiovascular insufficiency or dehydration .
Signs and symptoms include :

- pale, cool, moist skin
- heavy sweating
- dizziness
- nausea
- fainting

• Heat stroke is the most serious form of heat stress . Temperature regulation fails and
the body temperature rises to critical levels . Immediate action must be taken to cool
the body before serious injury and death occur . Competent medical health must be
obtained. Signs and symptoms are :

- red, hot, usually dry skin
- lack of or reduced perspiration
- nausea
- dizziness and confusion
- strong, rapid puls e
- coma

Relcrences

I . Goldman, R. F . 1970. Tactical Implicittions of the Physiological Stress Imposed by Chemical Protective Clothing System .
Amy Science Conference, Natick, MA .

2 . U.S . EPA, 1994 . Standard Operating Safety Guides . Officc of Emergency and Remedial Response, Hazardous Response
Support Division, Edison, NJ . November, 1984 .

3 . McArdle, W .D .; Katch, F .I .; and Katch, V.L ., 1981 . Exercise Physiology : Energy, Nutrition, and Human Performance. Lea
and Febiger, Philadelphia, PA .

4- American Conference of Governmental Industrial Hygienists, 1985 . Threshold Limit Values for Chemical Substances and
Physical Agents in the Workplace Environment and Biological Exposure Indices with Intended Changes for 1985-86 .
Cincinnati, OH .

S . NIOSH. 198 1 . Chemical Control Corporation, Elizabeth, NJ. Hazard Evaluation Report. TA-80-77-853 .
6 . Henschel, A. 1985 . Memorandum to Sheldon Rabinovitz from Austin Henschel, NIOSH, Cincinnati, OH June 20,1985 .
7 . Goldman, R-F. 1983 . Heat Sums in Industrial Protective Encapsultating Garments . Contract deliverable to U.S- Department

of Health and Human Servim, Order No. 83-21 1
8 . Dukes-Dubos. F.N., and a Henschel, eds. 1980 . Prooneing sof a NIOSH Workshop on Recommeended Heat Stress Standards .

U . S. Department of Health and Human Services, Cincinnati, OH p . 15 3
9 . Ramey, J-D. 1976 . NIOSH, Standards Advisory Committee on Heat Stress - Recommended Standard for Work in Hot

Environments . Appendix C in Standards for occupational Exposure to Hot Environments, proceedings of symposiu,
Cincinnati, OH

10. Astrand, L; Axelson, 0. ; Erikson, U. ; and L . Olander. 1975. Heat stress in occupational work . Ambio 4 :374 2
11 . Eocjma, L.W . ; Park, C.R. ; Nelson, N . ;Horwarth, S .M.; and Palmes, E.D . 1950. Thermal regulation during acclimatization in a

hot, dry (dcwri type) environment . Am . J . Physiol . 163 :50-56.
12. Lind, A .R. ; Humphreys, P .W. ; Collins, K .L . ; Foster, K . ; and Sweetland, K .F. 1970 . Influence of age and daily duration of

exposure on responses of men to work in heat . J . Appl . Physiol- 28 :50-56.
13 . Shapiro, Y .; Pandolf, K .B .; Avellini, B .A .; Pimental, N .A . ; and R. F. Goldman . 1981 . Heat balm" and heat transfer in men

and women exercising in hot-dry and hot-wet condition . Ergonomics 24 :375-386 .



APPENDIX D

MSDS's



rage I Ot ~,o

GENERAL PRODUCT INFORMATION - SECTION 1 MSDS:022265

Trade Product Name : ACETONITRILE
Manufacturer Name : Fisher Scientific
Manufacturer's Address : I Reagent Lane
city : Fairlawn
State : NJ
ZIP : 07410
Emergency Phone Number : 201-796-7100 ; 800-424-9300 (Chemtrec)
Other calls : 201-796-710 0
Date MSDS was prepared : 04/03/1996 (Revision Date)
MSDS prepared by : NOT FOUND ON MSDS

Additional information :

Catalog Numbers :
A21 1, A21 20, A21 4, A21 SS115, A21-1, A21-20, A21-4, A21-500, A21SK-
4, A21SS 200, A21SS 30, A21SS 50, A24-4, A996 1, A996 4, A996-1,
A996-4, A998 1, A998 4, A998-1, A998-4, A9984LOT002, A998S S115 ,
A998S S30, A998S S50, A998SK 1, A998SK-4, A998SK-1, A998SK-4, A998SS
200, A998SS-11, A998SS-115, A998SS-20, A998SS-200, A998iS-30, A998SS
-50, A999 4, A999-4, BP1165 50, BP1165-50, BP1170 4, BP1170 4002,
BP1170 4004, BP1170 4005, BP1170 4006, BP1170 4007, BP1170 4008,
BP1170 4009, BP1170 4010, BP1170-4, BP1170SS 115, BP1170SS 200,
BP1170SS 30, BP1170SS 50, BP1170SS-11, BP1170SS-20, BP1170SS-30,
BP1170SS-50, 01034 500, 01034-500, S70092ACS, S70092HPLC

Synonyms :

Cyanomethane, ethanenitrile, ethyl nitrile, methanecarbonitrile,
methyl cyanide .

INGREDIENTS INFORMATION - Section 2

EXPOSURE LIMITS * *

INGREDIENT NAME PEL TLV OTHER

ACETONITRILE 40 ppm TWA; 40 ppm TWA; 20 ppm TWA ;
70 mg/m3 TWA; 67 mg/m3 ; 34 mg/m3 TWA

60 ppm STEL
101 mg/m3 STEL

PERCENTAGES
HIGH LOW

ACETONITRILE > 99 .0 0

CAS NUMBERS
CAS NUMBER

ACETONITRILE 75-05-8 NOT VERIFIED

Additional information :

EINECS# : Unlisted

HAZARDS IDENTIFICATION - Section 3

*** EMERGENCY OVERVIEW ***
Appearance : Clear, colorless . Flash Point : 42 F
WARNINGO FLAMMABLE LIQUID . MAY CAUSE CENTRAL NERVOUS SYSTEM
DEPRESSION . MAY CAUSE FETAL EFFECTS BASED UPON ANIMAL STUDIES . MAY
CAUSE REPRODUCTIVE EFFECTS BASED UPON ANI14AL STUDIES . MAY CAUSE EYE AND

hupl/edmind . . ./22265 .txt?library=MSDS&itemid=990204540&version=l&filcname=22265 .tx 12/1/99
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SKIN IRRITATION . MAY CAUSE RESPIRATORY AND DIGESTIVE TRACT IRRITATION .
MAY CAUSE CARDIAC DISTURBANCES . MAY CAUSE LIVER AND KIDNEY DAMAGE . MAY
CAUSE PULMONARY EDEMA .
Target Organs : Kidneys, heart, central nervous system, liver, red blood
cells .

Routes of Entry : This section not found on MSDS . Refer to sections
below .

Signs of Acute
Overexposure : EYE :

May cause moderate eye irritation . Vapors may
cause eye irritation .

SKIN :
may cause skin irritation . May be absorbed
through the skin in harmful amounts .

INGESTION :
May cause central nervous system depression,
kidney damage, and liver damage . May cause
gastrointestinal irritation with nausea,
vomiting and diarrhea . May cause r6uscle tremor
and impaired motor function . May cause cardiac
disturbances .

INHALATION :
Effects may be delayed . May cause respiratory
tract irritation . May cause effects similar to
those described for ingestion . May cause
pulmonary edema and severe respiratory
disturbances .

Signs of Chroni c
Overexposure Chronic inhalation and ingestion may cause effects

similar to those of acute inhalation and
ingestion . Animal studies indicate that fetal
effects/abnormalities and reproductive effects may
occur when material toxicity is seen . Liver
damage may occur .

Medical Conditions
Aggravated by
Exposure NOT FOUND ON MSDS

Is chemical listed as a carcinogen or potential carcinogen by:

National Toxicology Program IARC Monographs OSHA
NOT LISTED NOT LISTED NOT LISTED

Carcinogenicity :

FIRST AID - Section 4

Emergency phone number : 201-796-710 0

Note to Physicians Exposure should be treated as cyanide
poisoning . Effects may be delayed- May be
partially metabolized to cyanide in the body .
Have a Cyanide Antidote Kit available ;
however, the determination for its usage

hupl/edmind . . . /22265 . txt?l i brary=MS DS&itemid=990204 540&vcrs ion= I& filename=22265 .tx 12/1/99
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should be made by qualified personnel .

Inhalation Get medical aid immediately . Remove from
exposure to fresh air immediately. If not
breathing, give artificial respiration . if
breathing is difficult, give oxygen .

Eye Contact Flush eyes with plenty of water for at least
15 minutes, occasionally lifting the upper and
lower lids . Get medical aid immediately .

Skin Contact Get medical aid immediately . Flush skin with
plenty of soap and water for at least 15
minutes while removing contaminated clothing
and shoes .

Ingestion If victim is conscious and alert, give 2-4
cupfuls of milk or water . Get medical aid
immediately .

Additional Information :

FIRE AND EXPLOSION HAZARD - Section 5

Flash Point : 42F (5 .56C )
Flash Point Method : NOT FOUND ON MSDS
Upper Explosive Limit 16 . 0
Lower Explosive Limit 3 .0
Autoignition Temperature 975F (523 .89C )
Extinguisher Media Use foam, dry chemical, or carbon

Special Fire Fighting dioxide

. Water may spread fire .

Procedures Containers can build up pressure i f
exposed to heat and/or fire . As in any
fire, wear a self-contained breathing
apparatus in pressure-demand, MSHA/NIOSH
(approved or equivalent), and full
protective gear .

Unusual Fire and Explosio n
Hazards Vapors can travel to a source of ignition

and flash back .
Combustion generates toxic fumes .
Use water spray to keep fire-exposed
containers cool .

Additional Information

NFPA Hazard Ratings
Health
Fire
Reactivity
Special Hazards

* * * ACCIDENTAL RELEASE MEASURES Section 6

Steps to be taken in case material is released or spilled :
Scoop up with a non-sparking tool, then place into a suitable container
for disposal . Remove all sources of ignition . Absorb spill using an
absorbent, non-combustible material such as earth, sand, or vermiculite .

* * * HANDLING & STORAGE - Section 7 * - *

http://cdmind . . . /22265.txt?1ibrary=MS DS&itemid--990204 540&vers ion= I &fl lename=22265 .tx 12/1/99
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Precautions to be taken i n
handling and storage STORAGE :

Keep away from sources of ignition .
Do not store in direct sunlight .
Store in a cool, dry, well-ventilated
area away from incompatible
substances .

Other Precautions HANDLING :
Wash thoroughly after handling .
Remove contaminated clothing and wash

before reuse . Use with adequate
ventilation . Use spark-proof tools
and explosion proof equipment .

Empty containers retain product
residue, (liquid and/or vapor), and
can be dangerous .

Do not pressurize, cut, weld, braze,
solder, drill, grind, or expose such
containers to heat, sparks or open
flames .

Do not get on skin or in eyes .
Do not ingest or inhale .

CONTROL MEASURES Section 8 * * *

*** Personal Protective Equipment (PPE)

Respiratory Protectio n

Protective Gloves : Wear appropriate protective gloves to
prevent skin exposure .

Eye Protection : Wear appropriate protective eyeglasses or
chemical safety goggles as described by
OSHA's eye and face protection regulations
in 29 CFR 1910 .133 .

Other protective
clothing or equipment : Wear appropriate protective clothing to

prevent skin exposure .

Work Practices : See 'HANDLING & STORAGE' Section .

Personal Hygieni c
Procedures : Wash thoroughly after handling .

*** Engineering / Ventilation Requirements ** *

Local Exhaust Use adequate general or local exhaust
ventilation to keep airborne concentrations
below the permissible exposure limits .

Mechanical (General )

Special Requirements

Other Requirements

Additional Information :

http:fledmind . . ./22265.txt?iibrary=MSDS&itemid=990204540&version=l&filename=22265 .tx 12/1/99
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PHYSICAL/CHE]MICAL CHARACTERISTICS - Section 9

Boiling Point; 18OF
Melting Point -49F
Specific Gravity(H20 = 1) 0.783
Vapor Pressure 73 mmhg
Percent Volatile NOT FOUND ON MSDS
Vapor Density (Air=l) 1 .42
Evaporation Rate 5 .79

Compared To Butyl Acetate
Water Solubility Soluble in water .
Appearance Clear, colorless liquid ; sweet, aromatic

odor .

WT/Gal (LB)
% Solid by WT

PH Not available
viscosity Not available
Decomposition Temp . Not available
Molecular Formula CH3CN
Molecular Weight 41 .0277

Additional Information :

REACTIVITY DATA Section 10

Water reactivity? : NOT FOUND ON MSDS

Is this chemical stable under
normal conditions of handling and
storage? : Stable under normal temperatures

and pressures .

Conditions to Avoid : Incompatible materials, ignition
sources .

Incompatibility
(materials to avoid) : Strong oxidizers, chlorosulfonic

acid, erbium Perchlorate, fuming
sulfuric acid, and sulfuric acid .

Hazardous Decomposition or
Byproducts : Hydrogen cyanide, nitrogen oxides,

carbon monoxide, carbon dioxide .

Is Hazardous Polymerization
Possible? : Has not been reported .

Conditions to avoid regarding
polymerization : NOT FOUND ON MSDS

Additional Information :

* * * TOXICOLOGICAL INFORMATION - Section 11

H M I S Classification
Health
Fire
Reactivity
Special hazard

Immediate (acute) effects : LD50/LC50 :
CASO 75-05-8
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Ihl (mouse) LC50 : 2695 ppm/lH
Ihl (rabbit) LC50 : 2828 ppm/4H
Ihl (rat) LC50 : 7551 ppm/8H
Orl (mouse) LD50 : 269 mg/kg
Orl (rabbit) LD50 : 50 mg/kg
Orl (rat) LD50 : 2730 mg/kg
Skn (rabbit) LD50 : 1250 mg/kg

Delayed (subchronic
chronic) effect s

Other data RTECS#
CAS# 75-05-8 : AL7700000

Epidemiology : No information available
Teratogenicity :

Embryo or Fetus :
Stunted fetus, Ihl-Hamster TCLo

8000 ppm/IH
Specific Developmental Abnormalities :
Musculoskeletal, Orl-Hamster TCLo

300 mg/kg

Reproductive Effects :
Fertility : Post-implantation mortality,

orl-hamster TDLO = 400 mg/kg and
Ihl-hamster TCLO = 5000 ppm/lH

Neurotoxicity :
No information available .

Mutagenicity :
Sex Chromosome Loss/Non-dysjunction :

S . cerevisiae 47600 ppm .

Other Studies : None .

Exposure guidelines

Target organ data Kidneys, heart, central nervous system,
liver, red blood cells .

ECOLOGICAL INFORMATION - Section 12

Degradability (BOD & COD) Ecotoxicity :
Pathead minnow (hard water) Tlm

1150 ppm/24H .

Octanol/ Water Partition
Coefficien t

Soil Mobility

Reference to data in othe r
sections Environmental Fate :

No information reported .

Physical/Chemical ;
No information available .

Other : None

~DISPOSAL CONSIDERATIONS - Section 13 . . .
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Waste Disposal Methods Dispose of in a manner consistent with
federal, state, and local regulations .

RCRA RCRA D-SERIES Max. Concentration of
Contaminants : NOT LISTED

RCRA D-SERIES Chronic Toxicity Reference
Levels : NOT LISTED

RCRA F-SERIES : NOT LISTED
RCRA P-Series : NOT LISTED
RCRA U-Series :
Waste number U003 (Ignitable waste ;
Toxic waste )

This material is banned from land disposal
according to RCRA .

Additional Information :

TRANSPORT INFORMATION - Section 14

DOT, IMO, ICAO, Transport Canada
Hazard class : DOT/IMO/IATA/RID/ADR :

No information available .

CANADIAN TDG-. 3 (6 .1)

Proper shipping name : Canadian TDG : ACETONITRILE

U N number : Canadian TDG : UN164 8

Label

Packing group

Placard

NFPA
Health
Fire
Reactivity
Special

REGULATORY INFORMATION - Section 15

U . S . Federal Regulations

OSHA : None of the chemicals in this product are
considered highly hazardous by OSHA .

TSCA : CAS# 75-05-8 is listed on this inventory .

Health & Safety Reporting List :
CAS# 75-OS-8 Effective Date : 10/4/1982

Chemical Test Rules :
None of the chemicals in this product
are under a Chemical Test Rule .

Section 12b :
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None of the chemicals are listed unde r
TSCA Section 12b .

TSCA Significant New Use Rule :
None of the chemicals in this material
have a SNUR under TSCA .

CERCLA Hazardous
Substance (40 CFR 302) Section 302 RQ :

None of the chemicals in this material
have an RQ .

Section 302 TPQ :
None of the chemicals in this product
have a TPQ .

SARA Codes :
CA,S# 75-05-8 : Acute, Chronic, Flammable

SARA Title III

Section 313 Supplier
Notification This chemical is not at a high-enough

concentration to be reportable under this
section .
No chemicals are reportable under this
section .

Clean Air Act CAS# 75-05-8 is listed as a hazardous air
pollutant (HAP) .

This material does not contain any Class I
or Class 2 Ozone depletors .

Clean Water Act None of the chemicals in this product are
listed as Hazardous Substances under the
CWA .

None of the chemicals in this product are
listed as Priority Pollutants or as Toxic
Pollutants under the CWA .

SARA Hazard Categories

Chemical Substance CAS no . Concentration % Regulations

State Regulations :
Acetonitrile can be found on the following state right-to-know
Lists :

California, New Jersey, Florida, Pennsylvania,'Minnesota,
Massachusetts

California No Significant Risk Level :
None of the chemicals in this product are listed .

INTERNATIONAL :
Canada

CAS* 75-05-8 is listed on Canada's DSLINDSL List ,
CAS# 7~-05-8 is listed on Canada's Ingredient Disclosure List .

European Labeling in Accordance with EC Directives :
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Hazard Symbols : Not available

ADDITIONAL INFORMATION - Section 16

Disclaimer The information above is believed to be
accurate and represents the best
information currently available to us .
However, we make no warranty of
merchantability or any other warranty,
express or implied, with respect to such
information, and we assume no liability
resulting from its use . Users should
make their own investigations to
determine the suitability of the
information for their particular
purposes . In no way shall Fisher be
liable for any claims, losses, or damages
of any third party or for lost profits or
any special, indirect, incidental,
consequentila or exemplary damages,
howsoever arising, even if Fisher has
been advised of the possibifity of such
damages .

Abbreviations/terms
Preparation and Revision
information Revision Date : 04/03/1996

Creation Date : 1/04/199 5
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GENERAL PRODUCT INFORMATION - SECTION I MSDS:02013 2

TRADE PRODUCT NAME :ARSENIC (V) OXIDE P/C 14668
MANUFACTURER'S NAME :JOHNSON MATTHEY/ALFA AESAR
MANUFACTURER'S ADDRESS :30 BOND STREET
CITY :WARD HILL
STATE :MA
ZIP :01835-0747
EMERGENCY PHONE NUMBER :508-521-6300
OTHER CALLS :CHEMTREC 800-424-9300
DATE MSDS WAS PREPARED :07/06/1994 (REVISION DATE)
MSDS PREPARED BY :NOT FOUND ON MSDS

ADDITIONAL INFORMATION

PRODUCT CODE : 14668
SYNONYMS : ARSENIC ACID, ARSENIC ANHYDRIDE, ARSENIC PENTOXIDE, DIARSENIC

PENTOXIDE, ARSENIC OXIDE .
CHEMICAL FAMILY : INORGANIC ARSENIC COMPOUND
MOLECULAR FORMULA : As205

INGREDIENTS INFORMATION - SECTION 2

EXPOSURE LIMITS

INGREDIENT NAME PEL TLV

ARSENIC (V) OXIDE 0 .01 mg AS/m3 0 .01 mg As/m3

PERCENTAGES **
HIGH LOW %

ARSENIC (V) OXIDE

CAS NUMBERS ** 100

%

CAS ON MSDS CIMS VERIFIED CAS

ARSENIC (V) OXIDE 1303-28-2 NOT VERIFIED

* * * HAZARDS IDENTIFICATION - SECTION 3 * * *

Routes of Entry :MOST LIKELY ROUTE- INGESTION .

Signs of Acute
Overexposure INGESTION : HIGHLY TOXIC . MAY CAUSE BURNING IN

ESPRAGUS, VOMITING AND BLOODY DIARRHEA . SYMPTOMS
OF COLD AND CLAMMY SKIN, LOW BLOOD PRESSURE,
WEAKNESS, HEADACHE, CRAMPS, CONVULSIONS AND COMA
MAY FOLLOW . DEATH MAY OCCUR FROM CIRCULATORY
FAILURE .

SKIN CONTACT : MAY CAUSE IRRITATION, WITH REDNESS
AND PAIN .

EYE CONTACT : MAY CAUSE IRRITATION AND CONJUNCTIVA
DAMAGE .

INHALATION : MAY CAUSE INFLAMMATION OF MUCOUS MEM-
BRANES WITH COUGH AND FOAMY SPUTUM, RESTLESSNESS,
DYSPNEA. CYANOSIS AND RALES . SYMPTOMS LIKE THOSE
FROM INGESTION EXPOSURE MAY FOLLOW . MAY CAUSE
PULMONARY EDEMA .

Signs of Chroni c
Overexposure :INGESTION : HAIR AND WEIGHT LOSS, CENTRAL NERVOUS

SYSTEM DAMAGE, HEPATITIS AND CARDIOVASCULAR ,
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KIDNEY AND LIVER DAMAGE .
SKIN CONTACT: REPEATED OR PROLONGED CONTACT MAY

CAUSE BRONZING, EDEMA, DERMATITIS, LESIONS AND
SKIN CANCER .

EYE CONTACT : NONE KNOWN .
INHALATION: LUNG CANCER, DAMAGE TO NASAL SEPTUM
AND SAME EFFECTS AS CHRONIC INGESTION .

"OTHER : INORGANIC ARSENIC COMPOUNDS ARE CONSIDERED
CARCINOGENIC BY OSHA, NTP, IARC .

Medical Conditions
Aggravated by
Exposure :NONE KNOWN .

Other Health Hazards : NONE KNOWN .

Is chemical listed as a carcinogen or potential carcinogen by :

National Toxicology Program IARC Monographs OSHA
--------------------------- --------------- ----

< ------ **SEE STATEMENT ABOVE UNDER OCHRONIC OVEREXPOSURE - ------>
ALSO SEE WARNINGS APPEARING IN SECT . VII, -PRECAUTIONS
FOR SAFE HANDLING & USE : OTHER PRECAUTIONS" .

FIRST AID - SECTION 4 * * *

Emergency phone number : 508-521-6300

Inhalation :NO SPECIFIC INFORMATION AVAILABLE ; ONE SHOULD
OBTAIN MEDICAL ATTENTION .

Eye Contact :IMMEDIATELY FLUSH EYES, INCLUDING UNDER EYELIDS,
WITH LARGE AMOUNTS OF WATER FOR AT LEAST 15
MINUTES . CALL A PHYSICIAN .

Skin Contact :REMOVE CONTAMINATED CLOTHING, FLOOD SKIN WITH
LARGE AMOUNTS OF WATER . IF IRRITATION PERSISTS
SEEK MEDICAL ATTENTION .

Ingestion :IF SWALLOWED INDUCE VOMITING IMMEDIATELY BY
GIVING TWO GLASSES OF WATER AND STICKING FINGERS
DOWN THROAT . NEVER GIVE ANYTHING BY MOUTH TO AN
UNCONSCIOUS PERSON . CALL A PHYSICIAN IMMEDIATELY

Additional Information :

OSHA (PEL) : 0 .01 mg/m3 as As
ACGIH (TLV) : 0 .01 mg/m3 as As

ANIMAL TOXICITY :
----------------

LD50 : ORAL-RAT : 8 mg/kg;
ORAL-MOUSE : 55 mg/kg

LC50 : NO DATA .
OTHER : NO DATA .

FIRE AND EXPLOSION HAZARD - SECTION 5

Flash Point :NOT APPLICABLE
Flash Point Method :NOT FOUND ON MSDS
Upper Explosive Limit :NOT APPLICABLE
Lower Explosive Limit :NOT APPLICABLE
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Autoignition Temperature :NO DATA
Extinguisher Media :USE WATER, CARBON DIOXIDE, DRY CHEMICAL

EXTINGUISHING AGENTS, OR DRY GROUND

Special Fire Fighting DOLOMITE

.

Procedures :NO SPECIAL FIREFIGHTING PROCEDURES NEEDED,
USE NORMAL PROCEDURES WHICH INCLUDE WEARING
NIOSH/MSHA APPROVED SELF-CONTAINED
BREATHING APPARATUS, FLAME AND CHEMICAL
RESISTANT CLOTHING ; HATS, BOOTS AND GLOVES .
IF WITHOUT RISK, REMOVE MATERIAL FROM FIRE
AREA . COOL CONTAINER WITH WATER FROM MAXI-
MUM DISTANCE .

Unusual Fire and Explosion
Hazards :NOT FOUND ON MSDS

* * * ACCIDENTAL RELEASE MEASURES - SECTION 6
Steps to be taken in case material is released or spilled :
WEARING FULL PROTECTIVE EQUIPMENT, COVER SPILL WITH DRY SAND OR VERMICU-
LITE . MIX WELL AND CAREFULLY TRANSFER TO A CONTAINER .

HANDLING & STORAGE - SECTION 7

Precautions to be taken in handling and storage :
KEEP CONTAINER TIGHTLY CLOSED . STORE IN A COOL, DRY, WELL-VENTILATED
AREA . WASH THOROUGHLY AFTER USE .

Other Precautions :
LAB COAT AND APRON, FLAME AND CHEMICAL RESISTANT COVERALLS, EYEWASH
CAPABLE OF SUSTAINED FLUSHING, SAFETY DRENCH SHOWER AND HYGIENIC FACILI-
TIES FOR WASHING .

DANGER- POISON, CAUSES SKIN AND LUNG CANCER.
------ REFER TO 29 CFR 1910 .1018 FOR REGULATIONS CONCERNING INORGANIC

ARSENIC COMPOUNDS .

WARNING : THIS PRODUCT CONTAINS A CHEMICAL KNOWN TO THE STATE OF CALI-
------- FORNIA TO CAUSE CANCER .

THIS PRODUCT CONTAINS AN ARSENIC COMPOUND WHICH IS SUBJECT TO THE
REPORTING REQUIREMENTS OF SECTION 313 OF THE EMERGENCY PLANNING
AND COMMUNITY RIGHT-TO-KNOW ACT OF 1986 AND 40CFR 372 .

CONTROL MEASURES - SECTION 8 * * *

*** Personal Protective Equipmen t

Respiratory Protection :HIGH EFFICIENCY PARTICLE RESPIRATOR- SEE
SECTION VII, -PRECAUTIONS- .

Protective Gloves :RUBBER .

Eye/Face Protection ANSI APPROVED SAFETY GOGGLES AND/OR FACE
SHIELD .

Other protective
clothing or equipment :LAB COAT AND APRON, FLAME AND CHEMICAL RESIS-

TANT COVERALLS, EYEWASH CAPABLE OF SUSTAINED
FLUSHING, SAFETY DRENCH SHOWER AND HYGIENIC
FACILITIES FOR WASHING .

Work/Hygienic Practices :WASH THOROUGHLY AFTER USE .
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Ventilation Requirement s

Local Exhaust :LABORATORY FUME HOOD . SEE SECTION VII,
OPRECAUTIONS" .

Mechanical (General) :SEE 'LOCAL EXHAUST" ABOVE .

Special Requirements :NOT FOUND ON MSDS

Other Requirements :NOT FOUND ON MSDS

* * * PHYSICAL/CHEMICAL CHARACTERISTICS - SECTION 9

Boiling Point :DECOMPOSES
Freezing/Melting Point :DECOMPOSES § 800C
Specific Gravity (H20 = 1) :4 .3 2
Vapor Pressure :ESSENTIALLY 0
Percent Volatiles : 0
Vapor Density (Air=l) :NOT APPLICABLE
Evaporation Rate : 0

Compared To -.BUTYL ACETATE = I
Water Solubility :SOLUBLE
Appearance :WHITE POWDER, ODORLESS .

Additional Information :

OTHER : NO DATA
* * * REACTIVITY DATA - SECTION 1 0

Water reactivity :SEE *INCOMPATIBILITY' .

Is this chemical stable under norma l
conditions of handling and storage? -STABLE .

Conditions to Avoid :INCOMPATIBLES, THERMAL DECOMPOSI-
TION .

Incompatibility (materials to avoid) :Rb2Cl2, ACIDS, Zn, Al AND WATER
SOLUTIONS OF ACTIVE METALS .

Hazardous Decomposition or Byproducts : PRODUCES HIGHLY TOXIC ARSENIC
CONTAINING FUMES UPON DECOMPOSI-
TION .

Is Hazardous Polymerization Possible? : WILL NOT OCCUR .

Conditions to avoid regarding
polymerization :NOT FOUND ON MSDS

* * * DISPOSAL CONSIDERATIONS - SECTION 13
Waste Disposal Methods :
CONSULT STATE, LOCAL OR FEDERAL EPA REGULATIONS FOR PROPER DISPOSAL .

Additional Information :

RCRA CODE : P012
TSCA REGISTERED : YES

TRANSPORTATION INFORMATION--U .S . D .O .T . :
PER 49CFR 172 .101 (HM181 )

NAME AND DESCRIPTION : ARSENIC PENTOXIDE
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HAZARD CLASS . 6 . 1
PACKING GROUP : II
IDENTIFICATION NUMBER : UN1559
LABELS REQUIRED : POISON, DOT-E8249
ERG# : 53

* * * ADDITIONAL INFORMATION - SECTION 1 6

THIS MSDS PREPARED BY :NOT FOUND ON MSDS
DATE OF PREPARATION FOR THIS MSDS :7/6/94 (REVISION DATE )

EMPLOYERS SHOULD USE THIS INFORMATION ONLY AS A SUPPLEMENT TO OTHER
INFORMATION GATHERED BY THEM, AND SHOULD MAKE INDEPENDENT JUDGEMENT
OF SUITABILITY OF THIS INFORMATION TO ENSURE PROPER USE AND PROTECT
THE HEALTH AND SAFETY OF EMPLOYEES . THIS INFORMATION IS FURNISHED
WITHOUT WARRANTY, AND ANY USE OF THE PRODUCT NOT IN CONFORMANCE WITH
THIS MATERIAL SAFETY DATA SHEET, OR IN COMBINATION WITH ANY OTHER
PRODUCT OR PROCESS, IS THE RESPONSIBILITY OF THE USER .

http://edmind . . . /20132.txt?library=MSDS&itemid=990203067&version=l&filename=20132 .tx 12/1/99



Fisher Scienti& -Catalogs Page I of 7

10313

06don4iIffic Catalogs
g4e.pit" 1 ='er-caw Ufi~bar* acres organics "f heaiGGre

fri. er safetv I fisher 1ife science I bioreaq catalog
Inventory clearance center

Rsher Chemical CatalogSher

OUL1111111 ( rapid tw-dtr (shoppim cart Itot lis ~iom teapiatits woer statw
--- ---- I

§Eh~lll
I Search: Power Search

All Catalogs I ACROS Organics I Benmidehyde stilfonic acid - Benzeneboronic acid I
Betimne, R .& I MSDS

Matedal Safety Data Sheet
Benzene, p .a.

ACC# 95487
IF7776616-n I - Chemical Product and Company

Identification
Brie, p .a .

Catalog Numbers : AC205330000, AC295330010, AC295330025, AC295330250
Synonyms: Benzol, coal naphtha, cyclohexatriene, phenyl hydride, pyrobenzol .
Company Identification:

Acros Organics N.V.
One Reagent Lane
Fairlawn, NJ 0741 0

For information in North America, call : 800-ACROS-01
For information In Europe, call : 0032(0) 1457521 1
For emergencies in the US, call CHEMTREC: 800-424-9300
For emergencies outside the US, call : 0032(0) 14575299

Composition, Information on Ingredients

Chemical Name Percent !EINECSIEUNGSI
'M 1uu ZUU-753-1;ii 2: jBenzene

Risk Phrases: 11 45 4==4/25r1azaroby"iDols : 1 t-

ion 3 - Hazards Identification

EMERGENCY OVERVIEW

Appearance'. colourless. Flash Point 12 deg F. Dangerl Extremely
flammableliquid. May be harmful if swallawed . May cause centralnervous
~ystem depression. Aspiration hazard . May cause centralnervous system effects.
may cause respiratory and digestive tractirritation . Causes eye and skin irritation .
May cause reproductiveand fetal effects. Cancer hazard . May cause cancer i n
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humans . Maycause blood abnormaredes .
Target Organs: Blood, central nervous system,bone marrow, Immune system .

Potential Health Effects

E es irritation, characterized by a burning sensation, redness, tearing,
inCe®rWbun

.
and possible comeall Injury .

Skin: Causes skin Irritation. Chronic exposure has been associated with an
Increased incidence of leukemia and multiple myelomas . Immunodepressive
effects have been reported . Animal studies have reported fetotoxicity (growth
retardation) and teratogenicfty (exencephaly . angulated ribs, dilated brain
ventricles).
Ingestion: Aspiration hazard . May cause central nervous system depression,
characterized by excitement, followed by headache, dizziness, drowsiness, and
nausea. Advanced stages may cause collapse, unconsciousness . coma and
f ssible death due to respiratory failure . May cause effects similar to those for
n*t atation exposure. Aspiration of material into the lungs may cause chemical
pneurrionitis, which may be fttal . May be harmful If swallowed.
Inhalation: Dust is irritating to the respiratory tract. May cause respiratory tract
initation- May cause adverse central nervous system effects Including headache,
convulsions, and possible death . May cause drowsiness, unconsciousness, and
central nervous system depression. Central nervous system effects may Include
confusion, ataxia, vertigo, finnitus, weakness, disorientation, lethargy ,
drowsiness, and finally coma . Exposure may lead to Irreversible bone marrow
irilu

;Lic: Possible cancer hazard based on tests with laborato tCh y animals .
Prolonged or repeated exposure may cause adverse reproductive effects. May
cause one marrow abnormallies with damage to blood forming tissues. Chronic
exposure has been associated with an increased incidence of leukemia and
multiple myelomas . Immunodepressive effects have been reported. Animal
studies have reported fetotoxicl (growth retardation) and teratogenicity
(exencephaly, angulated ribs, di ated brain ventricles) .

)ection 4 - First Aid Measures

Eyes: Flush eyes with plenty of water for at least 15 minutes, occasionally lifting
the upper and lower lids. Get medical aid immediately .
Skin : Get medical aid . Immediately flush skin withiglenty of soap and water for at
least 15 minutes while removing contaminated clo Ing and shoes.
Ingestion: Do NOT induce vomiting . If victim is conscious and alert give 2-4
cupfuls of milk or water . Never give anything by mouth to an unconscious person .
Possible aspiration hazard . Get medical aid immediately.
Inhalation: Get medical aid immediately . Remove from exposure to fresh air
immediately . If breathing Is difficult, give oxygen. DO NOT use mouth4o-mouth
respiration . If breathing has ceased apply artificial respiration using oxygen and a
suitable mechanical device such as a bag and a mask .
Notes to Physician : Treat symptomatically and supportively .

Section 5 - Firefighting Measures

General Information : As in any fire, wear a self-contained breathing apparatus
in pressure-demand, MSHAINIOSH (approved or equivalent), and full protective
gear. Water runoff can cause environmental damage. Dike and collect water used
to fight fire. Vapors can travel to a source of ignition and flash back. Will bum If
involved in a fire- Use water s y to kee fire-exposed containers coal .
Extremely flammable liquid . rapxors may U heavier than air. They can spread
along the ground and collect in low or confined areas . Will be easily ignited by
heat sparks or flame. Vapors may form an explosive mixture with air . Containers
may explode when heated.
Extinguishing Media: Use water spray to cool fire-exposed containers . Do NOT
use straight streams of water. For small fires, use dry chemical, carbon dioxide,
water spray or regular foam . Cool containers with flooding quantities of water until
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well after fire Is out For large fires, use water spray, fog or regular fban-L
Autoignition Temperature: 928 deg F (497.78 deg C)
Flash Point: 12 deg F (-11 . 11 deg C)
NFPA Rating: health-2 ; flammability-3 ; reactivity-0 Explosion Limits, Lower 1 .3%
Upper 7.1%

)n 6 - Accidental Release Measures

General Information : Use proper personal protective equipment as indicated in .
Section 8 .
Spills/Leaks : Avoid runoff into storm sewers and ditches which lead to
waterways. Clean up spills immediately, observing precautions in the Protective
Equipment section. Remove all sources of Ignition . Absorb spill using an
absorbent non-combustible material such as earth, sand, or vermiculite . Provide
ventilation . A vapor suppressing foam may be used to reduce vapors . Water
spray may reduce vapor but may not prevent Ignition in closed spaces .

ection 7 - Handling and Storage

Handling : Wash thoroughly after handling . Remove contaminated clothing and
wash before reuse . Ground and bond containers when transfeninp material . Use
spark-proof tools and explosion proof equipment . Avoid contact with eyes, skin,
and clothing . Do not get in eyes, on skin, or on clothing . Empty containers retain
product residue, (liquid and/or vapor), and can be dangerous . Keep container
tightly closed. Avoid contact with heat, sparks and flame. Avoid ingestion and
inhalation. Do not ingest or inhale. Use only in a chemical fume hood. Do not
pressurize, cut weld, braze, solder, drill, grind, or expose empty containers to
heat, sparks or open flames-
Storage : Keep away from heat sparks, and flame. Keep away from sources of
ignition . Store in a tightly closed container . Keep from contact with oxidizing
materials . Store in a cool, dry, well-ventilated area away from Incompatible
substances .

Exposure Controls, Person a

Engineering Controls : Use adequate general or local exhaust veribiation to
keep airborne concentrations below the permissible exposure limb .
Exposure Limits

Chemical Naine ACGIH NIOSH -69RA-- TT:n@ P ffl~
.5 ppm ; 1 .6 m9hn3,' 0.1 ppm
5 ppm STEL; 8 NIGSH Potential

Benzene /m3 STEL; skin - Occupational 10 ppm TWA (apply

9'

Carcinogen only to exempt
otential for - see industry segments); 1neous absorption Appendix A Potential

NIOSH carcinogen .I
OSHA Vacated PELs: Benzene : 10 ppm TWA (unless specified in 1910.1028)
Personal Protective Equipmen t
Eyes : Weara8propriate protective eyeglasses or chemical safety goggles as
describedby SHA's eye and face protection regulations in 29 CFR 1910 .133 or
European Standard EM66 .
Skin. Wear appropriate protective gloves to prevent skin exposure .
Clothing: Wear appropriate protective clothing to prevent skin exposure .
Respirators : Follow the OSHA respirator regulations found in 29CFR 1910 .134
or European Standard EN 149. Always use a NIOSH or European Standard EN
149 approved respirator when necessary .
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9 - Physical and Chemical Prope itie s

Physical State : Uquid
Appearance: coloudess;
Odor. Sweet aromatic.
PH: Not available.
Vapor Pressure: 100 mm Hg
Vapor Density : 2.7 (Air--I)
Evaporation Rate :
Viscosity : 0.647mPa at 20C
Boiling Point: 176 deg IF
Freezing/Melting Point:42 deg IF
Decomposition Temperature:Not available .
Solubility: 0. 1 89/1 OOg water at 25C.
Specific GravitylDensity :0 .88
Molecular Formula:C61-116
Molecular Weight:

ction 10 - Stability and Reactil

Chemical Stability: Stable under normal temperatures and pressures .
Conditions to Avoid : Mechanical shocle, incompatible materials, ignition
sources, excess heat
Incompatibilities with Other Materials : Benzene Is incompatible with arsenic
Fentafluoride + potassium methoxide, diborane, hydrogen + raney nicW,
nterhalogens, oxidants, uranium hexafluoride, bromine pentalluoride, chlorine,
chlorine trifluoride, chromic anhydride, nitryl perchlorate, oxygen, ozone,
perchlorates, perchloryl fluoride + aluminum chloride, permanganates + sulfuric
acid, potassium peroxide and silver Perchlorate .
Hazardous Decomposition Products : Carbon monoxide, irritating and toxic
fumes and gases, carbon dioxide .
Hazardous Polymerization : Has not been reported .

tion 11 - Toxicological Information

RTECS# :
CASN 71-43-2 : CY1400000
LDW&C50 :
GAS# 71-43-2:
Inhalation, mouse : LC50 =9980 ppm;
Inhalation, rat LG50 =10000 ppm17H ;
Oral, muse: LD50 = 4700 mglkg ;
Oral, rat LD50 = 930 mgfkg ;
SWin, rabbit LD50 = >9400 mg/kg ;
Carcinogenicity :
CAS# 71-43-2:
ACGIH : Al-oonfirmed human carcinogen
California : carcinogen - initial date 2/27187
NIOSH ; occupational carcinogen
NTP: Known carcinogen
OSHA: Select carcinogen
[ARC: Group 1 carcinogen
Epidemiology : No data available .
Teratogenicity : No data available.
Reproductive Effects : No data available .
Neurotaxiclity : No data available .
Mutagenicity : No data available.
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other Studies : Please refer to RTECS CY1400000 for additional data.

hctiton 12 - Ecological Information

Ecatoxicity : Minnow (distilled water) lethal, 5 ppm16H. Sunfish (tap water)
TI-M=20 ppnV24H. Striped bass TLm96=100-10 ppm .
Environmental Fate: No Information reported .
Physical/Chernical : No information available .
Other None.

section 13 - Disposal Considerations

Dis e of in a manner consistent with federal, state, and local regulations .
D-Series Maximum Concentration ofContaminants: CAS# 7143-2 :

waste number D018;regulatoty level = 0.5 mgA-
RCRA D-Serles Chronic Toxicity Referencel-evels : CAS# 7143-2: chronic
toxiV referencelevel = 0.005 mg/L
RE F-Series: None fisted. -
RCRA P-Series : None listed .
RCRA U-Serios : CAS# 71-43-2 : waste numbert.1019 (ignitable waste ; Toxic
waste) .

Section 14 - Transport Information

US DOT IATA RIDIADR -imo Canada TOG
-S1EP.P-'e":9 BENZENE BENZENE BENZENE BENZENE BENZENE

Hazard Ctass : 3 --Tffi:2T-
-UWR-um-Ye-r. UffY1-f4---URTTT4----IJ9TTT4- UNTT`I-4--0NTffT--

PaclinGroup? It 11 11
Add-lbonal R3ZRP-U1N-T

Info : -11 C

ction 15 - Regulatory Information

US FEDERAL

TSCA
CAS# 7143-2 is listed on the TSCA inventory.
Health & Safety Reporting List
None of the chemicWs are on the Health & Safety Reporting Ust
Chemical Test Rules
None of the chernicals In this product are under a Chemical Test Rule.
Section 12b
None of the chemicals are listed under TSCA Section i2b .
TSCA Significant New Use Rule
None of the chemicals in this material have a SNUR under TSCA-
SARA

Section 302 (RQ )
CAS# 7143-2: final RQ = 10 pounds (4 .54 kg) ; receives an adjustable RQ of 10
pounds base
Section 302 (TPQ)
None of the chemicals in this product have a TPQ .
SARA Codes
CAS * 7143-2: acute, chronic, flammable .
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Section 313
This material contains Benzene (CAS# 71-43-2, 100%),which is subject to the
reporting requirements of Section 313 of SARA Title III and 40 CPR Part 373 .
Clean Air Act :
CASff 71-43-2 Is fisted as a hazardous air pollutant (HAP) . This material does not
contain any Class I Ozone depletors . This material does not contain any Class 2
Ozone depletors.
Clean Water Act:
GAS# 71-43-2 is listed as a Hazardous Substance under the CWA- GAS# 71-43-
2 is fisted as a Priority Pollutant under the Clean Water Act CAS# 71-43-2 is
listed as a Toxic Pollutant under the Clean Water Act .
OSHA,
None of the chenficals In this product are considered highly hazardous by OSHA.
STATE
CAS# 71-43-2 can be found on the following state right to know lists: Califomia,
New Jersey. Florida, Pennsylvania, Minnesota, Massachusetts .
The following statem ls(are) made In order to comply with the
California Safe Drinkl%= Water Act : WARNING : This product contains
Benzene, a chemical known to the state of Cardomia to cause cancer.
WARNING : This product contains Benzene, a chemical known to the state of
California to cause birth defects or other reproductive harm. California No
Significant Risk Level: CAS# 71-43-2-- no significant risk level = 7 ug/day

EU
pean/Intemational Regulafions

Euf
;an Labeling in Accordance with EC Directives

Haza Symbols:
TF
Risk Phrases:
R I I Highly flammable . R 45 May cause cancer. R 48/23/24/25 Toxic : danger of
serious damage to health by prolonged exposure through inhalation, contact with
skin and if swallowed .
Safety Phrases :
S 16 Keep away from sources of Ignition - No smoking. S 29 Do not empty into
drains. S 45 In case of accident of if you feel unwell, seek medical advice
immediately (show the label where possible) . 8 53 Avoid exposure - obtain
special instructions before use ,
WGK (Water Danger/Protection)
CAS# 71-43-2 : 3
Canada
CAS# 71-43-2 is listed on Canada's DSLINDSL List.
This product does not have a WHMIS classification .
CAS# 71-43-2 Is not listed on Canada% Ingredient Disclosure List .
Exposure Limits
CAS# 71-43-2 : OEL-AUSTRALtA:-TWA 5 pprn (16 rng1rn3) ;Carcinogen OEL-BEL
GIUM:TWA10 pm(32mglm3);CarcinogenJAN90EL-
CZECHOSLOVIAKIA:TWA 10
mglm3;STEL 20 mg1m3 OEL-DENMARK"rWA 5 pprn (16
mg/m3) ;Skin ;Carcinogen
OEL-FINLAND:TWA 5 ppm (15 mg/m3);STEL 10 ppm (30 mg/m3) ;Sldn ;CAR
GEL
-FRANCE :TWA 5 ppm (16 mgfm3) ;Carcinogen OEL-GERMANY ;Sldn:Carcinogen

OEL-HUNGARY:STEL 5 mg/m3;Sldn ;Carcinogen OEL-INDIA:TWA 10 pprn (30
Mgt
m3);Carcinogen OELJAPAN:TWA 10 pprn (32 mg/m3) ;STEL 25 ppm (80
mg1m3)
;CAR OEL-THE NETHERLANDS:TWA 10 ppm (30 mg/m3);Skin OEL-THE
PHILIPPI
NES:TWA 25 ppm (80 mg/m3);Skin OEL-POLAND :TWA 30 mg/m3;Skin OEL-
RUSS
I&TWA 10 ppm (5 mgfm3);STEL 25 ppm (15 mg/m3) ;SWn ;CAR OEL-
SWEDEN:TW
A I ppm (3 m lm3) ;STEL 5 ppm (16 rng/m3) ;Skin ;CAR OEL-
SVATZERMD:TWA
5 ppm (16 mg/m3);Skin ;Carcinogen OEL-THAILAND :TWA 10 ppm (30 mgfm3) ;S
TEL 25 ppm (7 mg1m3) OEL-TURKEY.'TWA 20 ppm (64 mg/m3) ;Skin OEL-
UNITE

0 D KINGDOM:TWA 10 pprn (30 mg1m3) OEL IN BULGARIA, COLOMBIA,
JORDAN, KO

.Jmsds.jhtml;$s ssionid$BCNVIXUQAAACIIMC%qZABAAAA?catalogParamld=I 187241&c2/17/99
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iction 16 - Additional Information

MSDS Creation Date : 2112/1996
Revision #6 Date ., 311111998
The hiformation abow is haeved to be scowateandmPments me boa kdbm ;aUw evaundyaVaaablo to
m Howew, we maft no w&Ta* of mwountsbayor any ottwwaffmij6 " '%:VIhhgmzef:s
reVed to such b1hanatba, sad m assww no f"dy

les=ftm
its UM

M t efrom
knvdigations to delemine the satab&yof Me Imbmwz' for parbMwPurposes. M no way dog
Fidw be fiable forany daims. i=e.% or damwas otany 1hkd patW or for W proft or any spodal.Inarect; k-idVv" consequwdaf or exeqgaty dameos, howsower adstng . even IFRsherhas been
aoVsed ofMe~of Mxh damges.

Need help with a product? Send email to Fisher's customer sentice orfie1P callus at 1-800-766-7000 .

0.

Jnisdsjhtrul;$s+sionid$13CNWXUQAAACI-IMCWIZABAAAA?catalogParamld=I 18724 1 &c2/17/99
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. .CM10p .
. .CRINICK. .

KITUILL iTM DATA SBEET
--------------------------------------------------------- I . . . . . . . . . . . . . . . . . . . .

fliZER SCIENTIFIC EXERCERCr RUBBER ; (2411 716-7100
CHKICLL.SIVISION CHENTREC ASSISTANCE : (9301 424-1340
I .RuCtWr LANE
FAIR UVK'IU 07410
(201) 196-110 0

TRIS MORuTION IS BELIEVED 10 BE ACCURATE in REPRESENTS THE BEST
INFORIIATIOU CURRENTLY AVAILABLE TO US . HOWEVER, BE RUE NO WRAM OF
KERCIASTIBILITY 02 ANY OTHEI WIRRINIT EXPRESS 01 IIPEJIM VITH RESPECT TO
SUCH INTORDILTION, AND W ASSUME 20 LILBILITr RESULTING Fi6a its USE . asces
SOUNULD RATE THEIR OWN INTESTICATIORS TO DErERKIRE THE MT&BILITT OF FIT
INFORKILTION FOR THEIR PARTICULAR PURPOSES .

--------- --- -----
SUBSTANCE

CIS-010012 ".440 42-3
SUBSTASCEi --CUKIUK "

TUBE ILKES/STRORYM
CLUTUX, Cumuli C.I . NO . 77180 ; Cl ; 0 ;

CHERICAL FULLY ,
REUL

KOLECUL&I FORKULls 0

MOLECULAR WEICRT : 112 .4 1

CrRCU WINDS (SCALE 0-11i HELLTH-3 riRE=3 ZEICTIVITTz' PEESISTE)ICE0
KFPI UTINGS (SCALE 0-4) ; HULT114 FIRE-] REACTIVITY-2
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. COIFONEKTS LNO CORTLAINANT S

COkPOHEKT ; CASKIM PERCDTT~ g100 .0
CkSt 7.440-43-1,

OTHER CONTLKINkHM ZINC, COPPER, LEAD, 71H, SILVER, a"ROLY,
ARSENIC . TILALLIUK

HMS.
M."ons CW 1

O .OOS 10/13 OSE1.1u, 0 .0025 1C/H3 OSHA ACTION LEVEL
0 .01 K/934CCIRIEVA (TOTAL DUST) ; 0 .002 KC11I 1CCIH Ill (RESPIRABLE DUST)
ACCIR A2-SUSFECTED IDDILK CARCINOGEN .
0 .05 IG/13 ACCIS CEILING L191T (CADKIUK OXIDE ME)

(MICE Or INTENDED CHANCES 19SO-91)
LOWEST FEASIBLE LINIT RIOSE RECORKENDED EXPOSURE CRITERIA

REISORMW WHOD: PARTWULATE FILTER; &CID ; LTOXIC ABSORPTION
SPEC72ORETRY ; (RIOSH VOL . 111A 1 7040 .

5&RIQU.113 ANNUAL TOj, RELEA~HE INC 7,Fo 45' CA 4C-4
"A=u-



lCCG31 20 PACE 02 OF Go

Clulm ;
10 POUNDS CtlCL& SECTION 103 IWORTIBLE QUANTITY

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
PHYSICAL DAT A

DESMIPTION4 SOFT, DUCTILE, diffrIBLE SILVER-WHITE, 3LUE--TIKCM, =20=

RETAL 01 CRITISH'IMITE POWDER sanxic PoLmn aci r v6s c

KELTING POINT : 610 1 (321 C) - SPECIFIC GRAVITY ; 8 .64

VAPOR P1135t1l ; I NAEC 0 314 C SOLUBILITY IN ULTER : INSOLUBLE

$DIVERT SOLVOILITT : ACIDS, &XIONION NITRATE SOLUTION, HOT SULFURIC &'It
. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

FIRE AND EXPLOSION DATA

FIRE LIM EXPLOSION Rifildl i
TEE VIVEXT DIVIDED KETLL IS PTROPEORICj THE 1=7 IS I SEVERE FIRE zmn AND
ROBERAIE EXPLOSION NAILED WHEN flnSED TO NUT 09 PLANE . THE SUBSTANCE 2EJLCTS
VIOLENTLY WITH ErrINCOISHIMC AGENTS SUM AS WATER . FUJI, CARBON DIOXIDE AND
ULONS . -

FLLSR POINT, EIINKIRLE (DUST)

EIRMCKTINC IEBI& ,
USE BET SLIM, DOLOXITE, CRLPlITE, SODIUR MWIZOE, SOU ASH OR APPROPRIATE
NEZ&L-111INCUISHING POWDER . DO NOT APPLE wiirz TO BURNING iftsam (MIT&
TIRE PROTECTION UNDBOOK, 16TH EDITION) .

rIlEXICHTINC :
ROVE CONTAINER FRON FIRE LREA If YOU CAN 00 17 WITHOUT RISK . 00 90' 1 SCATTER
$FILLED UTERIAL WITH RICH-PRESSURE WATER STREAKS . OTIE rIZE-CONTROL WATER FOR
LATER DISPOSAL (1110 EKE2CEKCT RESPONSE CUIDEBOOl . NOT P S40C .S . COME
PAGE 311 .

USE &CENTS SUITABLE FOR TYPE OF SUOUROMMINC FIRE. LTOID BREATHIRC HAZARDOUS
VAPORS, ZEEP GIVING .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ------------------------

TOXICITY

QUIUK :
TOXICITY DATA ; 84 UC/13/8 .6 YEARS IMUTION-RAN TCLQ- 19 KC/93/24 AIPGTE'

INUUTIOXIMURLO ; 251013/30 KIKUTES 11DIALLTHR-RAT LCSQ ; 170 KC/K3

; 'AC/tC AMUM®REGSi-RAT"MTo
ST111CUTAKEOUS-RdBIT ULC ;'IIOQ CC/tC-INTRATENOVS-117 ROE:!
IRMTERGUS-RABBIT LDEO ; 4 KC/1C INTRiPERITORUL-UT LOSO ; 5700 OC/1C
117MMITONEAL-ROUSE LDSO ; IS AC/IC M12EPOITED-UX LOLOi 1140 A ./KC

.1UHREPORTED-21T LDSO- 810 XC/lC MEPORTED-KOUSE LDS§i RUTACENIC DATA
CRXECS) ; REPRODUCTRE EFFECTS Hill (RTECS)l TIM021CERIC DATA (ITECS) .

CLRCIVOCEK STATUS : ANTICIPATED IMEN CIRCZKOCEN CUTP)i HURM LIKITED EVIDENCE,
AMLLL'SUFFICIENT VIDENCE (10C CROUP-21) . CIDNIUZ RAS PRODUCED LOCAL

.SARCOILLS 19 RATS rOLLOWINC INTRLUSCUtAt LDRINISTRITION. EXPOSURE TO



ACCO3720 FACE 03 Or C'
CLAKIUK, IIIURILT as THE OXIDE . US VEEN LSSOCILTU WITH INCREASED
21SES Of IROSTITIC AID IESTIUTORY CLRCERS .

LOCAL EFFECTS, -imraff- imutanox .
T A= TOTICITI LEVEL, RICHIT TOXIC BY IKELL&TION1 TOXIC IT INGESTION .
AIM EFFECTS, WEPROTOXIM . 101SONING RAY &rrtCT THE LIVER . SURE, BLOOD,
LMS AID THE mmous SISTER .

A2,1KCHMM RISE MA EMSUIT. ; PERSONS VITE SIDNEY OR RESPIRATORS DISORECIS .
ADDITIONAL DATA . DEFICIENCIES 19 TRUE, CLLCIUK, RISC . P20TE19 &0 MANTIS

CALSO 0 KAY REDUCE THE TOXIC EFFECTS . MERATIONS; Or DRUG KETIOULIZING
ACTIVITY RATE BEEN 1900CED 19 &RIVALS . SKOIING RAT RESULT 19 RICKER BLOOD
CAURIUK LEVELS .

------------------------------------------------------------------- -----------
RUM EFFECTS LED FIRST LI D

tNUUTIOUZ
CLKMi

.11RITAKI/NmOTOKIR/RICELT Toxic .
ACUTE EXPOSURE- TEE AVERAGE CONCESTU71041 Or FURE RESPORSIBLE FOR FATALITIES

is 40-se Kcm FOR I HOUR OR I XCAI FOR S Soon . RALLY Irwin say
11CLUDE-RIED IRRITATION OF TEE OFFER RESPIRATUT TUCT, RRINITIS . TUTiCQ,
A. SENSATION Of CONSTRICTION OF THE THROAT . A NEULLIC T&STE IN THE
SOUTH AIM COUCH . A LAMY PERIOD rRON 1-10 SOURS BAY FRECEDE THE MET
Of RLPICLVPROCRESSING RYSPHIA, CYAROSIS, SUBSURUL 02 PRECORDIAL CREST
FAIR 11M I rM-LIZE SIVEROKE WITH WUIXESS . SMUT . RlUSU . TOXITIRG,
HUDIMEj PETER ; CHILLS, SHIVERING PgorgSt SVUTINC AND RMCCUR PAIRS
IN THE 2 Cl &HO LIKIS . COUCH WITH fomy 02 RLOORT Siho An PKKOKLRY
RITYS 9111 XSE ONSET Or ACUTE FULAOSARV LDEU WHICH USUALLY ZETELOPS
WITHIN U ROM AM REACHES A XXXISUN IT 3 Days . ir DEATH nol Lsrunu
DOES 101 OCCUR, &NO EMS02L US SILO, SYMONS SIT RESOLVE VITRIN I VEU .
IN RULE SEVERE EXPOSURES, ALL SUPICAS INCLUDING fROLIFEUTUE
INTERSTITILL PKEUKUKITIS RAT PERSIST PROS 3-10 Days. PERUKEKT PULSORLIT
fIBROSIS .&M HYPE21ROM Or BRONCHIAL VESSELS RAT OCCUR . THE FITLLITT
Ult US BEEN ISTINITED TO BE BETWEEN IS-101 . ACUTE REUL NECROSIS AND/02
LIVER USAGE RAT DEVELOP FOLLOWING USSITE ACUTE EXPOSURE . SEQUEUE PIGS
KOK-TULL-1EXPOSURE RAY INCLUDE 11CROMIC, ITTOCHROSIC &KEXU . TESTICULAR
&TROPIT, CARDIOVASCULAR EFFECTS ERMSM IMIL an OSTEOKAUCIA .

CHRONIC EXPOSURE- CLBSIVE 13 SHRY GUIDELINE. REPUTED OR PROLOXCED
EXPOSUE KAY CLOSE IRREVERSIBLE LUNG INJURY OF ME 13PHYSEUTOUS TYPE
win COUCH An SHORTNESS OF BRUTE, LBROKUL LUNG FUNCTION, AIRWAYS
OBSTRUCTION SIM POSSIBLY POLAORART FIBROSIS . OLCEILTION Or ?Or UUL
SEPTUR AIM YELLOW DISCOLORATION OF 71E TEM RAY OCCUR . CUKIR 1911"CED
STREET ELLICE IS IRREVERSIBLE An RAT PkOCRZSS AFTER EXPOSURE CEASES .
P90TEIKffRIL .X&T BE THE FIRST SICX Or USAGE AND KAY BE ASSOCIATED WITH
CLUCOSORLL, JAIROLCIZURU, IKPLIREG EXCRETION, DECREASED CORCERTRATI11C
CAPACITY INCREASED EXCRETION OF rALCIUR IND PROSPIORDS a= INCREASED
FUSIL-CiUTZRINE. CALCIUM Bar FIV02 THE DrFELOPEEST 6F IIDTT STORES .
SOKE.CASES Of 11811EY FAILURE HAVE SEEK REPORTED. QSIEOUUCIL .

------------ v wwollMmus l" z NL
rs ILCI .:PAIN, RATE IN THE EXTRERITIES ; DIFFICULTY IN ULZING, AND FAIR
ON ROMPRESSM.'OTHER SYMOKS RAT INCLUDE D&RICE TO THE OLFACTORY
STEVE ABU AROSKIL, REKOLTTIC an IROO-orrICIEKCT ARISTA, VEIGBY LOSS,
AND IRRITABILITY. SORT STUDIES SUGGEST a RELATIONSHIP BETWEEN CITRUS
LEVELS IN AIR AID ROM CARDIOVASCULAR DISEASE in UVERTERSICH IV7CIML ASSOCIATION HAS PDT BEEN PROVEN . LONC-TERN SEQUEUE SAY fl:CLME
BULL TUBULAR NECROSIS, CARDIOVASCULAR -EFFECTS . AND LIVER OLUCE .
OCCUPLTIOK&L EXPOSURE To cinsium is ixPLicLTEo IN A sicnFicAgi IXCRUSE
IN YET INCIDENCE OF P20STUTIC AND RESPULTORY CINCERS . On STUDY ALSO



LCCQI?2O PACE 44 of de
REPORTS & SICUIEMM. INCREASE IN REM CL9CUS IN THOSE WITH INFERRED
OCCUPATIONAL EXPOSURE TO CLUXIM . THERE IS &ISO LIKITED INTONATION

.S=ESTINC THAT CARRION RAT INTERME WITH SrM PRODUCTION IN RZKLM .

-FIRST AID, MOVE 1204 EXPOSORM AREA TO FRESH 1112 1111MUTELT, 11 81EATHIRC
Us STOPPED, ctvE uriricl&L RVIWAIIQL I&lh7stx &tray AND BLOOD
JtMSIYRE.AM LMIKISM OXYGEN IF AVAILABLE . REEP AFFECTED PERSON NICK In
&I .RM . TREAT STIMIXTICALLY An SNPORTIVELT . MINISTRATION Of OXYGEN
SHOULD BE PUNKM .BI QUALIFIED PERSONNEL . GET XUICLL ATTENTION

Silm Guam
QUICK, .

LCOTE EXPOSURE-MRECT CONTACT BIT RESULT IN IRRITATION .
MUSIC EXPOSURE- REPEATED OR PROLONGED EXPOSURE RAY RESULT IN M=211M .

FIRST M- MOVE CONTUINITED CLOTHING M SHOES IMEDIATELY. WISH LEFECTED
AREA BYTE SOLP 01 HELD OETERCEltr 1110 LUCK LKOUFTS OF VATER UNTIL 90
EVIDENCE Of COMMI. REBATES (LPPRQIIILLTELY IS-20 RINUTIES) . GET 90-CLL
ATTENTION IMMILTELY .

EYE CONTIM
C&MUK, .

ACUTE EXPOSURE- DIRECT CONTACT RAT CLOSE INCITATION. IEDRESS . FAIR
SnRTiKc BUT 90 INJOIT US BEER REPORTED .

C890MIC WSURE- REPEATED ON PROLONGED EXPOS02E BAY CLOSE -M1J=C7IYITI . .

KIM AID- VISH EYES MEDIXTELT WITH LARGE IXOOUYS Of WATER ON VONll'. ZZLIZZ .
OCCASIONALLY LIFT19C CPPE2. AND LOW LID., UNTIL DO MIDENCE Or CUMICIL
MktKS UPPROXII&TELY IS-20 RINOTES) . GET REDICAL MENTION ISSECIATELY .

ineftlou;
C&INIM!
REMROXOXIK/TOXIC .

&CUTE EXPOSURE- CLIKIRK IS 3, POMM EKETIC WHICH IKOUCES TOSITINC 20 -.&1
LESS IS IrT&tgM LIM IBSORMED . IT SUFFICIENT LIGUNTS ARE LESMED SMEKIC
TOXICITY my oem. syanou, WHICH BIT BEGIN V17RIX 1-60 BIRDIES AFTER
INGESTION, ARE SILITMOR, CHOKING, SEVERE UUSEL, PERSISTENT TOKITIMC,
1111221EA, TERESKUS, AEDOKIKLL PAIR, SLORRED VISION, DIZZINESS, TERTICO .
ZUBACKE, AUSCULAR MAPS LHO RAIELY~-CONVVLSIOKS, EMUSTION, COLUPSE,
SHOCK IND UNCONSCIOUSNESS . It CUTE OCCURS, IT IS USUALLY WITHIN 14 NOUNS
FROX SHOCK DUE TO FLUID LOSS, 09, IT SAT BE DELAYED 2-14 TITS LNG RESULT
FlOR ICVIE RML FAILURE OR CLIDIONLIOURY DEPRESSION . IF TICTIN
SMITES . DELAYED LIVER LRO/Og KISMET CLALGE RAT OCCUR . I ROSE EXCEEDING
300 AC BAY BE UTIL .

CHRONIC EXPOSURE- CIDRIUN IS RICHLT CUKUUTIVE . PROLONGED LOV LEVEL
EXPOSURE RAY CAUSE IRREVERSIBLE BEVIL TUBULAR DYSFUNCTION LS DESC21CED. IN
CHRONIC INMILATION . MILE, EXPERIIIERTS INDICATE MACONISTIC ACTIVITY
NLI~ CRUM ~ 1IRL ~UW LUL &MNEAL LLZI~ ALJMUU~ W~ ZUU" lU
CONTRIBUTE SICNIFICMLT TO THE TOXIC SMROAE MLLQM4 PROLONGED
INGESTION Of WHICH . FUNCTIONAL CHANGES IN THE LIVER, PMCRUS XXD
ADURIL.CLIMOS"IMIM ALTER CLUCOSE IETIBOLISN XLY OCCUR . ALTHOUGH
iucagausivi somi STUDIES SUGGEST I immoisgir mim
PROLONGED EhSVIE TO CLURIUK AND HUM CARDIOVASCULAR DISUSE MM
HYPERTEKSION . I STUDY WHICH SUPPORTS THIS TKMll WAS REPORTED WHERE
iiiiiLFRATS 111121TED HYPERTENSION AFTER CHROVICLUY INCESTINC CIUKIUK
THROUGH THEIR DRINTINC W&TER . REPROPUCTIVE EFFECTS SUCH IS COMCCNITIL
LENORKILITIES, INC-REASES NORTALITY, In REDUCED RATES Of CRUM GIVE BEEN



ACCO3720 PACT 01 Or OR
FOUND IN AKIXALS AFTER PROLONGED AIrESTIOg Or CLugla .

.nfff ArV- CITE ULK OR BEITIN EACS LFERT 4 ROM TO RELIETE CLSTROIFFICSITIML
itimpos. Nixon masona cuum By distisis Him mm4s
PUOSPUO~SOOA 20-44 KL MOM 1 ;4 IN WATER (DREISUCR, VASUBOOK Or
POISONING . 11TH Ell .) . TIELIKENT ILUST BE INIKISTERED REDICIL PERSONNEL .

ANTIOM i
THE FOLLDWIKC ANTIDOTE US BEEN VECONAXIMED . UNITED, THE DECISION IS TO
IMEMER WE SEVERITY OF POISONINO RMUIRES &WHISTRATION OF ANY ANTIDOTE
ACTULL DOSE REQUIRED SHOULD BE BLUE IT QUALIFIER KEOICLL PERSON= .

CLERIM POISCRIM
.110 NOT CITE ClIERUP20L (OIL) . IF STKPTOKS PERSIST . THE MINISTRATION OF
CLLCIUK DISOV191 EDETLTE IS RECORKENDED. CITE IS-25 RVIC (0 .08-0 .12S KL Or
AUX SOLUTION PER ZIL40CUS OF BODY VEICHT) 19 ZSQ-SQO KL Of :1 IlaTtOSE
INTRAVENOUSLY OVER A, I TO I HOUR PERIOD, TWICE DAILY . THE UXIAM DOSE SROULO
NOT ' SO 9C/KC/BAT. THE DRUG SROULD BE CIVER 19 $-DAY COMES WITH A. BEST

'PERIOD OF IMUST I BITS 1EIVEIN .COURSE.S . AFTER THE tIRST .COME . SUBSEQUENT
COURSIS SHOW NOT EXCEED 50 XC/KC/8&1 . DAILY ORIKILYSES SECOID RE COHE DURING
THE TlUTKEKT PERIOD . THE IOSLGE SROULD BE REDUCED IF ANT UNUSUAL IRIKICT
FINDINGS APPEAR .
FOR IWTUKUSCUL12 MINISTRATION . CITE 201 SOLUTION (200 NMI), 12 .S SCIKC
&OUT SUCH? EVERY 4-4 ROM . DILUTE UM DOSE WITH AN EQULL YoLvaE or U
IROCLIKE. HOSE LIKIILTIQU IS THE SAKE AS THAT GIVEN LBOTE (DUMLCM, RINUNDOX
or POISONING ; 12TV 11 .1 . AKIIDOTE SHOULD BE MINISTERED BY QUALIFIED XEDICAL
PERSONNEL .
. . . . . . .. . . .. .. . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

REACTIVITY

tUCTIVITT S
CIDKIUK :
SUBLE .111131 KEPT IR SEALED CONTAINERS UNDER XORNIL TEMPERATURES AND PRESSURES,
HOT . OUT ALT IGNITE UPON *CONTLCT WITH AIR. KETLL TURISHES 11 HOIST AIR.
RELCTS VIOLENTLY WITH MRS .

11161PLTIBILITIES ;
C&DAIM

ARKWICH NITRATE (FUSED), VIOLENT OR EXPLOSITE REACTION.
MUZOIC LCID : BAY EXPLODE VIOLENTLY .
KITRYL FLUURIDEz IRCLNDESCENT REACTION WEEK EUTED SLICgTLT .
OXIDIZERS (SIROND) z ME AND EXPLOSION RAUU .
SELEMUNt 110TUMIC SUCTION .
StOlUlz FIRE &KO EXPLOSION MIND .
TELLURIUA : IKCLKOESCEWT SUCTION IN HYDROGEN LIKOSPEEM
ZINC : INTENSE EXQTEERXIC SUCTION .

sEeadposineff .
C&DRIUK :
THE REATED NEILL RAPIDLY FORKS RICHLY TOXIC . BROWNISH ZONES OF OXIDESS OF
CLDAIUK .

POLYKERIZLIIONI
SLURBOUS POLUE21ZLTIOX KLS .NOT BEEN REPORTED TO OCCUR ORDER KORNAI.
TEXPERITURIS In PRESSURES .
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------------------------------------------------------------------------------

STOUCE AM DISPOSAL

OBSERVE ALL FESULL, STATE LIU LOCAL ZECtUTIONS WHEN STORING OR Z"MS*.=of THIS SUBSTANCE.

--zlznsu--

CADMIUM - REGULATORY LEVrLi 1 .0 RC/L (TCLP-40 GIN 261 APPENDIX It )
MATERIALS WHICH CONTAIN THE ABOVE =ST,&XCE AT OR ABOVE TIE TCLP tEC-.A',C .1LEVEL BEEF THE,EFl TOXICITT CKLUCTE21STIC, ADS M-1 BE DISPOSED Of 1:1
ACCORDANCE WITH 40 GTE PART 262 . EPA SIZARDOUS It= SUMBER too& .

. . . . . . . . . I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 .1 . . . 4 . . . . . .

GURU Tions To

BAY ICUITE ITSELF If EXPOStO TO &It JUND BAY RE-tCHITE k"Et FILE IS
mimcoisucc . uT mu2m Ripiod I= run-Butum EFFECT . tworr TO suEz BAY
CREATZ FIRE OR EXPLOSION ILUIM .

l .td .1 . . . . . 114 .1 .* . . . . . . . . 4 . .# . . . . . . . . I . . . I . . . . 4 .411,
$PILL AND LUK PROCEDURES

OCCUPATIONAL SPILL ;
00 NOT TOUCH SPILLU ILTERUL. STOP LEU It YOU CAR 90 11 WITHOUT RISE . DONOT GET WATER INSIDE CONTAINER . rot SMALL SPILLS FLOSK LIU VI FLOODING
AMOUNTS or WATER . fog URGER SPILLS . lut SPILL tOR UTER DISPO'It . CUT
==ESSA27 PEOPLE LULY . ISOUTE lLZLn LIU LIM DENT ENTRY .

REPORTABLE QUANTITY (RQ) ; 'I POUND
THE SUPERr= LKENDIENTS AND REACM91,11109 ACT (U21-) SECTICK 304 REQUIRES
THAT A. IVITASE EQUAL TO 01 GREATER TUN THE REPOR-ISLE QUANTITY fog THIS
SUBSTANCE BE IK9CDUMT REPORTED TO THE EDUL UERGENCY rUNNINC-COXEITTEE
AXITHE STATE EXERCENCT RESPONSE COMMISSION 140 CF9 35S .40) . If THE RELUSE or
THIS SUBSTANCE IS REPORTABLE UNDER CERCU SECTION 103, THE NATIONAL RESPONSECENTER ROSE BE NOTIFIED IMMEDIATELY AT (4001 414-8101 01 (102) 424-20S 19 THE
W20POLITLR WASHINGTON, D .C . AREA (40 CER 302 .0 .
-------------------------------------------- . . . . . . . . . . . . . . . . . . . . .

20TECTIVE EQUIrSCITT

VENTILATION;
PROCESS INCLOSU2E VENTILITIOU RECOMMENDED TO MEET PUDLISUM EXrO'U .E LISITS .VENTILATION EQUIPIEUT AUST. BE ExpLosion-pioar .

CABRIUK :
VENTILATION SHOULD MEET THE REQUIREMENTS Of 29 CTI Ill- .1027(r) .

RESPIRATOR ,
THE FOLLOWING ICSPIUTORS ARE THE MINIMUM LECIL REQUIREMENTS AS SET FORTS

IF TILE OCCOP&TIONIL SUETY IND SUITS ADMINISTRATION FOUND IN .1 ITT 131 .,
SVIPLWT Z _

CLDIIIU14
LESS THAN 02 EQUAL
TO 101 PEI- A ULF MASI, 112-PUTIFYING RESPIRATOR EQUIFPED WITH I

HICII-ErFICIENCT PARTICULATE FILTER .
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LESS THAN OR EQUA L
to lsx PEL_ A TOWEREM All-MIFYING RESPIRATOR VITO & LOOSE-FITTIKC

'8000 Ot HEUET EQUIPPED WITH I RICH-EITICIENCY
PIMMUTE FILTER .

I SUPPLIM-Alt RESPIUIOR WITH & LOOSE.rITTINC BOOD at
RELKIT FICEPIECE OPERATED IN THE CONTINUOUS IUV RODE .

LESS TOM OR EQUAL
TO SO% PEL- I FULL rICEPIECE MR-PURUTING RESPIRATOR EQUIPPED 1113 A

NICK-EFFICIENMURTICULATE FILTER .
A PQv= &M-PUMMIRG RESPIUTOR VITO I llcr, .FITTINC

RALF USE EQUIPPED VITH k RICH-ErrICIENCT PARTICULATE
FILTER

k SUPPUiM-&IR RESPIRATOR WITH A TICHT-rITrIKC ULF USE
OPERATED IN TIE CONTINUOUS FLOV RODE.

LESS Tau OR EQUAL
TO ZSQX fEL- I POVIVED 112-PURIFTINC WPIUTOP WIN & TICHT .rm.IXC

FULL T&CEPIECE tQUIPrED VM I RICU-EFFICIE=CY
PARTICULATE FILTER .
SUPPLIED-LIR RESPIRATOR VITH A TICUT-EITTING FULL
F&CEPIECE OPERATED IN THE CONTINUOUS RUN NODE .

LESS TUN 02 EQUAL
TO 10041 PEL- L SUPPLIED-AIt MUM= VITH HALF USK 02 FULL FLCCPIECZ

OPERATED IN THE PRESSURE DEKLIM Or OTHER J;'-,IVE
PRESSURE NODE .

CIELTER TUN IQOQX
PEE OR UNKNOWN
CONCENTRATIONS- I SELf-CONTAINED BREITHINC LPPIRLTUS VITH I nu TICEPIECEOPEUTIC IN TEE PRESSURE DEKIND 02 OTHER POSITITE

PRESSURE RODE .
L SOPPLIED-M RESPIRATOR VITH A FULL fl.EPIECE OPERATED IV

THE PRESSURE UEURM 02 OTHER rOSITIVE HHSHE ROBE =
EQUIPPED VITH IV IUXILILRY ESCAPE TYPE SELF COMINEC
BRELTHINC UPARITUSS OPERATED 19 IRE PRESSURE DESM NODE.

A FULL FICEPIECE RESPIRATOR IS REQUIRED VOIN EYE 122 :771TION I S
EXPERIENCED .

THE TOLLOVIRC RESPIRATORS AND iAXIlUX USE CONCENTRATIONS ARE RECOUTIMATIONSBY THE U.S . DEPARTURT Of RULTH AND RUHAN SERVICES, HIM FOCKV7 CUIDE TO
CHERI= uuns 02 KIOW CRITERIA DOCUKENTS .
THE SPECIFIC RESPIRLTOR SELECTED BUSY BE USED ON CONTUIVATION LEVELS FOUNDIN THE WORT PLACE JUM BE JOINTLY LPPROVIM BY THE NATIONAL INSTITUTE OF
OCCOPITIONAL SUITT AID) HEALTH AND THE NINE SIFETT AM HEALTH ADMINISTRATIOV .

CLORIUK DUST AND TUBE (IS Cl) ~
IT ANY DETECTABLE CONCENTRATION :

AMSELF-COMIKED BREATHING IPPARATUS THAI US A FULL F&CEFIECE AND
IS OPERATED IN I P2ESSUZE-DEUM OR OTHER FOSITIVE-PRESSUME 90DE .

ART SUPPLIED-M RESPIRATOR THAT HIS I FULL F&CEPIECE M IS OPERATED
IN A PRESSURE-BEKAND OR OTHER POSITIVE-PRESSURE KOBE IN CONE1217710.
VITO IN MILURT SELF-CORTIMED O2EATIlIHG APPARATUS OPERATED
19 P2ESSURE-DEKUM CZ OTHER POSITIVE PRESSURE KODE .
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ESCAPE- ANY AIR-rMFTIKC, rVIL-EACEPIECE tESPIUT*2 WITH RIGN-Errl .IEWCT
PLITICUIATE TILTER .

ART &PP2OPII&TE ESCLPE-TYPE . SELF-COKTAIREC 82UTSIMC 127.21TUS .

FOR fIREFIENT'INC AND OTHER IMMEDIATELY DANGEROUS TO LIFE 02 HEALTH CGRUITIOUS ;

&BY SELF-CORTLIKED BIEITRIKC APPARATUS TILT HAS & rULL fICEPIECE AND IS
OPERATED IN A 02 OTHER POSITITE-PRESSURE RODE .

BIT SOPnIM-IIR RESPIRATOR THAT WAS A FULL UCEPIECE 12U) 1 : OPESATZEC IN I
PRESSUSE-IEUND Of OTHER POSITIVE-PIESS1111 RODE IN COMBINATION TITK AN
&MLILRL Mr-CON111KED 32EIMIC APPARATUS OPERATED IN PRESSURE IMIND
02 OTHER POSITITE-PIESSURE RODE.

CLOTHING .
EMPLOYEE MOST wCAR uptonam rRaTEcrivE (arrovicas, CLOTHING Alm EQvrzm-T
TO PREVENT REPUTED 02 PROLONGED SIIN CONTACT WITH TO'S SUSTI&CE.

CLIRIUKI
PROTECTIVE CLOTHING SHOULD MEET THE REQUIRENERTS FOR FSOTIZC`~IVE TOZZ CLOTHING
Aim M."Pew IN IS CF2 1110 .1021(1) .

CLOVESi
EXPLOTEE MUST YMI &PMPtl&TE PROTECTIVE GLOVES -0 PREVENT CONTACT WITH TUIS
SUBSTANCE .

C&DRIU11
PROTECTIVE CUOTES SHOULD MEET THE REQUIREMENTS FOR PRGTECT,17Z 1421 :LDT.EI2^ -
LU EQUIPMENT 19 25 CER lllQ .lZ27(1 ; .

EYE PROTECTION:
EMPLOYEE RUST Vat SPLLSE-21.0or OR DUST-REsurar sarrrT MCCLES a rlr7rkT
ETC CONTIC, WITH Till SUSS7,1N .E .

EMERGENCY EYE WISH : ISERE 'HERE IS I= POSSIBILITY THAT IN MrL37`1" .-- N7
BE EXPOStB TO THIS SUISTINCt, THE EXPLOTE2 SHOULD rzoTur AN rrz
rOUNTLIN WITRIK THE ISIZZ'11TE WORZ IREI n'. EXEIGENCT USE .

CADMIUM ; .
PROTECTIVE Eft EQUIPMENT SHOULD MEET THE REQUIRENEUTS rO ; twOTECTITE WONT
CLOTHING LIM EQUIPMENT IN 21 CI E

AUTHORIZED FISHER -CIER71fic, xrc .
CREATION CITE: REVISIOU M-,E;

-IDDITION&L INFORMATION-
;His I N
19FORMITION CU2RENTLT 011UCLE TO V . HOVEVU, '42 BIT- -0 ";NINTIT CZ
KERCRANT&BILIIY 02 ACT OTHER WARRANTY, EXPRESS of IMPLIED . Win irsita
SUCH IMFO21ATIOR, AND WE ASSUME DO LIABILITY RESULTING FROM '-S ZSt . UZLr-
S90ULD BIKE THEIR OWN INVESTIGATIONS TO DETERKIK THE SUITIZILITT Cr THE
INFORMATION FOR THEIR PA ;TICUUR PURPOSES .
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GENERAL PRODUCT INFORMATION - SECTION 1 MSDS :01279 6

Trade Product Name :CHLOROFORM

Manufacturer Name :MALLINCKRODT
Performance and Laboratory Chemical Div .

Manufacturer's Address :P .O . BOX 800
city :PARIS
State :KY
ZIP :40362
Emergency Phone Number :314-539-1600

Other calls :Same as above
Date MSDS was prepared :04/19/1995 (Effective Date)

MSDS prepared by :NOT FOUND ON MSDS

Additional information :

Synonyms : Trichloromethane
Formula CAS No . 67-66-3
Molecular Weight : 119 .38
Chemical Formula . CHCL3
Hazardous Ingredients : Chloroform

INGREDIENTS INFORMATION - SECTION 2

EXPOSURE LIMITS

INGREDIENT NAME PEL TLV

Chloroform NOT FOUND NOT FOUND

PERCENTAGES **
HIGH % LOW %

CAS NUMBERS **
CAS ON MSDS CIMS VERIFIED CAS

Chloroform 67-66-3 Not verified

* * * HAZARDS IDENTIFICATION - SECTION 3 * * *

Routes of entry :This section not found on MSDS . Refer to sections
below .

Signs of exposure :INHALATION :
Acts as a relatively potent anesthetic . Irritates
respiratory tract and causes central nervous
system effects, including headache, drowsiness,
dizziness . Higher and unconsciousness . Prolonged
exposure may lead to death due to irregular
heart beat and kidney and liver disorders .

INGESTION :
causes severe burning in mouth and throat, pain
in the chest and vomiting . Large quantities may
cause symptoms similar to inhalation .

SKIN CONTACT :
causes skin irritation resulting in redness and
pain . Removes natural oils . May be absorbed
through skin .

htip :fledmind . . . /I 2796.txt?library=MSDS&iterrtid---003670024&vcrs ion= I &fi lename= I 2796.tx 12/1/99
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EYE CONTACT :
Vapors cause pain and irritation to eyes .
Splashes may cause severe irfitation and possible

Symptoms of over eye damage-
exposure :CHRONIC EXPOSURE :

Prolonged or repeated exposure to vapors may cause
damage to liver and kidneys . Contact with liquid
has defatting effect and may cause chronic
irritation of skin with cracking and drying, and
corresponding dermatitis . Chloroform is a
suspected human carcinogen .

Medical conditions
aggravated :PERSONS WITH PRE-EXISTING SKIN DISORDERS

OE EYE PROBLEMS, OR IMPAIRED LIVER, KIDNEY
OR RESPIRATORY FUNCTION MAY BE MORE SUSCEPTIBLE
TO THE EFFECTS OF THE SUBSTANCE .

Is chemical listed as.a carcinogen or potential carcinogen?

National Toxicology Program IARC Monographs OSHA
--------------------------- --------------- ----

Listed Carcinogen Group 2B NOT FOUND
* * * FIRST AID - SECTION 4 * * *

Emergency phone number : 314-539-160 0

Inhalation : REMOVE TO FRESH AIR . IF NOT BREATHING, GIVE
ARTIFICIAL RESPIRATION . IF BREATHING IS DIFFICULT,
GIVE OXYGEN . CALL A PHYSICIAN .

Eye contact : EYE EXPOSURE : WASH EYES WITH PLENTY OF WATER
FOR AT LEAST 15 MINUTES, LIFTING LOWER AND UPPER
EYELIDS OCCASIONALLY . GET MEDICAL ATTENTION
IMMEDIATELY .

Skin contact : SKIN EXPOSURE : IN CASE OF CONTACT, IMMEDIATELY
FLUSH SKIN WITH PLENTY OF WATER FOR AT LEAST
15 MINUTES WHILE REMOVING CONTAMINATED CLOTHING
AND SHOES . WASH CLOTHING BEFORE REUSE . CALL
A PHYSICIAN IMMEDIATELY .

Ingestion : Induce vomiting immediately as directed by medical
personnel . Never give anything by mouth to an
unconscious person .

Additional information :

FIRE AND EXPLOSION HAZARD - SECTION 5

Flash Point :Not given on the original MSDS
Flash Point Method :Not given on the original MSDS
Upper Explosive Limit :Not given on the original MSDS
Lower Explosive Limit :Not given on the original MSDS
Autoignition Temperature :Not given on the original MSDS
Extinguisher Media :USE ANY MEANS SUITABLE FOR EXTINGUISHING

SURROUNDINGGFIRE .
Special Fire Fighting

hupl/edmind . . ./12796.txt?library=MSDS&itemid--003670024&version=l&filename=12796 .tx 12/1/99
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Procedures :SPECIAL INFORMATION : IN THE EVENT
OF A FIRE, WEAR FULL PROTECTIVE
CLOTHING AND NIOSH-APPROVED
SELF-CONTAINED BREATHING APPARATUS
WITH FULL FACEPIECE OPERATED IN
THE PRESURE DEMAND OR OTHER POSITIVE
PRESSURE MODE .

Unusual Fire and Explosion
Hazards :FIRE : SLIGHT FIRE HAZARD WHEN

EXPOSED TO HIGH HEAT; OTHERWISE,
PRACTICALLY NOT FLAMMABLE .

ACCIDENTAL RELEASE MEASURES - SECTION 6 * * *
Steps to be taken in case material is released or spilled :
VENTILATE AREA OF LEAK OR SPILL . REMOVE ALL SOURCES OF IGNITION .
CLEAN-UP PERSONNEL REQUIRE PROTECTIVE CLOTHING AND RESPIRATORY
PROTECTION FROM VAPORS . CONTAIN AND RECOVER LIQUID WHEN POSSIBLE.
COLLECT AS HAZARDOUS WASTE AND ATOMIZE IN A SUITABLE RCRA APPROVED
COMBUSTIBLE CHAMBER, OR ABSORB WITH VERMICULITE, DRY SAND, EARTH
OR SIMILAR MATERIAL FOR DISPOSAL AS HAZARDOUS WASTE IN A RCRA
APPROVED FACILITY . DO NOT FLUSH TO SEWER0

* * * HANDLING & STORAGE - SECTION 7

Precautions to be taken in handling and storage :
KEEP IN A TIGHTLY CLOSED CONTAINER . PROTECT FROM PHYSICAL DAMAGE .
STORE IN A COOL, VENTILATED AREA AWAY FROM SOURCES OF HEAT,
MOISTURE AND INCOMPATIBILITIES . Wear special protective equipment
Montrol Measures" section) for maintenance breake-in or where
exposures may exceed established exposure levels . Wash hands, face,
forearms and neck when exiting restricted areas . Shower, dispose of
outer clothing, change to clean garments at the end of the day . Avoid
cross-contamination of street clothes . Wash hands before eating and do
not eat, drink, or smoke in workplace . Containers of this material may
be hazardous when empty since they retain product residues (vapors,
liquid), observe all warnings and precautions listed for the product .
Odor threshold 250 mg/m3 . The odor threshold only serves as a warning
of exposure, not smelling it does not mean you are riot being exposed .

Other precautions :
PRECAUTIONARY MEASURES

DANGERO MAY BE FATAL IF SWALLOWED .
INHALED OR ABSORBED THROUGH SKIN. CAUSES IRRITATION
TO SKIN, EYES AND RESPIRATORY TRACT . MAY EFFECT
CENTRAL NERVOUS SYSTEM, CARDIOVASCULAR SYSTEM, LIVER
AND KIDNEYS . SUSPECT CANCER HAZARD . MAY CAUSE CANCER .
Risk of cancer depends on duration and level of exposure .

Do not breathe vapor .
Do not get in eyes, on skin, or on clothing .
Keep container closed .
Use with adequate ventilation .
Wash thoroughly after handling .

* * * CONTROL MEASURES - SECTION 8

Respiratory protection :If the TLV is exceeded, wear a supplied-air,
full facepiece respirator, airlined hood, or
self-contained breathing apparatus .

hupl/edmind . . ./12796.txt?library=MSDS&itemid--.003670024&version=l&filename=12796.tx 12/1/99
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Protective gloves :WEAR IMPERVIOUS GLOVES to prevent skin
contact .

Eye protection :USE CHEMICAL SAFETY GOGGLES AND/OR
A FULL FACE SHIELD WHERE SPLASHING
IS POSSIBLE . CONTACT LENSES SHOULD
NOT BE WORN WHEN WORKING WITH THIS
MATERIAL . MAINTAIN EYE WASH FOUNTAIN
AND QUICK-DRENCH FACILITIES IN WORK
AREA .

Other protective clothing
or equipment :SKIN PROTECTION : WEAR IMPERVIOUS PROTECTIVE

CLOTHING, INCLUDING BOOTS, GLOVES ,
LAB COAT, APRON OR COVERALLS TO PREVENT
SKIN CONTACT.

Work hygenic practices :Wash thoroughly after handling .

Ventilation requirements :A SYSTEM OF LOCAL AND/OR GENERAL EXHAUST
IS RECOMMENDED TO KEEP EMPLOYEE EXPOSURES
BELOW THE AIRBORNE EXPOSURE LIMITS .
LOCAL EXHAUST VENTILATION IS GENERALLY
PREFERRED BECAUSE IT CAN CONTROL THE
EMISSIONS OF THE CONTAMINANT AT ITS
SOURCE, PREVENTING DISPERSION OF IT
INTO THE GENERAL WORK AREA . PLEASE
REFER TO THE ACGIH DOCUMENT, 'INDUSTRIAL
VENTILATION, A MANUAL OF RECOMMENDED
PRACTICES', MOST RECENT EDITIONS,
FOR DETAILS .

Local exhaust recommended :See 'Ventilation Requirements' above .

Mechanical :See 'Ventilation Requirements" above .

Special requirements :Not given on the original MSDS

Other requirements :Not given on the original MSDS

Additional information :

* * * PHYSICAL/CHEMICAL CHARACTERISTICS - SECTION 9

Boiling point :61 .3C/142F
Melting point :-63 .5C/-82F
Specific gravity :1 .4 9
Vapor pressure :100 § 10 .4C/51 F
Percent volatiles :Not given on the original MSDS
Vapor density (Air=l) :4 . 1
Evaporation rate :11 .6

Compared to :BUAC
Water solubility :0 .8G/lOOG§ 20C
Appearance :CLEAR COLORLESS LIQUID. CHARACTERISTIC,

ETHEREAL ODOR

REACTIVITY DATA - SECTION 10

Water reactivity :Not given on the original MSDS

Is this chemical stable under normaI
conditions of handling and storage? :Stable under ordinary conditions

of use and storage .
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Conditions to avoid :Not given on the original MSDS

Incompatibility (materials to avoid) :Strong caustics and chemically
active metals such as aluminum,
magnesium powder, sodium, or
potassium, acetone, fluorine,
methanol, sodium methoxide,
dinitrogen tetroxide, tert-
butoxide, trisopropylphosphine .

Hazardous decomposition products :TOXIC GASES AND VAPORS
SUCH AS HYDROGEN CHLORIDE,
CHLORINE, PHOSGENE, AND
CARBON MONOXIDE MAY HE
RELEASED UPON HEATING
TO DECOMPOSITION .

Is hazardous polymerization possible? :WILL NOT OCCUR

Conditions to avoid regarding
polymerization :Not given on the original MSDS

* * * TOXICOLOGICAL INFORMATION - Section 1 1

H M I S Classification
Health : 2
Fire : 0
Reactivity 0
Special hazard

Immediate (acute) effects : Oral rat LD50 :
908 mg/kg, skin rabbit
LD50 > 20 gm/kg ; inhalation rat LC50 :
47702 mg/m3/4H ; irritation data : skin
rabbit 10 mg/24H open mild ; eye rabbit :
20 mg/24H moderate ; investigated as a
tumorigen, mutagen, reproductive effector ;

Delayed (subchronic &
chronic) effect s

Other data Cancer Status :
IARC Category 2B, NTP Listed Carcinogen .

Exposure guidelines

Target organ data

* * * ECOLOGICAL INFORMATION - Section 12

Degradability (BOD & COD )

Octanol/ Water Partition
Coefficient

soil mobility

Reference to data in other
sections

* * * DISPOSAL CONSIDERATIONS - SECTION 13

hupWedmind . . . /12796.txt?library=MSDS&itemid--W3670024&version=l&filcname=12796 .tx 12./J/~9
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Waste Disposal methods :
Ensure compliance with local, state, and federal regulations .

RCRA :
Chloroform i67-66-3) - U044
(Commercial chemical product wastes designated as acute hazards or
toxic under 40 CPR 261 .33 )

* * * TRANSPORT INFORMATION Section 14

DOT, IMO, ICAO, Transport Canada
Hazard class

Proper shipping name

U N number

Label

Packing group

Placard

NFPA
Health
Fire
Reactivity
Special

* * * REGULATORY INFORMATION Section 15

U . S . Federal Regulations

OSHA
TSCA : Chloroform is listed on the TSCA inventory.

CERCLA Hazardou s
Substance (40 CFR 302) : CERCLA Sec . 103 RQ (lbs .) : 10

Listed at 40 CFR 302 .4 .

SARA EHS Sec . 302 (TPQ - lbs .) : 10,000

SARA Title III : Hazard Categories for SARA Sect . 311/312
Acute : Yes
chronic : Yes

Section 313 Supplier
Notification : SARA Section 313 Chemicals :

Yes (Toxic substances subject to annual
release reporting requirements
listed at 40 CFR 372 .65 .

SARA Hazard Categories

Chemical Substance CAS no . Concentration % Regulations

lit(pWedmind . . . /12796.txt?library=MSDS&itemid--003670024&vcrSion=l&filename=12796 .tx 12/1/99
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State Regulations :

PROPOSITION 65 WARNING :
This product contains a chemical known to the state of California to
cause cancer .

* * * ADDITIONAL INFORMATION - SECTION 16

This MSDS prepared by :NOT FOUND ON MSDS
Date of preparation for this MSDS :04/19/95
Supersedes : 11/27/89

MALLTNCKRODT PROVIDES THE INFORMATION CONTAINED HEREIN IN GOOD
FAITH BUT MAKES NO REPRESENTATION AS TO ITS COMPREHENSIVENES S
OR ACCURACY . INDIVIDUALS RECEIVING THIS INFORMATION MUST EXERCISE
THEIR INDEPENDENT JUDGMENT IN DETERMINING ITS APPROPRIATENESS
FOR A PARTICULAR PURPOSE .

MALLINCKRODT MAKES NO REPRESENTATIONS, OR WARRANTIES, EITHER
EXPRESS OR IMPLIED, OF MERCHANTABILITY, FITNESS FOR A PARTICULAR
PURPOSE WITH RESPECT TO THE INFORMATION SET FORTH HEREIN O R
TO THE PRODUCT TO WHICH THE INFORMATION REFERS . ACCORDINGLY,
MALLINCKRODT WILL NOT BE RESPONSIBLE FOR DAMAGES RESULTING FROM
USE OF OR RELIANCE UPON THIS INFORMATION .
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GENERAL PRODUCT INFORMATION - SECTION 1 MSDS :018244

Trade Product Name :CHROMIUM: 1,000 UG/ML 10,000 UG/ML
Manufacturer's Name :INORGANIC VENTURES INC .
Manufacturer's Address :1555 ROUTE 37 WEST, SUITE 9
city :TOMS RIVER
State :NJ
ZIP :0875 3
Emergency Phone Number :201-240-6700 (INORGANIC VENTURES) ; 800-424-

9300 (CHEMTREC) ; 800-424-8802 (NATIONAL
RESPONSE CENTER )

Other Calls :201-240-6700
Date MSDS was Prepared :03101/88 (ISSUE DATE)
MSDS Prepared By :NOT FOUND ON MSDS

Additional Information :

TELEX : 9102408855
EFFECTIVE DATE : 03/01/8 8
PRODUCT NAME : CHROMIUM 1000 UG/ML (0 .1% V/V)

10,000 UG/ML (1 .0% V/V)
FORMULA : CR IN DILUTE HN03
FORM . WT . : 52 .00
COMMON NAMES : N/A
NIOSH/RTECS # : N/A

INGREDIENTS INFORMATION - SECTION 2

EXPOSURE LIMITS

INGREDIENT NAME PEL TLV

AMMONIUM DICHROMATE NOT FOUND 0 .5 MG/M3
NITRIC ACID NOT FOUND NOT FOUND

PERCENTAGES **
HIGH LOW %

AMMONIUM DICHROMATE 1 0
NITRICACID 5 0

CAS NUMBERS **
CAS ON MSDS CIMS VERIFIED CAS

AMMONIUM DICHROMATE 7789-09-5 NOT VERIFIED
NITRIC ACID 7697-37-2 NOT VERIFIED

ADDITIONAL INFORMATION :

COMPONENT

AMMONIUM DICHROMATE STEL : SUSPECTED CARCINOGEN
PEL : 0 . 5 MG/M3

TOXICITY : LD50 (ORL-RAT) 1870 MG/KG
HAZARDS IDENTIFICATION - SECTION 3 * * *

Routes of Entry :INHALATION, INGESTION, EYE CONTACT, SKIN CONTACT

Signs of Acute
Overexposure :BURNS, IRRITATION, COUGHING, DIFFICULT BREATHING .

Signs of Chroni c
Overexposure :NOT FOUND ON MSDS

Medical Conditions
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Aggravated by
Exposure :LIQUID MAY CAUSE BURNS TO SKIN AND EYES . VAPORS MAY

BE IRRITATING TO EYES, NOSE & THROAT . INHALATION OF
VAPORS MAY CAUSE COUGHING AND DIFFICULT BREATHING .
CARCINOGEN OF LUNGS, STOMACH AND LARYNX .

Is chemical listed as a carcinogen or potential carcinogen by :

National Toxicology Program IARC Monographs OSHA
--------------------------- --------------- ----
YES YES YES

* * * FIRST AID - SECTION 4 * * *

Emergency phone number :201-240-6700 (INORGANIC VENTURES) ; 800-424-9300
(CHEMTREC) ; 800-424-8802 (NATIONAL RESPONSE CTR)

Inhalation :NOT FOUND ON MSDS

Eye Contact :IN CASE OF CONTACT, IMMEDIATELY FLUSH EYES . . .WITH
PLENTY OF WATER FOR AT LEAST 15 MINUTES . . .

Skin Contact :IN CASE OF CONTACT, IMMEDIATELY FLUSH . . . SKIN WITH
PLENTY OF WATER FOR AT LEAST 15 MINUTES WHILE RE-
MOVING CONTAMINATED CLOTHING AND SHOES . WASH
.CLOTHING BEFORE REUSE .

Ingestion :IF SWALLOWED, DO N 0 T INDUCE VOMITING . IF
CONSCIOUS, GIVE WATER, MILK OR MILK OF MAGNESIA .

Additional Information :

* * * FIRE AND EXPLOSION HAZARD - SECTION 5

Flash Point :N/A
Flash Point Method :NOT FOUND ON MSDS
Upper Explosive Limit :NOT FOUND ON MSDS
Lower Explosive Limit :NOT FOUND ON MSDS
Autoignition Temperature :NOT FOUND ON MSDS
Extinguisher Media :USE APPROPRIATE MEDIA .
Special Fire Fighting
Procedures :FIREFIGHTERS SHOULD WEAR PROPER PROTECTIVE

EQUIPMENT AND SELF-CONTAINED BREATHING
APPARATUS WITH FULL FACEPIECE OPERATED IN
POSITIVE PRESSURE MODE .

Unusual Fire and Explosion
Hazards :N/A

Additional Information :

TOXIC GASES PRODUCED : NITROGEN OXIDES
N F P A RATINGS : N/A

ACCIDENTAL RELEASE MEASURES - SECTION 6
Steps to be taken in case material is released or spilled :
WEAR SELF-CONTAINED BREATHING APPARATUS AND FULL PROTECTIVE CLOTHING .
STOP LEAK IF YOU CAN DO SO WITHOUT RISK . USE WATER SPRAY TO REDUCE
VAPORS . TAKE UP WITH SAND OR OTHER NON-COMBUSTIBLE ABSORBF14T MATERIAL
AND PLACE INTO CONTAINER FOR LATER DISPOSAL . FLUSH SPILL AREA WITH
WATER-

* * - HANDLING & STORAGE - SECTION 7
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Precautions to be taken in handling and storage :
SPECIAL PRECAUTIONS : KEEP CONTAINER TIGHTLY CLOSED .

STORE IN CORROSION-PROOF AREA .

Other Precautions :
E P A HAZARDOUS WASTE # : D002 (CORROSIVE WASTE)

CONTROL MEASURES - SECTION 8 * * *

*** Personal Protective Equipment

Respiratory Protection :NIOSH APPROVED RESPIRATOR .

Protective Gloves :PROPER GLOVES .

Eye Protection :SAFETY GLASSES WITH SIDE SHIELDS .

Other protectiv e
clothing or equipment LAB COATAPRON ; VENT HOOD .

Work/Hygenic Practices :NOT FOUND ON MSDS

Ventilation Requirement s

Local Exhaust :RECOMMENDED

Mechanical (General) :NOT FOUND ON MSDS

Special Requirements :NOT FOUND ON MSDS

Other Requirements :NOT FOUND ON MSDS

Additional Information :

* * * PHYSICAL/CHEMICAL CHARACTERISTICS - SECTION 9

Boiling Point :100C~(212F )
Melting Point :N/A
Specific Gravity (H20 = 1) :1
Vapor Pressure :N/ A
Percent Volatiles :NOT FOUND ON MSDS
Vapor Density (Air=l) :N/A
Evaporation Rate :NOT FOUND ON MSDS

Compared To :NOT FOUND ON MSDS
Water Solubility :COMPLETE
Appearance :PALE YELLOW, CLEAR SOLUTION WITH NO ODOR .

Additional Information :

* * * REACTIVITY DATA - SECTION 1 0

WATER REACTIVITY? 'NOT FOUND ON MSDS

Is this chemical stable under norma l
conditions of handling and storage? :STABLE

Conditions to Avoid :N/A

ncompatibility (materials to avoid) :ORGANIC MATERIALS, STRONG REDUC-
ING AGENTS .

Hazardous Decomposition or Byproducts :OXIDES OF NITROGEN

hupI/edmind . . . /I 8244Ax(?1ibrary=MS DS&itemid--990201913&vers ion= I &fi lenamlz= I 8244 .tx 1211/99
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Is Hazardous Polymerization Possible? :NOT FOUND ON MSDS

Conditions to avoid regarding
polymerization :NOT FOUND ON MSDS

Additional Information :

* * * DISPOSAL CONSIDERATIONS - SECTION 13
Waste Disposal Methods :
DISPOSE IN ACCORDANCE WITH ALL APPLICABLE FEDERAL, STATE, AND LOCAL
ENVIRONMENTAL REGULATIONS .

Additional Information :

ADDITIONAL INFORMATION - SECTION 1 6

THIS MSDS PREPARED BY :NOT FOUND ON MSDS
DATE OF PREPARATION FOR THIS MSDS :03/01/8 8

NOTICE :
THE ABOVE INFORMATION IS BELIEVED TO BE ACCURATE AND REPRESENTS THE
BEST INFORMATION CURRENTLY AVAILABLE TO US . IT HAS BEEN COMPILED FROM
THE DATA PRESENTED IN VARIOUS TECHNICAL PUBLICATIONS & OUR EXPERIENCE .
IT IS THE USER'S RESPONSIBILITY TO DETERMINE THE SUITABILITY OF THIS
INFORMATION FOR THEIR PARTICULAR PURPOSES . WE ASSUME THAT ONLY
QUALIFIED INDIVIDUALS, TRAINED AND FAMILIAR WITH PROCEDURES SUITABLE
TO THIS PRODUCT WILL HANDLE THIS MATERIAL .

hupl/edmind . . . /I 8244AX01 ibrary=MS DS& i temid--990201913&vcrs ion= I &fi lenalilc= I 8244Ax 12/1/99
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DACCO DEL AMO CHEMICAL COMPANY No. 301 P

Chernicals 535 West 152nd Street CYCLOREXANONE
Gardena, California 90248 (Rovision Q

(213)532-9214 batied: August-1979
Revisod : April 1989

triab, cycl-OHM[MONE CY0200-(ZTN SEALER )
V f(Pillost(OriglaNses) :

In the production c( @41c add (w nylon and as a solvent for DDT, cenulouc liectac. altrocellutom, latural ratio-,
MY mint. crude ruibbeG waxes . and 1hollgics. 14MIS XFPA

C\f O(h r Daignalloriv CycW4xyl 1<6(onq kewhaziuraftlenc ; Pimclic Ketone; Pimclin Ketone ; ql( .~)-. It I
CA-4 No. 0108-94-1 F 2

lk 0 1 3blimifacturtr. Contact your suppileirair distributor. Consult the lawstodition o(Cheitdcalweek PlIc'. SBuy. rj'OuUclGcniumft(.73)fwarwo(suppliw .
*See sta. X K

:tfE M- .9
hasminc, co 100%

as (A PEL (SkIn') ACGIII TLY (Sittit'), 1999-n NIOS11 RM Jq1 X
8-lu TWA-- 25 ppm, 100 niginis ILV-WA.' 25 pims, too mghnl 10-hr TWA: 25 ppm, 100 mg/rril

Toxicity ODC2 1
llurrum. lnhilmioo, TC., 7 1 plia,

,Ili 3 materialain be aborbed c4ouSh imic(skin, which contributes to uv~&71 exposure .
tSj KOSH. MCS (GW1050X-4'~ fcr w1didemel 4&1&.

'XfQ9T'

nill'otnt; 314"F(156*C) Volatile by Volume- ca 100
Me tug Point: .26'F (.32 *C) Molecular Weight : 93 ZIMI
Val )r DaLsilty (Air - Ili 3 .41 Specific Gravity (11,0 - 1): 0 .9478at68'F(20'0
Val arPressure . 2Twa68*F(20"C) Stilublitty In Water (%) : $ligh t

Ap curance and Odor : A clear, water whim to slightly yellow ally liquid, characteristic acctone: or peppermint odw . The tinfa6gucd
thr, :hold of rc6ognition (100% of the led period) is 0.24 Equit.

Fb traturv. IFU 4F (420'Ci LFL 1 .1% ~p JVFUS
.
.1

Fri ngulthingmedla . use water spray. dry Chemical. C-astiondloxide (COS), or"alcobel" (oam to "tinguisit cyclotwxana" fims .
Uu water spray to owl fm~ .aposcd comainers, to flush sp& away from sqMldvc "posuca, to disperIC the vzqiur . to diliat spilled
cyc )[talmone to nonflammable mixtures, and to protect penosmel autimpsing to stop or seal the smurt;a ofSite leaking material .

Un sual nm or Fxplosloa Ilazards: Cyclatiesimorm is a moderate firs and explosion hilzard. Its hcavicir4m air valpar van flow
901 g SQrf1C4iC!. 001144t In klw4y~.confined arcat; reach .aslislardsourec of ignition; AM flub back toils seturce.

Spc 4ul M~Flghtlng Procedures : Wcar a sclkilaildri6d bmad"i; apparatus (SCBA) with a full faceiiiccc operated in the
pro rurc4arriami"pasklyv-piwiture mode. Ussicar,cihselectingcquipment (See scm 511. ComEtions to Avoid) .

Sm lifty/PolymerlentSon . Cyclohoximonclambleinctosedcont
P01', 17;C~IZ.AdNl Carm*(OCCUT .

Cht nitestlacompatibillt(tc: Cyclohasnorm can raset dangerously with oxidizing agents and nittic acid .

Cov dltlons to Avoid :
pro< ucti. cyclob"ancric can soften or dissolve Soma plastics. rains . and rubber%: LWs majaii(cci petsonal protecfive equipment (see wo
4 . S ccial Firt-fightisal; lsroeedurcs ~

Z

H rdous products of DeCOMPOSM0111- ThcrFrAl oxidative dcgradatio,, of cyclohcxamiruc during fims can p(nd"t to&ic CW-A such as

:; monoxide.

C
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-id`t/idsj T̂No, 301 CYIHEIXANONE 4189
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C-arcifiagetticky: lolacaumano Is nat 11" is a carclinaccu .bythe NTP. LAAC, at OSHA.
'ISIAlumaryo(Risks: statute vapor irrictuac ific cycs~ nosa . OvatiL and irturlitritary, system at relatively low levels (as 50Plan) .

~Nol$oagc44 cart =repeated Itir, ar,,sithdasmscxida,Usm (10(assinf- tuhts . SM theralcal burns. lithelatio. "I"ns"M ~USC$ budachc .

I
1-W stacuncodscitassm3s. and poxdbtedoa&C~ctolwxaconf-deptacs th4ccritral nmou, system S) ; i sCN th

led"tocolCcondlu"al is :ct! 'kin absorlalem (64- PcObfttcd 1*1101119 Of contaminated clothing) .
g4ruvAttel by Loq-Ttrm Exposures Rom ropartad .

Target Orracts. S 4Y44 nota, doors. rotpinausty iryttem. CNS.
Maury Entry: don, tUd couacVbsqrpdOcr.
Acute Fffccts : " aof the em sk4 mucous merabranas. and poctibic stmosis fi-OM dapiessio, Of a, CNS .
Chronic Effects: N f"rto&

FIRSTAID
LYCS~,=cdiswly A: to"acd"wly A it eyes, Including trader th4 *Ytlids . Sandy but thoroughly with flooding 3traunts of rt,nning wxta~ in, at 1',,
Is m a-ler

.

of .Mo.=Rmovecont nated clothing immajiltdy and place It IdU1 an appropriate comaltust . Rinsc; the artoclod me with fluoding snt~h .jv,
Of Water: Wash it WM ap am Water .
Inhalation: Rcmctyc capaced pman to fresh to. stators and/or support his ot her brearidairtg as needed . H*vcqualificiurictlical
Innannet administa o Sea as rcquiv:4 Keep him or hear warm W at raft until medical halp it avallabla.Ingestion: uftlr~aly. old accidental ingestion occur. give the expricati parson I to 2 glasses of water to dris&
Get In-plant, parrame or community anedicat help for all exposairts . Seek prompt modicad assistance for furdw treatnu-4t, ot,,ema .
tion, $and supixxMxt after t aid.

eras c 11L U
V1

~k,.Ora~fcspl!y nft 4 v a sweet of ignition. and provide a4cluate ciplosion .pmof v=dIadoa idswiKm" in a
cy; h aunup pars~nael should avoid skIn contact with this mattsrial tindinlialaducof itivapot .
Contain the sp ;tld c CAMOVIC, art "(with ventsWitc. and place it but, tippropristacontrinm fardispovd .

nisp '
your supplier or a licensed conuxacr far detailed coximmendattions . Follow FMoxttl. statc . sad %,~al tcguillion,

0SHA I)t4(:j:aC`Z
Listed as an Air Contain ftsA((29 CrR 19 10 .10W Suboart Z)
KPA Designations
Listed at RCRA Hazard Us Waste No. U057 (40 CFR 261 .33 )
Listed as A CFRCL11 11, ..d=$,,bcimee(40CFR302A)RtpocubleQvintity(RQ) :50001b(2270kg),tlr.~ril%eRCRA . 13coll
SARA Extremely Nazar ousSubsiance(40CM355): Kai Listed
SARA Toxic ChcmkZ* (40 CFR 312AS) : Not Usted

C I All ractive eyctjxsara~ Orcharrical safety gollics. Mice splashing If I-Mahoxana C is possibk, a full facc
M

sh
~- rvlt.- HA cir and face-protcaian regulations (29 CFR 19 10.133~ Itespirrat pprOVcd respirator per

e msxlrutun~ concentrations MAW the eaction 2. FollowOSHA respiratur scgulalow,
Stacy Or atraroadric opentsiatu (lake Or closains reactor vassals and storage utnk~j wear an SMA .

ifylZ, respirators Will nal pratem Vock"s In O3(yScn-&r1CIWt atmospheres . Use care in sc1caing equiptimt (sce sea .
oaditiuasutAvold~O er : Wear Linficrvions gloves . boots~ aprrum. aW Sauctleut Irs prevent prolonged Or mpcucd sZn contact with

cyclaketartuars. Ventus ril Install and operate tWeral "A local maximum 441mitmixtsof v"fitation systems powerful Waugh i n

C

'f
maitudnairittunc ions of this material below the OSHA PEL stAndard cited in section 2- Local exhaust ventilation is Ircictrout

Lmorenbou-4sio: it prcvcaus dit siod of the contaminant into the general wd& artat by crurdnating it at Its source. Consul(the latest edition oflf~In n"P5'xvGenium referonat 103 t detailed! recommendations . Safety Shiddeut: M416 emerrency, eyewash stado" safety/quick-riftetch showers.Otis'
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and washing fullitits gv &Me In we* are--. Contaminattri Ecluipmeat: Conrad knum, pom a special hazard, suft Ituixes may absort,

rug

an t

tnritaat~, and all IWj*, atti them, Do no %year contact Imam In any work arm. lt~ and Itatuttler comaralmead clothing befute

L., 6"

V .

-rcanriluft,gi 11 Argain; clean matcrial froo, yaw ahom and equipatmt. Commewitt. Foredo: Soodpanuinal byziWc-. always wish ihotovgldy
1111 *d befatetaxin& drinlcirt& smoking. using thatallet," l(acph off yourclad"S and equip

,.,,.L Avoid transferring from your hands to your mouth while caUnS. driniting. of smoking. Do %at mt. drink or smake in wark tucas .
nat C cyclahex vapar .

S

StarageNtscrecadoo : S ccyclohmanone inclosed contalmns Ina coal . dry. vitti-vartulattod area away from oxidizing agents and sou(cel
a(ignisilort.
F1191"ttring Cantruln la,:Uically ground and boad all containerv used in shipping . receiving. tram(Wing, producing. and azanplint;
ar,maliwu tu'pr"Wt stsd sparks .'llou"' Icc-1"Optl .. I sur- ~o "

Hulurdous MattrialsTs k.(40 CFR 172.101). Not Usted

Optionstil zzurdous Materials Table (49 CFR 172.102)a"W* W
IMO Shipping Nansta : q clolaureflong 111,10 I.Abcb Flammable Uquid
CNIO Hazard 0mun 3.3 lMDG Packaging Group : Ul
IMOTD No . : UN191 5
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GENERAL PRODUCT INFORMATION- SECTION 1 MSDS.02264 8

Trade Product Name :ETHYLBENZENE, CIN F38
Manufacturer Name :CHEM SERVICE, INC .
Manufacturer Address :P .O . Box 310 8
city :WEST CHESTER
State :PA
ZIP :19381
Emergency Phone Number :610/692-3026
Other calls :610/692-302 6
Date MSDSwas prepared :01/25/1995 (Last Revised)
MSDSprepared by :NOT FOUND ON MSDS

Additional informatio n

OTHERNAME: Phenylethan e
INGREDIENTS INFORMATION - Section 2

EXPOSURELIMIT S

INGREDIENT NAME PEL TLV OTHER

Ethyl-benzene 100 ppm 100 pp m
(435 mg/m3) (434 mg/m3)

PERCENTAGES

HIGH % LOW %
Ethyl-benzene NOT FOUND

CAS NUMBERS **

CAS NUMBER
Ethyl-benzene 100-41-4 NOT VERIFIED

Additional information :

HAZARDS IDENTIFICATION - Section 3

*** EMERGENCY OVERVIEW** *
Routes of Entry : This section not found on MSDS. Refer to sections

below .

Signs of Acut e
Overexposure : All chemicals should be considered hazardous -

Avoid direct physical contactf J
Can cause skin irritation . Can cause eye
irritation . May be harmful if absorbed through
the skin . May be harmful if inhaled . May be
harmful if swallowed . Can be irritating to mucous
membranes .
Can cause nervous system injury . Dust and/or
vapors can cause irritation to respiratory tract .

Signs of Chroni c
Overexposure Prolonged exposure my caus e
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