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EXECUTIVE SUMMARY

The chemical hazards associated with the tasks at this site(s) are expected to include exposure
to varying levels of volatile organic compounds (VOCs), pesticides, petroleum products,
polychlorinated biphenyls (PCBs), and mustard agent. )

The U.S. Army Technical Escort Unit (TEU) will be available on site to assist with the
screening of samples for chemical agents. Section 2.0 describes the subcontractor’s
responsibilities.

The physical hazards include working around heavy equipment, drill rig and backhoe thermal
stress and the limitations using personnel protective equipment. Each of this hazards is
described in Section 3.0.

Section 5.0 describes the environmental monitoring requirements which consist of using an
HNu with an 11.7 electron volt (V) bulb and chemical agent monitoring equipment.

Due to the limited amount of information provided by previous investigations and record
searches, assigned protection levels at this site(s) are conservative in nature. The level of
personal protection assigned for work tasks and other operations will be Levels D, Modified
Level D (D +), Level C and Level B. This information is provided in Section 6.0

Section 8.0 describes emergency procedures which includes Figure 8-1, showing the route to
the nearest public and base hospital; along with first aid procedures, communication
procedures, and other site concerns.
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1.0 INTRODUCTION

This Site-Specific Health and Safety Plan (HASP) has been designed for site investigation
work at Marine Corps Base MCB), Camp Lejeune, Jacksonville, North Carolina, Sites A, 12,
68, 75, 76, 84, and 85.

1.1 Policy

It is the policy of Baker Environmental, Inc. (Baker) that all on-site hazardous waste
management activities be performed in conformance with a Site-Specific HASP. The HASP is
written based on the anticipated hazards and expected work conditions and applies to
activities performed by both Baker and Baker’s subcontractors. The HASP may be
modified/updated with the approval of the Project Health and Safety Officer (PHSO) and
Project Manager. Proper notification will be given to the Navy Technical Representative
{NTR) when significant changes to the HASP are implemented.

This plan, at a minimum, meets the requirements under OSHA Standard 29 CFR 1910.120
(Hazardous Waste Operations and Emergency Response).

1.2 References

The following publications have been referenced in the development and implementation of
this HASP.

e American Conference of Governmental Industrial Hygienists (ACGIH), Threshold
Limit Values for Chemical Substances and Physical Agents and Biological Exposure
Indices for 1993-1994.

o The Center for Labor Education and Research, Lori P. Andrews, P.E., Editor. Worker
Protection During Hazardous Waste Remediation, Van Nostrand Reinhold, New York,
New York. 1990.

o Lewis, Richard J., Sr. Hazardous Chemicals Desk Reference, 3rd Edition, Van
Nostrand Reinhold, New York, New York. 1991.

o National Institute for Occupational Safety and Health/Occupational Safety and
Health Administration/U.S. Coast Guard/U.S. Environmental Protection Agency
(NIOSH/OSHA/USCG/EPA). QOccupational Safety and Health Guidance Manual for
Hazardous Waste Site Activities. October 1985.

¢ Occupational Safety and Health Administration. Federal Regulations. 29 CFR 1910
and 1926. 1993.

e U. S. Coast Guard. Policy for Response to Hazardous Chemical Releases. USCG
Pollution Response COMDTINST-ML6465.30.

e U.S. Department of Health and Human Services, Public Health Service, Centers for
Disease Control, NIOSH. NIOSH Pocket Guide to Chemical Hazards. June 1990.

e U.S. Environmental Protection Agency, Office of Emergency and Remedial Response,
Emergency Response Division. Standard Operating Safety Guides. June 1992.

e U.S. Department of the Army. The Army Toxic Chemical Agent Safetv Program,
Army Regulation 385-61.
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e U.S. Department of the Army. Safety Regulations for Chemical Agents H, HD, HT,
GB, and VX, AMC Regulation 385-131.

o Water and Research, Inc. Initial Assessment Study of Marine Corps Base Camp
Lejeune, North Carolina. Prepared for Naval Energy and Environmental Support
Activity (NEESA). April 1983.

1.3 Pre-Entry Requirements

During the site mobilization the Site Health and Safety Officer (SHSO) will perform a
reconnaissance of each site (work areas) as identified in the Work Plan, establish or confirm
emergency points of contact and procedures, and review any other issues deemed necessary to
address site safety and health. The SHSO will then conduct a health and safety briefing with
site personnel (as identified in Section 2.0) to discuss data obtained from the previous site
reconnaissance, provisions outlined in this HASP, and appropriate safety and health related
procedures/protocols.
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2.0 PROJECT PERSONNEL AND RESPONSIBILITIES

The following personnel are designated to carry out the stated job functions for both on- and off
site activities. (Note: One person may carry out more than one job function, and personnel
identified are subject to change.). The responsibilities that correspond with each job function
are outlined below. :

PROJECT MANAGER: Mr. Raymond Wattras

The project manager is responsible for assuring that all activities are conducted in accordance
with the HASP. The Project Manager has the authority to suspend field activities if
employees are in danger of injury or exposure to harmful agents. In addition, the Project
Manager is responsible for:

e Asgsisting the PHSO in Site-Specific HASP development for all phases of the project.

e Designating a Site Health and Safety Officer and other site personnel who will assure
compliance with the HASP.

¢ Reviewing and approving the information presented in this HASP.

PROJECT HEALTH AND SAFETY OFFICER (PHSO): __ Mr. Ronald Krivan, CSP

The PHSQ is responsible for general development of the HASP and will be the primary contact
for inquiries as to the contents of the HASP. The PHSO will be consulted before changes to the
HASP can be approved or implemented. The PHSO is responsible for:

¢ Coordinating the review, evaluation, and approval of the HASP.

® Developing amendments to the HASP, when applicable.

o Resolving issues that arise in the field with respect to interpretation or
implementation of the HASP.

o Monitoring the field program through a regular review of field health and safety
records, on-site activity audits, or a combination of both.

¢ Determining that all Baker personnel have received the required training and medical
surveillance prior to entry onto the site.

SITE MAN AGER: (To be Provided in Final HASP Submission)

The Site Manager is responsible for assuring that all day-to-day activities are conducted in
accordance with the HASP. The Site Manager has the immediate authority to suspend field
activities if employees are subjected to a situation that can be immediately dangerous to life or
health. The Site Manager's responsibilities include:

e Assuring that the appropriate health and safety equipment and PPE has arrived on
site and that it is properly maintained.

o Coordinating overall site access and security measures, including documenting all
personnel arriving/departing the site (by name, company and time).
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Approving all on site activities, and coordinating site safety and health issues with the

SHSO.

Assisting the SHSO in coordinating emergency procedures with the Naval Activity,
emergency medical responders, etc., prior to or during site mobilization activities.

Assuring compliance with site sanitation procedures and site precautions.
Coordinating activities with Baker and subcontractor personnel.
Overseeing the decontamination of field sampling equipment.

Serving as the backup/alternate Emergency Coordinator.

Assuming the responsibilities as indicated under “Field Team Leader,” in hig/her
absence.
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SITE HEALTH AND SAFETY OFFICER: _ (To be Provided in Final HASP Submission)

The SHSO is responsible for site implementation of the HASP. The SHSO also has the
immediate authority to suspend field activities if the health or safety of site personnel is
endangered; to audit the subcontractor training, fit testing, and medical surveillance records
to verify compliance; and, maintaining these records at the Baker Command Post. The SHSO

is responsible for:

e Coordinating the pre-entry briefing and subsequent briefings.

e Agsuring that monitoring equipment is properly calibrated and operated.

e Assure compliance with the Standard Operating Procedures (SOPs) in Attachment A.

e Inform personnel of the Material Safety Data Sheets (MSDSs) located in Attachment B
and emergency procedures for exposure to hazardous materials/waste presented in
AttachmentC.

¢ Managing health and safety equipment, including instruments, respirators, PPE, etc.,
that is used in field activities.

e Confirming emergency response provisions (as necessary) in cooperation with Naval
Activity Requirements, emergency medical care, etc., prior to or during site
mobilization activities.

e Monitoring conditions during field activities to assure compliance with the HASP and
evaluate the need for work procedure or PPE changes.

e Documenting, as necessary, pertinent information such as, accident investigation and
reporting, safety inspections, a record of site conditions, personnel involved in field
activities, and any other relevant health and safety issues

¢ Overseeing the decontamination of personnel and determine safe boundary procedures
for activities requiring Level C or higher protection levels.

® Acting as the Emergency Coordinator and assuring the availability of a
communication network and deployment of the HASP and emergency equipment to
field teams.

FIELD TEAM LEADER: (To be Provided in Final HASP Submission)

The Field Team Leader is responsible for:

Safety issues relevant to the tasks under his/her direction.

Determining safe boundary procedures for activities requiring Level D or D+
protection levels,

Assuring that PPE is properly maintained.
Complying with the conditions as outlined under Field Team Members.

Assuming the responsibility as indicated under “Site Manager” in their absence.
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FIELD TEAM MEMBERS: (Tobe Provided in Final HASP Submission)

The Field Team Members are responsible for:
o Familiarity with the HASP.

e Attending training sessions to review the HASP, and staying informed of additional
safety and health information.

e Being alert to identified and unidentified hazards and reporting unidentified hazards
to the SHSO and Site Manager.

e Offering suggestions, ideas, or recommendations that may improve or enhance site
safety.

e Complying with the contents of the HASP.

¢ Conducting site activities in an orderly and appropriate manner.

o Reporting accidents/injuries, however minor, to the SHSO as soon as possible.

Subcontractor personnel are responsible for:

e Complying with the conditions as outlined under Field Team Members.

e Obtaining the appropriate training, fit testing, and medical surveillance requirements
under 29 CFR 1910.120 and 1910.134 and providing this documentation to the Site
Manager prior to or during site mobilization.

o Complying with the training and medical surveillance requirements as outlined in

Sections 9.0 and 10.0, respectively, and providing his’her own PPE that meets or
exceeds the level of protection as outlined in this HASP.

SUBCONTRACTOR COMPANIES:
Drilling Operations: (To be Determined per Baker’s Basic Ordering Agreements)
Survey Operations: (To be Determined per Baker’s Basic Ordering Agreements)
Geophysical Operations: (To be Determined per Baker’s Basic Ordering Agreements)
UXO Clearance: (To be Determined per Baker’s Basic Ordering Agreements)
Analytical Laboratory: (To be Determined per Baker's Basic Ordering Agreements)

NAVFACENGCOM REPRESENTATIVES:
Ms. Katherine Landman (NTR) (804) 322-4818

ACTIVITY/BASE REPRESENTATIVES:
Mr. Neal Paul (CLEJ EMD) (910) 451-5063

2-4



FEDERAL/STATE/LOCAL REPRESENTATIVES:

Ms. Gena Townsend (USEPA, Region IV)
Mr. Patrick Walters (NCDEHNR)

INDEPENDENT REPRESENTATIVE:
U.S. Army Technical Escort Unit

2-5
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3.0 SITE CHARACTERIZATION

This section presents the site descriptions, work tasks at each site, and the associated hazard
evaluation.

3.1 Site Background

This subsection presents site background information on the seven sites at MCB Camp
Lejeune that are included in this HASP.

3.1.1 Site A-MCAS Officers Housing

Site Location and Setting

e Site is located along the bank of the New River, adjacent to the MCAS Officers
Housing; high profile area.

o The area is due east approximately 375 feet from Longstaff Road at intersection of
Trotter Street.

Site History

s Site history is unknown; was discovered during Round 2 sampling, 1986 (ESE). Waste
was noted eroding out of a cut bank along the New River. Tentatively identified
hospital wastes, including needles and vials of white powder (reportedly chlorine-
based substance).

Previous Investigations

o Site Summary Report (1990)
» Twoshallow monitoring wells installed, 1986
» Tworounds of sampling
-~ December 1986: 2 groundwater wells. 1 surface water, 1 sediment

- March 1987: 2 groundwater wells
» Analyzed for free chlorine, oil and grease, VOAs
» Findings:

- 1986: sediment, 167 pg/g oil and grease
-- 1987: very low concentrations of oil and grease in groundwater

3.1.2 Site12- Explosive Ordnance Disposal (G4)

Site Location and Setting

o Areaislessthantwo acres.

e Site located approximately two miles northeast of Sneads Ferry Road and Fire
Tower M.

Site History

e Site is within an area where unserviceable or defective ordnance is disposed of by
burning or exploding.

e Operation initiated in the early 1960s and continues today.

3-1



3.1.3

Site discovered during operatibns (1992). A deep (approximately 8 feet bgs) explosion
uncovered an oily sheen and petroleum odors were noted. Military personnel notified
EMD.

Suspected site (operational) related contaminants:
» Ordnance - burned or exploded

» Colored smokes
» White phosphorus
» Heavy metals

Probable contaminants of concern:
» Suspected petroleum/fuel discovered during demolition exercises at depths greater
than 8 feet below ground surface.

Site 68 - Rifle Range Dump

Site Location and Setting

o Suspected burial area is less than five acres in size and is estimated to be
approximately 10 feet deep with a total of approximately 100,000 cubic yards of
material (Site Summary Report, 1990).

e Site located west of Range Road, about 2,000 feet west of the Rifle Range water
treatment plant, about 800 feet east of Stone Creek.

Site History
o Operated from 1942 through 1972.
e Used as a disposal area; variety of wastes disposed including garbage, building debris,

waste treatment sludge and approximately 2,000 gallons of waste solvents.

Previous Investigations

Site Summary Report (1990)

» Cited “major concern” for groundwater contamination; noted appearance of
organic compounds identified in the potable supply wells (RR-45, 130 feet deep;
RR-97, 200 feet deep), sampled in 1981 (results not provided).

» Installed three shallow groundwater monitoring wells, 1984.

» Tworounds of sampling
-- 1984: Three monitoring wells, two supply wells
-- November 1986: Two monitoring wells
-- Analyzed for VOAs

- Findings: No compounds of concern detected in either round.

» Following the two rounds of sampling, ESE proposed that previously detected
VOAs were either a result of lab artifacts or minor quantities of degreasing
solvents in the immediate vicinity of the wells.
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3.1.4 Site 75 - MCAS Basketball Court

Site Location and Setting

¢ Burial area is approximately 90 feet by 70 feet.

e Site located north of Curtis Road to the vicinity of the MCAS Basketball Courts and is
between the railroad tracks and the housing area.

e Rubber padded trucks used for disposal of 75 to 100 drums (IAS).
Site History

e Reportedly used for a one-time drum burial event in the 1950s.

e Possibly 8 feet of s0il covering drums.

¢ Possibly as many as one hundred 55-gallon buried drums containing chloroacetophene
(tear gas), chloropicrin (PS), chloroform, carbon tetrachloride, and benzene.

¢ Drum contents reportedly contained yellow and brown liquids.

Previous Investigations

e Site Summary Report (1990)
» Installed three shallow groundwater monitoring wells, 1984

» Tworounds of sampling
- July 1984: Three monitoring wells, three supply wells
-- November 1984: Three shallow groundwater monitoring wells, three supply
wells
- Analyzed for VOAs, chloropicrin, tetrachlorodioxin
--  Findings: No compounds of concern detected during these rounds of sampling.

» Geophysical survey conducted entailing electromagnetic conductance (EM)
“metal-detection techniques” on a grid system.

» No signs of buried metallic objects from geophysical survey.
3.1.5 Site76 - MCAS Curtis Road

Site Location and Setting

e Areais approximately 1/4-acre.

e Site located adjacent to and north of Curtis Road and west of the terminus circle of
Crawford Street.

Site History

e Reportedly used as a drum disposal area on two occasions in 1949,
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e From twenty-five to seventy-five 55-gallon buried drums containing chloroacetophene
(tear gas), chloropicrin (PS), chloroform, carbon tetrachloride, and benzene.

e Site and suspected contamination similar in nature to Site 75.

Previous Investigations

e Site Summary Report (1990)
» Installed two shallow groundwater monitoring wells, 1984
» Tworounds of sampling
--  July and November 1984: Two wells
- Analyzed for VOAS, chloropicrin, tetrachlorodioxin

-- Findings: No compounds of concern detected during these rounds of sampling.

» Geophysical survey conducted entailing electromagnetic conductance (EM)
“metal-detection techniques” on a grid system.

» No signs of buried metallic objects from geophysical survey.
3.1.6 Site 84 - Building 45 Area

Site Location and Setting

® Areaisapproximately less than 1/2-acre.

e Site is located approximately 200 yards south of Highway 24 at the main side of the
base, near the main gate entrance to MCB Camp Lejeune.

Site History
e Site is a former electric substation where transformers were used and possibly stored.

® One (1) transformer was discovered during UST investigation by O'Brien and Gere
(June 1992).

e Additional transformers (less than 20) were removed from pond adjacent to MW-13
and MW-14.

Previous Investigations

o Site Assessment, Tank S781, Midway Park, Marine Corps Base, Camp Lejeune.
O'Brien and Gere. May 1992.

e Verbal information from Mr. Tom Morris, MCB Camp Lejeune
» Transformer contents and surrounding soil sampled (three samples) for PCBs

» Transformersretrieved from pond were not sampled for PCBs.

» Findings:
- Transformer content exhibited high PCB concentrations
- Soil exhibited low level PCB concentrations

3-4
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3.1.7 Site 85- Camp Johnson Battery Dump

Site Location and Setting

e Area is approximately less than 1/2-acre.

e Siteis located in a wooded area behind the vehicle training area at Camp Johnson.
Site History

o Site used during the 1950s.

o Discovered during 1992 road grading activities.

- CQravrnrn 1 Aannrmnnan A hatdbnrion wara 3 dandifiad and thaitoht $4a ha funamn $hn Warans Was
- weoyorLal uc\.uu.lpuwu vavl LiITD WTCIT 1UTliiviiivu aliu uuuusub LW UT 1L ULl LIIE INUICaAll Yrdl
era. In addition, air purifying canisters were once identified at the site

Previous Investigations

None

3.2 Site Work Plans

The Work Plan (detailing the tasks to be performed at each site), the Sampling and Analysis
Plan (SAP), and Quality Assurance Project Plan (QAPP) are bound as separate documents,
and accompany the Health and Safety Plan. A summary of site work tasks include:

Hand excavation (Site A)

Well installation (Sites 12, 68, 84, and 85)

Groundwater sampling (Sites A, 12, 68, 75, 76, 84, and 85)
Test pit excavation (Site A)

Soil sampling (Sites A, 12, 68, 75, 84, and 85)

Geophysics (Sites 75 and 76)

Soil boring (Sites 12, 68, 84, and 85)

Surface water/sediment samples (Sites 68 and 84)

3.3 Hazard Evaluation

This subsection presents the hazard evaluation of each task-specific hazard, chemical hazard,
physical hazard, and environmental hazard.

3.3.1 Task-Specific Hazards

The pre-entry briefing and subsequent safety meetings will serve to address the hazards
particular to the site, (such as sloping ground, uneven terrain, etc.) that were not
apparent/known when the HASP was written. As each of these hazards are identified, the
SHSO will add them to the HASP in the field along with the date of modification.

Listed below are summaries for the hazards associated with each of the site tasks. Levels of
protection were selected based on this task-specific hazard identification, information
obtained from previous investigations/site visits, and previous experience with similar site
investigations/activities. Additionally, site personnel are expected to follow “safe” work
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practices as described in this HASP. The TEU will be on hand at Sites A, 75, and 76 to screen
samples for chemical agents.

Sediment/Surface Water Sampling - Sites 68 and 84

Chemical
e Potential for contaminated material to be splashed onto body or in eyes.
e Ingestion of contaminated material from hand to mouth contact.
e Inhalation of volatile constituents within the sediments or surface water.
® Absorption of constituents through the skin.

Physical/Environmental

& Muscle strain from boring with hand auger.

e Sampling operations that occur from boats. These operations must comply with
Baker's Safety SOP for Safe Boat Operations.

e Slips/trips/falls - sloped, uneven terrain; crawling over and under obstacles.

e Skin irritation from contact with insects and vegetation.

e Interaction with native and potentially hostile animal life.

Geophysical Investigation - Sites 75 and 76

Chemical

e Skin contact with potentially contaminated soils.
e Ingestion of contaminated material from hand to mouth contact.

Physical/Environmental
e Slips/trips/falls - sloped, uneven terrain; crawling over and under obstacles.
e Skin irritation from contact with insects and vegetation

e Interaction with native and potentially hostile animal life.

Soil Sampling - Sites A, 12, 68, 75, 84, and 85

Chemical

e Skin contact with potentially contaminated soils.
® Ingestion of hazardous materials from hand to mouth contact.
e Inhalation of volatile contaminants or volatile fraction of semivolatile contaminants.

Physical/Environmental

Potential contact with unexploded ordnance (UX0).

Slips/trips/falls - sloped, uneven terrain; crawling over and under obstacles.
Skin irritation from contact with insects and vegetation.

Interaction with native and potentially hostile animal life.

Muscle strain from boring with hand auger.

3-6



Monitoring Well Installation - Sites 12_, 68, 84, and 85

Chemical
e DPotentially-contaminated mud, etc. in eyes and on skin._
o Contact with potentially contaminated material.
e Ingestion of hazardous materials from hand to mouth contact.
e Inhalation of volatile contaminants or volatile fraction of semivolatile contaminants.

Physical/Environmental

Potential contact with unexploded ordnance (UXQ).

Heavy objects landing on foot/toe or head.

Elevated noise levels from heavy equipment operation.

Slips/trips/falls - sloped, uneven terrain; crawling over and under obstacles.
Skin irritation from contact with insects and vegetation.

Overhead hazards from drill rig operations.

Interaction with native and potentially hostile animal life.

Contact with underground utility lines.

Lifting hazards (muscle strain).

Monitoring Well Development - Sites 12, 68, 84, and 85

Chemical

e Potentially-contaminated groundwater, etc., in eyes and on skin.
e Ingestion of hazardous materials from hand to mouth contact.
e Inhalation of volatile contaminants or volatile fraction of semivolatile contaminants.

Physical/Environmental

Potential contact with unexploded ordnance (UXQ).
Slips/trips/falls - sloped, uneven terrain.

Skin irritation from contact with insects and vegetation.
Interaction with native and potentially hostile animal life.

Groundwater Sampling - Sites A, 12, 68, 75, 76, 84, and 85

Chemical
e Skin contact with potentially contaminated water.
o Eye contact from splashing water.
e Ingestion of hazardous materials from hand to mouth contact.
e Inhalation of volatile contaminants or volatile fraction of semivolatile contaminants

emitting from the well opening.
Physical/Environmental

Potential contact with unexploded ordnance (UXO0).

Skin irritation from contact with insects and vegetation.
Lifting hazards (muscle strain, etc.) while bailing well.
Cuts from using knives to.cut bailer rope.

Slips/trips/falls - sloped, uneven terrain.

Interaction with native and potentially hostile animal life.
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Hand Excavation - Site A

Chemical
e Inhalation of volatile contaminants or volatile fraction of semivolatile contaminants.
e Ingestion of hazardous materials from hand to mouth contact.
o Contact with potentially contaminated material.
Physical/Environmental
e Slips/trips/falls - sloped, uneven terrain; crawling over and under obstacles.
e Skin irritation from contact with insects and vegetation.

e Interaction with native and potentially hostile animal life.

Soil Boring-Sampling - Sites 12, 68, 84, and 85

Chemical
® Potentially-contaminated mud, etc., in eyes or on skin.
e Skin contact with potentially contaminated soil.
e Ingestion of potentially contaminated soils from hand to mouth contact.
o Inhalation of volatile contaminants or volatile fraction of semivolatile contaminants.

Physical/Environmental

Potential contact with unexploded ordnance (UXO).
Elevated noise levels from heavy equipment operations,
Lifting hazards (muscle strain).

Skin irritation from contact with insects and vegetation.
Contact with underground utilities.

Interaction with native and potentially hostile animal life.
Heavy objects landing on foot/toe or head.
Stripg/trips/falls from sloped, uneven terrain.

Test Pit/Trenching - Site A

Chemical
e Skin contact with contaminated soil.
e Ingestion of contaminated soils from hand to mouth contact.
s Inhalation of volatile contaminants or volatile fraction of semivolatile contaminants.
e Skin contact with potentially toxic-“pure product” contaminants.

Physical/Environmental

Overhead hazards.

Skin irritation from contact with insects and vegetation.

Contact with underground utilities.

High grade slopes that may require shoring according to OSHA Standards.
Interaction with native and potentially hostile animal life.

Explosion from contact with explosive/ignitable materials.

Elevated noise levels from heavy equipment operation.
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3.3.2 ChemicalHazards

Exposure to hazardous chemicals can occur through various pathways into the body. These
pathways include:

Inhalation of vapors, gases, or particulates.

Ingestion of contaminated particulates from hand-to-mouth contact.

Dermal and eye contact from direct, unprotected contact.

Absorption through the eye or skin from exposure to concentrations in the air.

The chemical exposure potential for personnel working at Sites A, 12, 68, 75, 76, 84, and 85 is
expected to relate directly to the chemicals detected during preliminary sampling
investigations and reported past disposal practices. Therefore, Tables 3-1 through 3-7 identify
the chemical/physical properties and exposure symptoms/routes of entry, respectively, for the
chemicals detected during preliminary sampling investigations that present the greatest
hazard.

The following information pertains to blister agents and tear agents. Additional information
regarding these or other chemicals listed on Tables 3-1 through 3-7 can be reviewed on the
Material Safety Data Sheets (MSDSs) in Appendix B. The data presented in the MSDSs
reflects the chemical and toxicological properties of the specific compound in a pure, non-
diluted state. As such, when these compounds are detected in environmental media (i..e, soil,
groundwater, sediment, and surface water), the hazards are anticipated to be substantially
less than those associated with exposure to “pure” compounds. The data presented in the
MSDSs will, therefore, be utilized as reference information when questions arise as to a
constituents’ chemical and toxicological property or measures for emergency response.

Note: Procedures to follow in the event of a chemical exposure, are included as Attachment C.

Blister Agents

All of the Blister Agents are persistent. Blister agents damage any tissue that they contact.
They affect the eyes and lungs and blister the skin. They damage the respiratory tract when
inhaled and cause vomiting and diarrhea when absorbed.

Mustard - H, HS or HD (Sulfur Mustards)

Levinstein mustard (H) -H is the original mustard (gas) of World War I vintage. During
World War I, HS, signifying Sulfur Mustard, was also used as opposed to HN or Nitrogen
Mustard which had been stockpiled by Germany. H contains about 30% sulfur impurities,
which give it a pronounced odor similar to garlic or horseradish. The impurities lessen the
effectiveness of H and lower its freezing point 2-5°F. Other properties of H are essentially the
same as those for distilled mustard, which is discussed next.

Distilled Mustard (HD) - HD is a purified form of H and is a colorless to amber colored liquid
with a garlic-like odor. The effects of HD are usually delayed 4-6 hours, but 24-hour latency
periods have been observed. The higher the concentration, the shorter the interval of time
from exposure to the first symptoms (i.e., latency period) Mustard acts first as a cell irritant
and finally as a .cell poison on all tissue surfaces contacted. Early symptoms include
inflammation of the eyes; inflammation of the nose, throat, trachea, bronchi, and lung tissue;
and redness of the skin; blistering or ulceration may follow. Effects may include a more “at
ease” attitude, vomiting, and fever, beginning about the same time as skin reddening.
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TABLE 3-1

TOXICOLOGICAL PROPERTIES OF CHEMICALS
SITE A - MCAS Officers Housing

HAZARD
CHEMICAL SKIN . @ o
COMPOUND®) R‘}*{TIP{\TE““’ VOL® | naorp@ | CARC® | TWA® | STEL® o IDLHG P
_ | Calcium hypochlorite 102 - No No None - - - -
established
MUSTARD GAS:
H 411 0.072 Yes Yes 0.003 mg/m3 - - -
HD 411 0.072 Yes Yes 0.003 mg/m3 - - - -
HS 411 0.072 Yes Yes 0.003 mg/m3 - - - Co-
@ Notes:

S (@ Chemical compound of potential concern obtained from previous investigation.
® Hazard Rating - based upon Health (H), Fire (F), or Reactivity (R) hazard from NFPA 704 Standard Rating System (0 = no hazard, 4 = high hazard).

) Volatility Rating - based upon vapor pressure in mm Hg at 68° F, 20° C.

@) Skin Absorption - "Yes" indicates potential exposure through skin and mucous membranes, either by airborne or, more particularly, by direct contact -
ACGIH 1993-1994.

(e)  Carcinogen - "Yes" indicates a compound is a confirmed or suspect human carcinogen by the IARC, NIOSH, NTP, EPA or ACGIH.

® TWA - Time Weighted Average from the 1993-1994 TLV - Threshold Limit Value of the ACGIH or OSHA Permissible Exposure Limits (PEL),
whichever is lower.

(®)  Short Term Exposure Limit - "STEL" denotes a 15 minute time weighted average which may not be exceeded - ACGIH 1993-1994.

(h)  Ceiling Limit - denotes the ceiling concentration that cannot be exceeded at any time.

() IDLH - Immediately Dangerous to Life and Health.

(@ Ionization Potential - expressed in electron volts (eV).

Note that oil and grease have been identified on this site. This is not expected to be a concern because of the protection levels established for the other
chemicals.




TABLE 3-2

TOXICOLOGICAL PROPERTIES OF CHEMICALS
SITE 12 - Explosive Ordnance Disposal

HAZARD
CHEMICAL - SKIN . .
h )
COMPOUND(® R‘?_ITIFI:Ig(b) VOL.(© ABSORP.@ CARC.(e) TWA® STEL®) Ch) IDLHG PG
VOLATILES: .
Diesel Fuel 020 <1 No No 5 mg/m3 10 mg/m3 - - <11.7
(mist) (mist)
Fuel Oil No. 6 020 0.2mm No No - - - - <11.7
@21°C
Gasoline 140 Not No No 300 ppm 500 pm - - <11.7
Listed
Kerosene 020 5 No No - - - - <11.7
L
~ Notes:

(a) Chemical compound of potential concern obtained from previous investigation.

(b Hazard Rating - based upon Health (H), Fire (F), or Reactivity (R) hazard from NFPA 704 Standard Rating System (0 = no hazard, 4 = high hazard).

© Volatility Rating - based upon vapor pressure in mm Hg at 68° F, 20° C.

@ Skin Absorption - "Yes" indicates potential exposure through skin and mucous membranes, either by airborne or, more particularly, by direct contact -
ACGIH 1993-1994.

(¢e) Carcinogen - "Yes" indicates a compound is a confirmed or suspect human carcinogen by the IARC, NIOSH, NTP, EPA or ACGIH. .

(O TWA - Time Weighted Average from the 1993-1994 TLV - Threshold Limit Value of the ACGIH or OSHA Permissible Exposure Limits (PEL),
whichever is lower.

® Short Term Exposure Limit - "STEL" denotes a 15 minute time weighted average which may not be exceeded - ACGIH 1993-1994.

(k) Ceiling Limit - denotes the ceiling concentration that cannot be exceeded at any time.

(i) IDLH - Immediately Dangerous to Life and Health.

( Tonization Potential - expressed in electron volts (eV).
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TABLE 3-3

TOXICOLOGICAL PROPERTIES OF CHEMICALS
Site 68 - Rifle Range Dump

COMPOURDI RIETZIB%% voL© | 580 o | cARCw | TwA® | srEL® om IDLHG IPG
W
Acetone 130 180 No No 750 ppm 1,000 ppm - 20,000 ppm 9.69
Benzene 230 75 No Yes 1 ppm 5 ppm - 3,000 ppm 9.25
Chlorobenzene 230 8.8 No No 75 ppm - - 2,400 ppm 9.07
Methylene Chloride 210 350 No Yes 500 ppm - 1,000 ppm | 5,000 ppm 11.32
1,1,2,2-Tetrachloroethane 200 6 Torrs Yes Yes 1 ppm - - 150 ppm 11.10
: @25°C
Trichloroethylene 220 58 No Yes 50 ppm 200 ppm - 1000 ppm 9.45
Notes:

(8}
(b)
(c)

(d)

(e)
()

(g
th)
(H
V)

Chemical compound of potential concern obtained from previous investigation.

Hazard Rating - based upon Health (H), Fire (F), or Reactivity (R) hazard from NFPA 704 Standard Rating System (0 = no hazard, 4 = high hazard).
Volatility Rating - based upon vapor pressure in mm Hg at 68°F, 20°C.

Skin Absorption - "Yes" indicates potential exposure through skin and mucous membranes, either by airborne or, more particularly, by direct contact -
ACGIH 1993-1994.

Carcinogen - "Yes" indicates a compound is a confirmed or suspect human carcinogen by the IARC, NIOSH, NTP, EPA or ACGIH.

TWA - Time Weighted Average from the 1993-1994 TLV - Threshold Limit Value of the ACGIH or OSHA Permissible Exposure Limits (PEL),
whichever is lower.

Short Term Exposure Limit - "STEL" denotes a 15 minute time weighted average which may not be exceeded - ACGIH 1993-1994.

Ceiling Limit - denotes the ceiling concentration that cannot be exceeded at any time.

IDLH - Immediately Dangerous to Life and Health.

Tonization Potential - expressed in electron volts (eV).
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TABLE 3-4

TOXICOLOGICAL PROPERTIES OF CHEMICALS
Site 75 - MCAS Basketball Court

oM PO %ﬁﬁa VOL® | oot o | carc© | Twao | sTEL® c®) IDLHO) IPG
Chloroacetophene 210 0.01 No No 0.05 ppm - - 100 mg/m3 9.44
(tear gas)
Chloroform 200 160 No Yes 2 ppm - - 1,000 ppm 11.42
Chloropicrin (PS) 403 20 No No 0.1 ppm - . 4 ppm -
Carbon Tetrachloride 300 91 Yes Yes 5 ppm 10 ppm 25 ppm 300ppm { . 11.47
MUSTARD GAS:
H 411 0.072 Yes Yes 0.003 mg/m3 - - - -
HD 411 0.072 Yes Yes 0.003 mg/m3 - - - -
HS 411 0.072 Yes Yes 0.003 mg/m3 - - - -

Notes:

(a) Chemical compound of potential concern obtained from previous investigation.

(b) Hazard Rating - based upon Health (H), Fire (F), or Reactivity (R) hazard from NFPA 704 Standard Rating System (0 = no hazard, 4 = high hazard).

() Volatility Rating - based upon vapor pressure in mm Hg at 68° F, 20° C.

@ Skin Absorption - "Yes" indicates potential exposure through skin and mucous membranes, either by airborne or, more particularly, by direct contact -
ACGIH 1993-1994,

(e)  Carcinogen - "Yes" indicates a compound is a confirmed or suspect human carcinogen by the IARC, NIOSH, NTP, EPA or ACGIH.

(O TWA - Time Weighted Average from the 1993-1994 TLV - Threshold Limit Value of the ACGIH or OSHA Permissible Exposure Limits (PEL),
whichever is lower.

) Short Term Exposure Limit - "STEL" denotes a 15 minute time weighted average which may not be exceeded - ACGIH 1993-1994.

(h) Ceiling Limit - denotes the ceiling concentration that cannot be exceeded at any time.

(i IDLH - Immediately Dangerous to Life and Health.

() Ionization Potential - expressed in electron volts (eV).



TABLE 3-56

TOXICOLOGICAL PROPERTIES OF CHEMICALS
Site 76 - MCAS Curtis Road

P1-¢

o R}i;'rz]f%% VOL® | ool o | caRc® | Twao | stEL® | cw IDLHG IPO
Chloroacetophene (tear gas) 210 0.01 No No 0.05 ppm - . 100 mg/m3 9.44
Chloroform 200 160 No Yes 2 ppm - - 1,000 ppm 11.42
Chloropicrin (PS) 403 20 No No 0.1 ppm - - 4 ppm -
Carbon Tetrachloride 300 91 Yes Yes 5 ppm 10 ppm 25 ppm 300 ppm 11.47
MUSTARD:

H ' 411 0.072 Yes Yes 0.003 mg/m3 - - -

HD 411 0.072 Yes Yes 0.003 mg/m3 - - - -

HS 411 0.072 Yes Yes 0.003 mg/m3 - - - -
Notes:

(@) Chemical compound of potential concern obtained from previous investigation.

(o)  Hazard Rating - based upon Health (H), Fire (F), or Reactivity (R) hazard from NFPA 704 Standard Rating System (0 = no hazard, 4 = high hazard).

() Volatility Rating - based upon vapor pressure in mm Hg at 68°F, 20°C.

(d) Skin Absorption - ""Yes" indicates potential exposure through skin and mucous membranes, either by airborne or, more particularly, by direct contact -
ACGIH 1993-1994.

(e} Carcinogen - "Yes" indicates a compound is a confirmed or suspect human carcinogen by the IARC, NIOSH, NTP, EPA or ACGIH.

(0 TWA - Time Weighted Average from the 1993-1994 TLV - Threshold Limit Value of the ACGIH or OSHA Permissible Exposure Limits (PEL), whichever
is lower.

® Short Term Exposure Limit - "STEL" denotes a 15 minute time weighted average which may not be exceeded - ACGIH 1993-1994.

(h)  Ceiling Limit - denotes the ceiling concentration that cannot be exceeded at any time.

(i  IDLH -Immediately Dangerous to Life and Health.

() Ionization Potential - expressed in electron volts (V).
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TABLE 3-6

TOXICOLOGICAL PROPERTIES OF CHEMICALS
Site 84 - Building 45 Area

HAZARD
CHEMICAL SKIN h . .
COMPOUND(@) R‘g?gm VOL.® | \psorp.@ | CARC® TWA® STEL®) Ch) IDLH® IPG)
00 g
PCB 210 0.005 mm No Yes 0.5 mg/m3 - . -
@100°C
Notes:

(a) Chemical compound of potential concern obtained from previous investigation.
(» Hazard Rating - based upon Health (H), Fire (F), or Reactivity (R) hazard from NFPA 704 Standard Rating System (0 = no hazard, 4 = high hazard).

(©) Volatility Rating - based upon vapor pressure in mm Hg at 68°F, 20°C.

@ Skin Absorption - "Yes" indicates potential exposure through skin and mucous membranes, either by airborne or, more particularly, by direct contact -
ACGIH 1993-1994. ‘
(e} Carcinogen - "Yes" indicates a compound is a confirmed or suspect human carcinogen by the IARC, NIOSH, NTP, EPA or ACGIH.
(0 TWA - Time Weighted Average from the 1993-1994 TLV - Threshold Limit Value of the ACGIH or OSHA Permissible Exposure Limits (PEL), whichever
is lower.

(®) Short Term Exposure Limit - "STEL" denotes a 15 minute time weighted average which may not be exceeded - ACGIH 1993-1994.

(h)  Ceiling Limit - denotes the ceiling concentration that cannot be exceeded at any time.

() IDLH - Immediately Dangerous to Life and Health.
() Ionization Potential - expressed in electron volts (eV).
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TABLE 3-7

TOXICOLOGICAL PROPERTIES OF CHEMICALS

SITE 85 - Camp Johnson Battery Dump

HAZARD

CHEMICAL SKIN W . :
COMPOUND@® R‘%ITIFI‘\T 1(,2}(13) VOL.© ABSORP.@ CARC.(e) TWA® STEL® Ch) IDLH® IPG

METALS:
Cadmium 310 NA No Yes 0.05 mg/m3 - - - NA
Chromium NA NA No Yes 0.5 mg/m3 - - - NA
Lead NA NA No Yes 0.05 mg/m3 - - 700 mg/m3 NA

Notes:

(8} Chemical compound of potential concern obtained from previous investigation.
()  Hazard Rating - based upon Health (H), Fire (F), or Reactivity (R) hazard from NFPA 704 Standard Rating System (0 = no hazard, 4 = high hazard).

© Volatility Rating - based upon vapor pressure in mm Hg at 68°F, 20° C.
@  Skin Absorption - "Yes" indicates potential exposure through skin and mucous membranes, either by airborne or, more particularly, by direct contact -

ACGIH 1993-1994.

() Carcinogen - "Yes" indicates a compound is a confirmed or suspect human carcinogen by the IARC, NIOSH, NTP, EPA or ACGIH.

® TWA -Time Weighted Average from the 1993-1994 TLV - Threshold Limit Value of the ACGIH or OSHA Permissible Exposure Limits (PEL), whichever

is lower.

(®  Short Term Exposure Limit - "STEL" denotes a 15 minute time weighted average which may not be exceeded - ACGIH 1993-1994.

() Ceiling Limit - denotes the ceiling concentration that cannot be exceeded at any time.

() IDLH - Immediately Dangerous to Life and Health.
() Ionization Potential - expressed in electron volts (eV).
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Nitrogen Mustard - HIN-1 or HN-3

HN-1is an oily, colorless to pale yellow with a fishy or musty odor. HN-3 is an oily liquid with
no odor. HN-1/HN-3 irritate the eyes in dosages which do not significantly damage the skin or
respiratory tract, insofar as single exposures are concerned. Eye irritation appears in a
shorter time than that from HD. Mild vapor exposure may result in no skin lesions. After
severe vapor or liquid exposure irritation, itching and reddening of the skin may occur. Later
blisters may form on the affected areas. Effects on the respiratory tract include irritation of
the nose and throat, hoarseness progressing to loss of voice, and persistent cough. Fever,
labored respiration, and rales (abnormal sounds) may develop. Bronchial pneumonia may
appear after the first 24 hours. Following ingestion or systemic absorption, the agent causes
inhibition of cell division, resulting in depression of the blood-forming mechanism and injury
to other tissues. Severe diarrhea, which may be accompanied by bleeding, occurs.

Lewisite - L (Arsenical)
The arsenical vesicants are a group of blister agents in which arsenic is the central element.

Lewisite (L) is a liquid with an odor similar to geraniums and very little odor when pure. L
warns of its presence by irritating the eyes and skin and has a rapid rate of action. Liquid L
causes immediate burning sensation in the eyes and permanent loss of sight if not
decontaminated within one minute with large amounts of water. It has about the same
blistering action on the skin as does the Mustard (HD), even though the lethal dosage for L is
much higher. Skin exposure to L produces an immediate and strong stinging sensation;
reddening of the skin starts within 30 minutes. Blistering does not appear until after about 13
hours.

Tear Agent

Tear compounds cause a flow of tears and irritation of the skin. Because tear compounds
produce only transient effects, they are widely used for training and riot control.

Chloroacetophene - CN

The physical state of Chloroacetophene (CN) is a solid powder. CN is described as having an
odor similar to apple blossoms.

CN identifies the riot control agent popularly known as tear gas or mace. CN quickly irritates
the eyes and upper respiratory passages. In higher concentrations it causes copious tearing; a
tingling sensation, irritation, burning and pain of the nose and throat; and burning and
itching on tender areas of the skin, especially areas wet by perspiration. High concentrations
can cause blisters. The effects are similar to those of a sunburn and disappear in a few hours.

3.3.3 Physical Hazards

3.3.3.1 Confined Space Entry

Confined space entry will not occur at this site(s), therefore, confined space entry procedures
will not be required.
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3.3.3.2 Thermal Stress

Provisions for monitoring of heat stress and/or cold stress (both are included until mobilization
date is known) are outlined in Attachment A - Baker Safety SOPs.

3.3.3.3 Noise

Elevated noise levels may be produced during drilling and other heavy equipment operations;
therefore, hearing protection devices will be available. The SHSO is responsible for making
this determination based upon past experience with the type of equipment in use, and the
proximity of personnel to the equipment.

3.3.3.4 Explosion and Fire

In general, the following items present potential physical hazards and will be monitored
closely:

¢ Explosion and fire resulting from:
» Heavy equipment malfunction
Penetration into underground utility/service lines (gas, electric, fuel)
Ignition of trapped flammable vapors
Vehicular accidents
Puncturing of drums or containers during test pitting
Detonation of UXO (Site 12 only)

v v v Vv v

Provisions for monitoring for potential fire/explosive conditions may include the use of an
oxygen/combustible gas meter (as indicated in Section 5.2) and the performance of utility
checks prior to conducting intrusive activities. At Site 12, UXO clearance for sampling
locations will be provided by a qualified subcontractor. As additional concerns are identified,
provisions for making changes to the HASP will be presented by the SHSO, as needed.

3.3.3.5 Utilities

Underground utility clearance must be obtained before any intrusive activities are performed;
this clearance will be provided by a base representative for this project. If underground
utilities are identified in these areas, the ground above the utility lines are to be physically
marked, such as, with spray paint or flags. Baker personnel are to notify the base
representatives at least three days prior to =oil intrusive activities to acquire a utility
clearance. A minimum of a 24 inch tolerance zone must be used for underground utilities.

The generally accepted uniform color code for underground utilities is as follows:

Red - Electric power lines, cables, conduit and lighting cables
Yellow - Gas, oil, steam, petroleum, or gaseous materials

Orange - Communication, alarm or signal lines, cables or conduit
Blue - Water, irrigation, and slurry lines

Green - Sewers and drain lines

White - Proposed excavation

Energized overhead electric lines may present a risk of electrocution. OSHA standards
require that equipment maintain certain distances from power lines. For lines 0 to 50
kilovolts (kV), the minimum distance is 10 feet. Lines carrying over 50 kV require that
equipment maintain 10 feet, plus an additional 0.4 inch for each 1 kV over 50.

3-18



| 1 + Ikl i [ ns i

3.3.3.6 Heavy Equipment

One of the primary physical hazards on the site is associated with the use of heavy equipment,
which includes the use of a drill rig. Only operators trained, qualified, and authorized will be
permitted to operate the heavy equipment.

General hazards associated with the drill rig include moving parts, such as, the auger and
cathead. Personnel must remain clear of moving parts and must avoid loose fitting clothing
that can become entangled in the moving parts. Personnel working near a drill rig must be
aware of the location and operation of the emergency shut off devices. Personnel are to stand
clear of the drill rig immediately prior to starting the engine.

Noise from the operation of the heavy equipment will limit verbal warning abilities. Hand
signals will be prearranged between operators and personnel working in and around heavy
equipment. Backup alarms must operate properly on the heavy equipment.

The drilling subcontractor representatives are to provide any other cautions that need to be
observed when working around this equipment during the HASP pre-entry briefing.

During backhoe operations, a “spotter” will be in place to direct the backhoe operator. Other
personnel in the area, such as those conducting sampling, are to remain close together and in
the line of sight of the operator. These personnel can proceed to the trenching area only when
an “all clear” is given by the spotter and operator. Caution must be exercised in these work
areas to avoid slips, trips, and falls. Personnel are not permitted to enter into any trenches.
Samples will be collected from the soil pulled out in the bucket of the backhoe.

3.3.4 Environmental Hazards

3.3.4.1 Hazardous Flora

Incidence of contact by individuals to poisoncus/thorny plants is high (especially during
surface water and sediment sampling activities); therefore, bare skin should be covered (i.e.,
long pants and shirt, steel toe boots, leather or cotton gloves, safety glasses, and head
protection) as much as practical when working in forested or densely vegetated areas.
Personnel should avoid entering an area in the direct path of known poisonous flora (i.e.,
poison ivy/oak), a secondary route should be selected. Care should also be taken when walking
in such areas as uneven terrain or vines may present a tripping hazard.

While attempting to cut inte dense underbrush, hazards exist from the sharp machete and
gas-powered weed cutter, therefore, care should be taken when using such devices. (Note:
Hearing protection, steel toe boots, gloves, and safety glasses are required when using weed
cutters.) All rashes and other injuries will be reported to the SHSO as soon asthey are known.

3.3.4.2 Hazardous Fauna

All animal life must be treated with respect. Without proper training, personnel may not be
able to differentiate between dangerous and nondangerous varieties. Therefore contact with
surface water should be kept to a minimum and working in wet or swampy areas unprotected
is not permitted.

Mosquitoes and gnats pose a nuisance and physical hazard to field personnel; they distract

workers, leading to accidents, and pose a physical threat by transmitting live microorganisms.
Avoiding the use of perfumes and scented deodorants and donning light colored clothing is
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preferable. The use of Avon’s “Skin So Soft” or other insect repellent is encouraged and will be
provided on the site.

There is a potential to come in ¢ontact with other dangerous insects; these include fire ants,
chiggers, bees, wasps, hornets, mites, fleas, spiders, and ticks.* All personnel should perform
“checks” on each other periodically and at the end of the work shift, especially when working
in grassy or forested areas. All insect bites must be reported to the SHSO.

Poisonous snakes such as the rattlesnake, copperhead, and cottonmouth (water moccasin), all
known as pit vipers, are common to the United States. Snakes typically do not attack people
but will bite when provoked, angered, or accidentally injured (as when stepped on). When
encountering a snake, avoid quick/jerky motions, loud noises, and retreat slowly; do not
provoke the snake. If bitten, follow procedures outlined in Section 8.7, Emergency Medical
Treatment.

Prior to initiating site activities, each individual at the site shall be questioned by the Site
Manager and/or SHSO as to any known sensitivities to the previously mentioned organisms or
agents.

*  Site personnel have been provided with a copy of Baker’s policy (per our medical

consultant)regarding the signs and symptoms of exposure for Lyme Disease.
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4.0

SITE CONTROL

The following sections define measures and procedures for maintaining site control. Site
control is an essential component in the implementation of the site health and safety program.

4.1

4.2

4.3

4.3.1

Site Access

The Site Manager is designated to coordinate overall access and security on site.
Perimeters for activities to be conducted at Sites A, 12, 68, 75, 76, 84, and 85 will be
established according to the site boundary procedures identified in Section 4.3, local
conditions, and Navy Activity requirements.

Personnel will not be permitted within the Work Zone (Exclusion Zone) or
Contamination Reduction Zone without proper authorization from the SHSO.

All personnel arriving or departing the site will be documented in the field log.

All activities on site must be cleared through the Site Manager and documented in the
Field Log.

The on-site Command Post will be established at the site trailer in Lot 203.
Figures 4-1 through 4-7 identify the location of the sites under investigation.

Site Conditions

The prevailing wind conditions are to be determined daily. This will be accomplished
with the use of a wind direction indicator, such as a wind sock. The wind direction
indicators are to be provided in areas readily visible to personnel in the area.

Work Zones

Level B and C Activities

Work Zones for activities conducted under Level C or higher protection levels shall be
established utilizing control boundaries between the Work Zone, the Contamination
Reduction Zone (CRZ), and the Support Zone (Clean Zone). These boundaries shall be defined
as follows:

Work Zone - The area where the primary site investigation activity oceurs.
Hotline - The boundary between the Work Zone and CRZ.

CRZ - The area between the Work Zone and the Support Zone (located upwind of the
site investigative activities).

Contamination Control Line - The boundary between the CRZ and the Support Zone.

Support Zone - The outermost area next to the CRZ and upwind of the site
investigative activities.

These boundaries will be demarcated using colored boundary tape, cones, or equivalent for the
Hotline or the Decontamination Corridor of the CRZ, and/or barriers for the Contamination
Control Line such as posted signs and/or barricades.
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Refer to Figure 4-8 for a “General Contamination Reduction Zone Layout.” Exact locations of
the demarcated zones will be field determined by the SHSO during site mobilization.

4.3.2 Level D and D+ Activities

4.3.2.1 Populated Areas

In populated areas, Work Zones for activities conducted under Level D or D+ protection levels
shall be established in such a manner as to preclude unauthorized personnel from entering the
investigative area. A boundary will be established to separate the Work Zone from the Clean
Zone using available materials such as, the Baker Field Vehicle, natural boundaries
(buildings, structures, fences), or signs/placards, boundary tape, cones, barricades, etc.

4.3.2.2 Unpopulated/Secluded Areas

In unpopulated or secluded areas, the aforementioned materials may not be used due to the
exclusive nature of the site, the short duration of the activity, and the low risk to outside
populations. The SHSO andfor Field Team Leader is responsible for making this
determination.

4.4 “Buddy System”

All site activities that involve hazards and/or the potential for contact with hazardous
materials will be performed by a work team of no fewer than two people (Buddy System). For
potential “high-hazard” activities, a third person located in the Support Zone will serve as an
observer or to assist with rescue, if needed.

4.5 Safe Work Practices

Routine safe work practices may consist of:

Conducting operations in a manner to reduce exposure of personnel and equipment.
Implementing appropriate decontamination procedures.

Conducting sampling activities from an upwind location.

Adherence to applicable safety regulations in OSHA Standards 29CFR 1910 and 1926.
Setting up barriers to exclude unauthorized personnel from contaminated areas.
Minimizing the number of personnel and equipment at the site (s).

Establishing work zones within the site.

Establishing control points for ingress to and egress from work zones.

4.5.1 Heavy Equipment

The following safe work practices will be adhered to during heavy equipment operations.
e Hard hats will be worn at when working in a work zone with heavy equipment.
e Heavy equipment requiring an operator will not be permitted to run unattended.

e Heavy equipment will not be operated in a manner that will endanger persons or
property nor will the safe operating speeds or loads be exceeded.

e Heavy equipment will be shut down and positive means taken to prevent its operation
while repairs or fueling are being performed.

4.9
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Subcontractors operating heavy equipment shall have a written Health and Safety
Program and follow all applicable OSHA regulations.

Personnel, other than the operator, should not ride on equipment.
A "spotter” will be used to help direct the heavy equipment operator.

Personnel are to remain in the field of vision of the operator and remain clear of
moving parts.

Hand signals will be prearranged between operator and personnel working around the
heavy equipment.

Backup alarms must operate properly on the heavy equipment.

Excavations are not to be entered by personnel; these are being dug for exploratory
purposes. Personnel are to remain a safe distance from the excavated area.

Excavated areas are not to be left unattended and are to be refilled daily.
Utility clearances must be secured prior to digging (see Section 3.3.3.5).

Drilling Operations

The following safe work practices will be adhered to during drilling operations.

4.6

The subcontracting drilling company's supervisor is to provide other cautions to be
observed when working around the drill rig during the HASP briefing.

Hand signals will be prearranged between operator and personnel working around the
drill rig.

Personnel are to remain in the field of vision of the operator and remain clear of
moving parts where protective clothing can be entangled, i.e., Tyvek caught in the
auger.

Subcontractors operating heavy equipment shall have a written Health and Safety
Program and follow all applicable OSHA regulations.

Utility clearances must be secured prior to digging (see Section 3.3.3.5).

Personnel working near a drill rig are to be aware of the location and operation of the
emergency shut off devices.

Sanitation Procedures/Site Precautions

Provisions for sanitation procedures and site precautions to be followed on site are outlined

below.

A supply of clearly marked potable water, tightly closed, and equipped with a tap.

Single service disposal cups.

4-11



Qutlets for non-potable water, clearly marked, for fire fighting or other purposes.
Cross-contamination of the potable supply shall be prevented.

One toilet facility for up to 20 personnel which is either chemical, recirculating,
combustion, or flush, depending on local code requirements. Two toilet facilities will
be required for greater than 20 personnel.

A place for food handling meeting all applicable laws or suitable alternatives to such
facilities will be provided (i.e., nearby restaurants, food wagons, etc.).

Clean wash water will be available in the decontamination zone during Level C or B
activities, and the Baker Field Trailer for all other operations. Disposable towelettes
will be available in each Baker Field Vehicle for periodic cleanups.

Eating, drinking, chewing gum or tobacco, smoking, or any practice that increases the
probability of hand-to-mouth transfer and ingestion of material is prohibited in any
area designated as contaminated. Smoking will also not be allowed in areas where
flammable materials are present. Hands and face must be thoroughly washed before
breaking for meals and upon leaving the site. “Contaminated” work garments are not
to be worn off site.

Whenever decontamination procedures for outer garments are in effect, the entire
body should be thoroughly washed as soon as possible after the protective garment is
removed.

Contact lenses are not permitted to be worn on site.

Facial hair, which interferes with a satisfactory fit of the mask-to-face seal, is not
permitted on personnel who are or may be required to wear respirators.

Contact with contaminated or potentially-contaminated surfaces should be avoided.
Wherever possible, do not walk through puddles, leachate, discolored surfaces, kneel
on ground, lean, sit or place equipment on drums/containers.

Medicine and alcohol can potentiate the effects of exposure to toxic chemicals,
therefore, prescribed drugs should only be taken by personnel when approved by a
qualified physician. Alcoholic beverage intake should be minimized or avoided during
after-hour operations.

Alcoholic beverages and firearms are prohibited on site.

All site personnel will observe any posted sign, warning, fence, or barrier posted
around contaminated areas.

Site personnel must wear the proper attire while on site. At a minimum, this will
include steel-toed boots, work pants (e.g., jeans or other durable material), and work
shirt (e.g., short or long-sleeved, made of a durable material). Tank tops, muscle
shirts, and sweat pants are not permitted.
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5.0 ENVIRONMENTAL MONITORING

The following section presents the monitoring to be performed during the work tasks of this
project. This will consist of personal menitoring, point source monitoring, and perimeter
monitoring. Due to the short duration and variability of field tasks only realtime air
monitoring (versus integrated air monitoring) will be used to assess action levels. The action
levels for the PID, as specified in Section 5.1 below, are based on a “worst-case” contaminant 8-
hour TWA-PEL of 1 ppm (i.e., benzene, vinyl chloride, etc.), and are consistent with those
listed by the USEPA in Section 6.9, of the Standard Operating Safety Guides (June, 1992).

5.1 Personal Monitoring

Personal monitoring will be accomplished using real time environmental monitoring
instrumentation directed at the breathing zone (e.g., the area bordered by the outside of the
shoulders and from the mid-chest to the top of the head) of work party personnel. Breathing
Zone (BZ) monitoring will be performed each time a reading is taken at the point source. The
guidelines below identify the protection levels required according to the concentration
measured in the BZ.

Minicam (Model FM-3000) - To detect chemical warfare agents and stimulants. This will be
used at Site A and possibly Sites 75 and 76.

e Site activities will immediately cease (upon alarm activation) personnel will back off
to safe distance as identified by the TEU. An emergency evaluation with the TEU,
SHSO, and Site Manager will be performed. Emergency decontamination will be
performed as necessary.

PIDQ) - Various levels of protection are being used with different tasks at the sites (refer to
Section 6.2).

e Background (2 = Protection Level specified in Section 6.2.

¢ >1 mu above background in the breathing zone for up to 1 continuous minute =
minimum Level C plus Driager Tube Monitoring at the point source

e >1 mu above background in the breathing zone for up to 15 continuous minutes =
Level B or Stop Work and consult PHSO

e Instantaneous peak concentrations >10 mu = Level B or Stop Work and consult
PHSO

PID with 11.7 eV ultraviolet lamp set on the 1 X Scale.
(2} Background is typically 1 to 2 mu (meter units)

Driager Tubes() (used to determine if Level C or D+ protection levels are adequate for highly
volatile constituents when a PID response meets the level identified above).

e Below limits of detection (BLD) to less than the Action Level (1/2 of the TWA(2)) =
Level D/D +

e Action Level to the TWA = Level C (if adequate NIOSH certified air-purifying
cartridge is available) or Stop Work and consult PHSO
¢ >The TWA = Level B or Stop Work and consult PHSO

(1) Drager Tubes to be used include:  Benzene (67 28561); Chloroform (67 28861)
Carbon tetrachloride (81 01021)
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(2) Refer to Table 1, Section 3.0, for explanation.

5.2 Point Source Monitoring

Point source monitoring is defined by this HASP as monitoring performed at the source of the
sampling/investigative activity. Instrumentation to be used will include a PID and an Oo/LEL
meter. The action levels for the oxygen/combustible gas meter are identified below.
Oxygen/LEL Metex{l)

Oxygen Meter

e 19.5% to 23.5% = continue working
o <19.5% or >23.5% = stop work immediately and consult the SHSO

LEL Meter

e <10% of the Lower Explosive Limit (LEL) = continue working
o >10% of the LEL = Stop Work immediately and consult SHSO

(1)Used to evaluate physical safety in conjunction with PID.
As work progresses, the scope of monitoring may be extended based on monitoring results,
odor detection, changing work conditions, and signs or symptoms of exposure. Any or all of

these conditions will be immediately investigated and acted upon by the SHSO.

5.3 Perimeter Monitoring

Perimeter monitoring (defined as monitoring performed at borders beyond the Support Zone
and often at the “fence line”) for each site will be performed as follows:

e The PID will be used periodically to scan the perimeter as a means of documenting any
volatile releases that may extend past the work zone, when volatile concentrations
exceed 50 mu (2 X Scale) at the point source or 10 mu (1 X Scale) at the BZ.

o The Drager Colorimetric Tubes, where specified in Section 5.1, will be used
periodically to measure any potential releases when concentrations exceeding the
TWA are detected at the BZ.

5.4 Site-Specific Air Monitoring Equipment and Frequency

Monitoring equipment and frequency for each site can be found in Table 5-1. Driger Tubes
are typically required when air concentrations reach a certain level according to an PID
response. Action levels that govern changes in levels of protection can be found in Section 5.1.

5.5 Equipment Maintenance and Calibration

Baker’s procedures for the return of equipment to inventory and for maintenance of the
equipment shall be followed in order to assure that the optimum level of operation is
maintained for the item. Equipment calibration of the monitoring instruments will be
completed daily before each use and calibration information entered onto the equipment
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TABLE 5-1

MONITORING EQUIPMENT AND FREQUENCY FOR EACH TASK CONDUCTED AT
SITES A, 12, 68, 75, 76, 84, AND 85

Job Task PID LEL Meter Minicam*

Sediment/Surface Water Sampling 1&P

Geophysical Investigation D

Surface Soil Sampling 1&P C
Monitoring Well Installation C 1&P C
Monitoring Well Development 1&P C
Groundwater Sampling I&P C
Soil Boring Sampling C 1&P C
Test Pit/Trenching C 1&P C
Hand Excavation 1&P 1&P C

*  Minicam for use at Sites A, 75, and 76.

Initially - At start of job task to confirm designated protection level.
Periodically - When site condition or set-up changes, or when a new area is entered.

Continuously - Monitor levels continuously.

At the discretion of the SHSO.

= Photoionization Detector

As air concentrations are measured, they should be documented in the individual’s field logbook. In the case of
continuous monitoring, every 15 to 30 minutes.
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calibration form. All forms will be maintained on site for the duration of the project with
copies to be given to the Equipment Manager once the equipment has been returned to the
office. Procedures for equipment maintenance and calibration can be found in the operating
manual provided by the manufacturer (included with each piece of equipment), or in Baker’s
Standard Operating Procedures for Administrative, Field, and Technical Activities Manual.

5.6 Monitoring Documentation

As environmental monitoring is performed, documentation of the results will be entered into
the Field Log Book of the SHSO or other personnel performing the monitoring.
Documentation is to include the date, time, instrument result, general location, and specific
location, such as, point source, breathing zone, or area. Copies of the Field Log Book will be
placed in a binder and remain in the Baker Field Trailer until the end of the field activities,
whereby the log sheets will become part of the permanent file.
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6.0 PERSONAL PROTECTIVE EQUIPMENT

6.1 Personal Protective Equipment Selection

The personal protective equipment available for the various levels of protection, is listed
below. The assigned item number will be used in Section 6.2 for each field activity.

Item No. Personal Protective Equipment

1 Chemical-Resistant Clothing (Polyethylene-coated Tyvek®)
2 Chemical-Resistant Clothing (Saranex®)

3 Uncoated Tyvek®Kleenguard® Coveralls

4 Normal Work Clothes or Coveralls

5 Air-Line Respirator (ALR) with 5-minute escape pack
6 Self-Contained Breathing Apparatus (SCBA) for rescue
7 NIOSH 5-minute Escape Pack (on standby)

8 Full-face Cartridge Respirator

9 Half-face Cartridge Respirator
10 Full-face Cartridge Respirator (on standby)
11 Half-face Cartridge Respirator (on standby)
12 Chemical-Resistant Gloves (Nitrile inner-double layer)
13 Chemical-Resistant Gloves (Nitrile inner-single layer)
14 Chemical-Resistant Gloves (Rubber/Neoprene outer)
15 Chemical-Resistant Gloves (Nitrile outer)
16 Work Gloves (outer)

17 Chemical-Resistant Overboots (with steel toe and shank)
18 Chemical-Resistant Overboots (w/o steel toe)

19 Steel Toe Boots
20 Safety Glasses
21 Safety Goggles
22 Face Shield
23 Hard Hat
24 Hearing Protection(l)
25 Chest/Hip Waders
26 Safety Vests

(1) At the discretion of the SHSO.
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6.2 Site-Specific Levels of Protection

Based on an evaluation of potential hazards the levels of protection and corresponding
personal protective equipment have been designated for the following field activities.
Upgrading or downgrading the level of protection will be based on real-time monitoring,
working conditions, and the discretion of the SHSO.

Note: No single combination of protective equipment and clothing is capable of protection
against all hazards. PPE should be used in conjunction with safe work practices, effective

decontamination, and good personal hygiene.

. Personal
Level of Protection Protective
Equipment
Site(s) Field Activity B | C |D+| D |Other (Item No.)
68 and 84 Sediment/Surface Water X 4,12,15,18, 19,
Sampling 20
A Soil Sampling X 2,8,12,15,19, 20
75and 76 Geophysical Investigation X 4,19
12, 68, 84, and 85 | Soil Sampling X 4,12,15,19,20
12, 68, 84, and 85 | Monitoring Well X 4,12,15,19, 20,
Installation 24
75 and 76 Monitoring Well X 2,8,12,15, 18,
Installation 19,23, 24
12, 68,84 and 85 | Monitoring Well X 4,12,15, 19, 20,
Development 24
75and 76 Monitoring Well X 2,8,12,15, 18,
Development 19,24
12, 68, and 85 Groundwater Sampling X 4,12,15,19, 20
75and 76 Groundwater Sampling X 2,8,12,15,18,19
A Hand Excavation X 2,8,12,15,18,19
68 Soil Boring - Sampling X 4,12,15, 19, 20,
24
75, and 76 Soil Boring - Sampling X 2,8,12,15, 18,
19, 24
A Test Pit/Trenching X 2,5,12,15,18,
19,23

Level C protection is not for chemical warfare agents. Any indication of chemical warfare
agents will initiate immediate shutdown, evacuation, and evaluation.
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6.3 Respiratory Protection

Site-specific respiratory protection requirements as outlined below will comply with the
procedures in Attachment A - Baker Safety SOPs.

6.3.1 LevelB

The “North” NIOSH-certified Air Line Respirator (ALR) system (four-person manifold) with
5-minute escape pack will be used at this level. The line-of-site worker will be equipped with
an SCBA on standby for emergency rescue purposes. This individual may also be responsible
for monitoring the supplied air system (comprised of a bank of compressed gas cylinders
containing Grade D breathing air) with the SHSQ’s approval.

6.3.2 LevelC

The “North” or “MSA” full-face NIOSH-certified negative pressure Air-Purifying Respirator
(APR) with an organic vapor and HEPA filter cartridge is the appropriate cartridge for use
with the detected hazardous materials and the detected contaminant (refer to Work Plan)
concentrations. Upgrades/downgrades in this level of respiratory protection will be based on
measured real-time air contaminant concentrations (see Section 5.7) and the SHSO’s
observations. This level of protection is not suitable for chemical warfare agents. If chemical
warfare agents are detected visually by the TEU or by air monitoring, personnel will
immediately EVACUATE the area.

Cartridge changeover will occur when one or more of the following have been
observed: exposure duration greater than eight hours for vapor/gas cartridges; breathing
resistance; a noticeable odor or taste; eye/threat irritation; and other indicators such as
end-of-service life indicators for specialty filter cartridges. Records of current respirator fit-
testing will be maintained at the Baker Command Post.

6.3.3 LevelD+

A NIOSH-certified negative pressure APR, meeting all the requirements identified under
Level C, will remain on standby at this level.

6.4 Care and Cleaning of Personnel Protective Equipment

Provisions for the care and cleaning of personal protective equipment used on site can be found
in Attachment A - Baker Safety SOPs.
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7.0 DECONTAMINATION PROCEDURES

7.1 Personnel Decontamination

Personnel leaving the Work Zone will be thoroughly decontaminated. The following protocol
will be used for the decontamination stations according to levels of protection:

LevelD Level D+ LevelC Level B
1. Equipmentdrop 1. Equipment drop 1. Equipmentdrop 1. Equipmentdrop
Boot andglove gross | 2. Outerbootandglove } 2. Outer boot andglove | 2. Outer boot and glove
contamination wash wash wash
removal*
3. Bootandglove 3. Outerbootandglove | 3. Outerbootandglove | 3. OQuterboot and glove
wash* rinse rinse rinse
4. Bootandglove 4. Tape Removal 4. Tape Removal 4. Tape Removal
rinse*
5. Tape Removal* 5. Outerboot andglove | 6. Outerboot and glove | 5. Outer boot and glove
removal removal removal
6. Boot removal* 6. Coverall removal/ 6. Coverallremoval/ 6. SCBA orescape tank
disposal disposal removal
7. Gloveremoval* 7. Innerglove 7. Respiratorremoval | 7. Coverall removal/
removal/disposal disposal
8. Hand/Face wash 8. Hand/face wash 8. Innerglove 8. SCBA or ALRface
removal/disposal shield removal
9. Equipment wipe 9. Equipmentcleaning | 9. HandAace wash 9. Innerglove
down removal/disposal
10. Respirator cleaning/ | 10. Hand/face wash
sanitizing
11. Equipmentcleaning | 11. Respiratory
cleaning/ sanitizing
12. Equipment cleaning

*Optional - depends on degree of contamination and type of PPE used.

The following decontamination equipment is required for Level C and higher protection levels
and recommended for Level D+ protection:

Shower trailer (located at Sites A, 75, and 76)

Four small tubs (two sets of wash and rinse water)
Scrub brush

Towels*

Disposable wipes*

Pressurized sprayers for rinsing

Contaminated clothing disposal bag or drum*
Contaminated liquids disposal drum

Respirator cleaning solution

Liquinox and water as the decontamination solution
Five (5) percent sodium hypochlorite solution (specifically for Sites A, 75, and 76)

*Minimum for Level D decontamination.

The decontamination liquids and clothing will be contained and disposed according to policy
defined in the Sampling and Analysis Plan (SAP). Emergency shower and eye wash
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capabilities will be made available at Sites A, 74, and 75 in the event of suspected chemical
agent contact. See Section 8.7 for further details on emergency decontamination procedures.

7.2 Effectiveness of Personnel Decontamination

The effectiveness of site decontamination methods will be evaluated by the SHSO on a periodic
basis. This evaluation may include the observation of personnel decontamination, inspection
of PPE before and after decontamination, and questioning site personnel for signs and
symptoms of exposure. Additional measures may also be employed by the SHSO at their
discretion.

7.3 Equipment Decontamination

The portion of the drilling and trenching equipment that will contact intrusive materials
(i.e., augers and backhoe bucket) will be decontaminated prior to and upon completion of work
in each area. Pressurized steam cleaning will be used to clean the equipment. Field sampling
equipment will be cleaned using a 5 percent sodium hypochlorite solution at Sites A, 75,
and 76.

Pressure steam cleaning will be conducted by the subcontractor. A portable steam cleaning
unit will be used for the cleaning. Decontamination will be conducted at specific locations
established at each site.
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8.0 EMERGENCY PROCEDURES

8.1 Scope

The activities to be conducted under this HASP are not remediation (cleanup), but
investigative, therefore the potential for a “release” to air, water or soil is low. However, other

emergencies, such as fire or personnel injury may occur. If so, local emergency response
groups will be called in to handle the incident, as necessary.

8.2 Pre-Emergency Planning

All applicable Navy/local emergency response contacts (On-Scene Commander, Fire
Department, Security, Ambulance, Hospital, etc.) at MCB Camp Lejeune will be contacted
prior to or during site mobilization activities. This notification will be performed by the SHSO
and/or Site Manager. The information discussed may include:

A description of site activities,

Anticipated site hazards.

Hazardous chemicals to be used on site.

Expected length of time on site.

Specific requirements the emergency response facilities may require.
Confirmation of emergency phone numbers.

Specific points of contact, where applicable, will be established and added to the HASP, If
requested, Material Safety Data Sheets will be provided at this time.

8.3 Emergency Coordinator

The SHSO acting as the Emergency Coordinator is responsible for field implementation of
these Emergency Procedures. The Emergency Coordinator is responsible for reacting (not
responding) to emergencies. As the Emergency Coordinator, specific duties include:

o Familiarizing all on-site personnel with the emergency procedures and the emergency
coordinator’s authority.

e Identifying the nearest telephone in the event of an emergency.

e Communicating site emergency procedures and requirements to all Baker and
subcontractor personnel.

e Specifying the Site Manager as the backup/alternate Emergency Coordinator.

e Controlling activities of subcontractors and contacting the emergency response
groups, as necessary.

¢ Anticipating, identifying, and assessing, fires, explosions, chemical releases, and other
emergency situations to the best of their abilities, and providing this information to
the off-site emergency groups) responding..

e Familiarity with site personnel trained in emergency first aid and adult CPR.
All on-site personnel, whether involved in emergency response or not, will be notified of their

responsibilities by the Emergency Coordinator in an emergency. They will be familiar with
the emergency procedures and the Emergency Coordinator's authority.
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8.4 Communications

Internal communications will rely on direct communication (via verbal or two-way radios)
between site personnel. External communications will employ a telephone located in the field
trailer and a cellular (portable) telephone in the investigation areas.

The “Buddy System” will be in effect at all times; any failure of communication requires an
evaluation of whether personnel should discontinue activities.

Air horns will be used for communication during emergency evacuation of site
personnel. One long (3 second) air horn blast is the emergency signal to indicate that
all personnel should evacuate the Work Zone.

Hand signals will be used in case of failure of radio communications or when radio
communications are not available:

Hand gripping throat .......... ... ..o, - Can't breathe

(typically Level C/B activities)
Grip partner's wrist or both hands around waist ... - Leave areaimmediately
Handsontopofhead ........................... - Need assistance
Thumbsup ........ .. i i - OK,Iam all right,  understand
Thumbsdown ........ccoiiiiini i, - No, Ido not understand

Coordination between Baker and subcontractor personnel is the responsibility of the Site
Manager. The best means for securing the lines of communication will be determined prior to
start-up by on-site project personnel.

Emergency telephone numbers will be posted in the Baker Field Trailer and maintained in
each Baker Field Vehicle. The list of emergency phone numbers is presented in Table 8-1.

8.5 Assembly Area

In the event of an emergency personnel will be instructed before the start of operations to meet
upwind of the emergency. Where applicable, personnel will exit the work area through the
contamination reduction zone. At this location, emergency needs will be provided, such as:

Assembly for evacuated personnel
First aid for injured personnel
Decontamination material
Communications.

8.6 Emergency Hospital Route

An emergency hospital route figure (Figure 8-1) showing the location of the local hospital will
be posted in the Baker Field Trailer and at strategic locations throughout the site. Personnel
will be informed of the location of the figure and the directions to the hospital. The Naval
Hospital will be used for life-threatening injuries or potential chemical exposure (per prior

civilian humanitarian agreement). Directions to the Base and Public Hospital from each site
are provided below.
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MCB CAMP LEJEUNE EMERGENCY TELEPHONE NUMBERS

(Underground Utilities via
EMD Contact)

Agency/Facility Telephone Number Contact*

Security (Police) 911 or (910) 451-3855 | Response Operator
Fire 911 Emergency Services Operator
Ambulance (On-Base) 911 0r (910) 451-4554 | Emergency Services

Operator/HM1 Cesse
Ambulance (Off-Base) (910) 455-9119 Response Operator
Hospital (On-Base) 911 or (910) 451-4840, |Response Operator

4841, and 4842

Hospital (Off-Base) (910) 577-2240 Emergency Room Physician
(Emergency Room)
Hospital (Off-Base) (910) 577-2345 Onslow County Hospital
(Information) Information
Hazardous Materials Team 911 Emergency Services Operator
On-Scene Commander 911 or (910) 451-5815 | Fire Chief Piner
Public Works Department (910) 451-5068 Neal Paul

Poison Control Center

1-800-672-1697

Response Operator

National Response Center

1-800-424-8802

Response Operator

CHEMTREC

1-800-424-9300

Response Operator

Agency for Toxic Substances

1-404-639-0615

Response Operator

and Disease Registry

MCB Camp Lejeune (910) 451-1115 Directory Assistance Operator
Directory Assistance

Air Station Security (910) 451-6113 Provost Marshall

Air Station Fire Department

(910) 451-6620

Emergency Services Operator

*

Remaining points of contact will be identified prior to the start of activities.

Notes: 1. When using the portable cellular telephone, in the Jacksonville, North
Carolina area, dial the appropriate area code (910) first in addition to the local
phone number.

2. When calling 911 on a non-base phone, ask emergency services operator to
transfer call to Base 911 system and report emergency.

3. When using an on-base phone, first dial extension 99 for local calls or extension
92 for long distance calls.
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Site A

The following are directions to the base Naval Hospital (Building NH100) from Site A (refer to

Figure 8-1):
1. Leave Site A and follow Longstaff Road north to Curtis Road west.
2. Turn right and head north on Route 17 until intersecting with Route 24 (Lejeune
Boulevard).
3. Turn right onto Route 24 (Lejeune Boulevard) and continue following Lejeune
Boulevard through the main gate.
4. Attraffic light turn right onto Brewster Boulevard.
5. Continue on Brewster Boulevard until intersecting with driveway to Naval Hospital
on right (approximately 0.75 miles).
6. Follow signs for emergency room entrance (bear to right).
Directions to Onslow County Memorial Hospital (317 Western Boulevard) from Site A (refer
to Figure 8-1).
1. Leave Site A and follow Longstaff Road north onto Curtis Road west to Camp Geiger
main gate.
2. Turn right and head north on Route 17 until intersecting with Route 24 (Lejeune
Boulevard).
3. Turn right onto Route 24 (Lejeune Boulevard) until intersecting with Western
Boulevard.
4, Turn left onto Western Boulevard.
5. Continue on Western Boulevard to the fifth stop light and the hospital will be on the
left hand side.
6. Follow directions to emergency room entrance.
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Sites 75 and 76

The following are directions to the base Naval Hospital (Building NH100) from Sites 75 and
76 (refer to Figure 8-1):

1.

2.

6.

Turn right onto Curtis Road and head to Camp Geiger main gate.

Turn right and head north on Route 17 until intersecting with Route 24 (Lejeune
Boulevard).

Turn right onto Route 24 (Lejeune Boulevard) and continue following Lejeune
Boulevard through the main gate.

At traffic light turn right onto Brewster Boulevard.

Continue on Brewster Boulevard until intersecting with driveway to Naval Hospital
on right (approximately 0.75 miles).

Follow signs for emergency room entrance (bear to right).

Directions to Onslow County Memorial Hospital (317 Western Boulevard) from Sites 75 and
76 (refer to Figure 8-1).

1.

2.

Turn right onto Curtis Road and head to Camp Geiger main gate.

Turn right and head north on Route 17 until intersecting with Route 24 (Lejeune
Boulevard).

Turn right onto Route 24 (Lejeune Boulevard) until intersecting with Western
Boulevard.

Turn left onto Western Boulevard.

Continue on Western Boulevard to the fifth stop light and the hospital will be on the
left hand side.

Follow directions to emergency room entrance.
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Site 68

The following are directions to the base Naval Hospital (Building NH100) from Site 68 (refer

to Figure 8-1):
1. Travel Range Road south to Highway 210.
2. Travel Highway 210 west to Route 17.
3. Proceed north on Route 17 until intersecting with Route 24 (Lejeune Boulevard).
4. Turn right onto Route 24 (Lejeune Boulevard) and continue following Lejeune
Boulevard through the main gate.
5. At traffic light turn right onto Brewster Boulevard.
6. Continue on Brewster Boulevard until intersecting with driveway to Naval Hospital
on right (approximately 0.75 miles).
7. Follow signs for emergency room entrance (bear to right).
Directions to Onslow County Memorial Hospital (317 Western Boulevard) from Site 68 (refer
to Figure 8-1).
1. Travel Range Road south to Highway 210.
2. Travel Highway 210 west to Route 17.
3. Proceed north on Route 17 until intersecting with Route 24 (Lejeune Boulevard).
4, Turn right onto Route 24 (Lejeune Boulevard) until intersecting with Western
Boulevard.
5. Turn left onto Western Boulevard.
6. Continue on Western Boulevard to the fifth stop light and the hospital will be on the
left hand side.
7. Follow directions to emergency room entrance.



Site 12

The following are directions to the base Naval Hospital (Building NH100) from Site 12 (refer

to Figure 8-1):
1. Travel west on undeveloped dirt road to Sneads Ferry Road.
2. Turn right and travel north on Sneads Ferry Road to Holcomb Boulevard and bear
right at yield sign.
3. Travel north on Holcomb Boulevard to traffic light and turn left on Brewster
Boulevard.
4. Continue on Brewster Boulevard until intersecting with driveway to Naval Hospital
on right (approximately 0.75 miles).
7. Follow signs for emergency room entrance (bear to right).
Directions to Onslow County Memorial Hospital (317 Western Boulevard) from Site 12 (refer
to Figure 8-1).
1. Travel west on undeveloped dirt road to Sneads Ferry Road.
2. Turn right and travel north on Sneads Ferry Road to Holcomb Boulevard and bear
right at yield sign.
3. Travel north on Holcomb Boulevard to traffic light and head straight to main gate.
4. Leavebase through the main gate (via Holcomb Boulevard).
5. Take Highway 24 west to Western Boulevard and turn right.
6. Continue on Western Boulevard to the fifth stop light and hospital will be on the left.
7. Follow directions to the emergency room entrance.
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Site 84

The following are directions to the base Naval Hospital (Building NH100) from Site 84 (refer
to Figure 8-1):

1. Turn right onto Route 24 (Lejeune Boulevard) and continue following Lejeune
Boulevard through the main gate.

2. At traffic light turn right onto Brewster Boulevard.

3. Continue on Brewster Boulevard until intersecting with driveway to Naval Hospital
on right (approximately 0.75 miles).

4. Follow signs for emergency room entrance (bear to right).

Directions to Onslow County Memorial Hospital (317 Western Boulevard) from Site 84 (refer
to Figure 8-1).

1. Turn left onto Route 24 (Lejeune Boulevard) until intersecting with Western
Boulevard.

2. Turn right onte Western Boulevard.

3. Continue on Western Boulevard to the fifth stop light and the hospital will be on the
left hand side.

4, Follow directions to emergency room entrance.



Site 85

The following are directions to the base Naval Hospital (Building NH100) from Site 85 (refer
to Figure 8-1):

1.

2.

5.

Turn left onto Coolidge Road and left onto the Camp J ohﬁson access road.

Head straight and turn right onto Route 24 (Lejeune Boulevard) and continue
following Lejeune Boulevard through the main gate.

At traffic light turn right onto Brewster Boulevard.

Continue on Brewster Boulevard until intersecting with driveway to Naval Hospital
on right (approximately 0.75 miles).

Follow signs for emergency room entrance (bear to right).

Directions to Onslow County Memorial Hospital (317 Western Boulevard) from Site 85 (refer
to Figure 8-1).

1.

2.

Turn left onto Coolidge Road and left onto the Camp Geiger access road.

Head straight and turn right onto Route 24 (Lejeune Boulevard) and continue
following Lejeune Boulevard through the main gate.

Turn right onto Western Boulevard.

Continue on Western Boulevard to the fifth stop light and the hospital will be on the
left hand side.

Follow directions to emergency room entrance.

8-10



i Wl M

Revised: 4-21-94

8.7 Emergency Medical Treatment

If injuries are not serious or life threatening, affected personnel may be transported by other
site personnel to the local medical facility, if necessary. Emergency medical response
personnel will be contacted in the event of serious or multiple injuries. Medical personnel will
be provided with all available information regarding the nature of the incident, chemicals
involved, ete. '

8.7.1 Emergency Services

The nearest public hospital is Onslow County Memorial Hospital located at 317 Western
Boulevard, Jacksonville, NC, phone No.: (99) 577-2240 (on base) and (919) 577-2240 or 911
(off base).

Note: For chemical emergencies, personnel must be transported to Building NH100 (Naval
Hospital).

Local ambulance service is available from the Naval Ambulance Service at 911 and the City of
Jacksonville at (919) 455-9119. Contact should be made with emergency personnel prior to
the start of activities (See Section 8.1).

There will be a minimum of 2 persons on each site that will be trained in emergency first aid
and CPR. These personnel will also be familiar with Baker’s program on potential exposure to
Bloodborne Pathogens as outlined in the Baker Safety SOPs in Attachment A,

Instances requiring treatment beyond “first-aid” will be handled at appropriate facilities and
reported to the Project Manager and PHSO within 24 hours. Subcontractors will be

responsible for securing proper medical attention for their employees. Baker may assist the
subcontractor if necessary.

8.7.2 Physical Injury

If an employee working in a contaminated area is physically injured, first aid procedures are
to be followed. If the employee can be moved, he/she will be taken to the edge of the work area
and decontaminated, if necessary (refer to Section 8.7). Depending on the severity of the
injury, emergency medical response from Navy personnel may be sought to stabilize victim for
transport to public hospitals. Emergency first aid may be administered by Baker personnel
prior to transporting to an awaiting ambulance or to a local emergency medical facility, as
appropriate.

8.7.3 Chemical Injury

If the injury to a worker is chemical in nature (e.g., direct contact/exposure), the following first
aid procedures are to be instituted:

e Eye Exposure - If contaminated solid or liquid gets into the eyes, wash the eyes
immediately at the 15-minute emergency eyewash station (or with the emergency eye

wash bottle when an eye wash station if not available). Obtain medical attention
immediately.

NOTE: Contact lenses will not be worn while working at the site.

o Skin Exposure - If contaminated solid or liquid gets on the skin, promptly wash the
contaminated skin using soap or mild detergent and water. If solids or liquids
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penetrate through the clothing, remove the clothing immediately and wash the skin
using soap or mild detergent and water. Obtain medical attention immediately.

Swallowing - If contaminated solid or liquid has been swallowed immediately contact
the Poison Control Center at the Duke University Medical Center, Durham, North
Carolina at 1-800-672-1697. Do not induce vomiting in an unconscious person. Obtain
medical attention as directed by the Poison Control Center.

Breathing - If a person has difficulty breathing, move the exposed person to fresh air at
once. If breathing is not evident, check for pulse and perform appropriate first aid
(either rescue breathing or CPR) depending on the condition. Obtain medical
attention immediately.

Snakebite Injury

In the event of a snakebite injury, the following procedures will be followed.

Look for signs and symptoms such as the characteristic appearance of two small holes, usually
about a half inch apart, with surrounding discoloration, swelling, and pain. Systematic signs
(which may or may not occur) including weakness, sweating, faintness, and signs of shock.

Provide treatment as follows:

1.

2.

8.8

Calm the victim and keep affected area still.

Contact ambulance if you cannot provide the victim with transportation to the nearest
medical facility.

Wash the wound.

Keep the affected area below the level of the heart if bite is on the arm or leg.

Treat for shock.

Monitor airway, breathing, and circulation.

Obtain physical description of snake, if possible.

Provide the emergency medical responder (either the ambulance attendant or the
emergency room at the hospital) with all pertinent information such as: how long ago
the bite occurred, the type of snake (if known), any known allergic conditions (if
known), etc.

Inform the SHSO immediately if a snakebite injury has occurred.

Emergency Decontamination Procedures

In the event of a medical emergency, patients are to be adequately decontaminated before
transfer (if possible) to prevent contamination of the medical transport vehicle and medical
facility. Emergency personnel decontamination will include the following, depending on the
level of protection.*
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Level D

Level D+

Level C

Level B

e Equipmentdrop

o Tape, boot, and
glove removal

e Coverall removal

Equipment drop
Tape, outer boot, and
glove removal
Coverall removal/
disposal

Inner glove removal
disposal

Equipment drop
Tape, outer boot, and
glove removal
Coverall removal/
disposal

Respirator removal
Inner glove removal/
disposal

Equipment drop
Tape, outer boot, and
glove removal

SCBA or escape tank
removal

Coverall removal/
disposal

SCBA or ALR face

shield removal
e Innerglove removal/
disposal

* If circumstances dictate that contaminated clothing cannot be readily removed, then
remove gross contamination and wrap injured personnel with clean garments/blankets,
to avoid contaminating other personnel or transporting equipment.

If chemical agent exposure suspected, personnel are to wash affected skin area with 5
percent sodium hypochlorite solution and use the shower in the trailer. A 15-minute
emergency eye wash station will also be available.

All emergency personnel are to be immediately informed of the injured person’s condition
and potential contaminants and provided with all pertinent chemical data.

If necessary, one of the site personnel equipped with appropriate PPE may accompany the
injured worker and perform decontamination with supervision of medical personnel.

8.9 Personal Protection and First Aid Equipment

PPE available for emergency response will include the following:

Saranex® suits

SCBA

Polyvinyl chloride boots

Tyvek® suits, polyethylene coated and uncoated
Nitrile gloves (inner and outer)

Neoprene and Nitrile Gloves {(outer)

Face shields and goggles

PPE and first aid equipment will be available in the support zone (i.e., Baker Field Vehicle or

Baker Site Trailer).

Emergency and first aid equipment can be found at the following locations:

Fire Extinguisher:

First aid kit:

Emergency eye wash bottle:

Air Horn:

15-minute Emergency Eye
Wash Station:

Baker Site Trailer and Contractor Field Vehicle
Baker Site Trailer and Baker Field Vehicle
Baker Site Trailer and Baker Field Vehicle
With Personnel

Near Area With Greatest Potential for Chemical
Splash/Exposure
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8.10 Notification

If the Emergency Coordinator determines that the site has an uncontrolled situation, suchasa
spill, fire, or explosion, that could threaten human health or the environment, they will report
their findings to the Base Fire Department, the Activity Contact, the Project Manager, and the
NTR as soon as possible. The notification report will include:

Description of incident {e.g., release, fire).

Name and telephone number of individual reporting the emergency..
Location of incident.

Name and quantity of material (s) involved (if known).

The extent of injuries, and number of casualties.

The possible hazards to human health or the environment.
Assistance that is requested.

Note: Prior to beginning ground intrusive activities at Site A, the officers housing area will
be evacuated. This will be coordinated through the Base Representative.

8.11 Hazard Assessment

For the purposes of providing information to the Navy On-Scene Commander, the Emergency
Coordinator will assess possible hazards to human health or the environment that may result
from an uncontrolled situation, to the best of their abilities, incorporating the following steps,
as appropriate.

¢ Assess the immediate need to protect human health and safety.

o Identify, where possible, the materials involved in the incident including exposure
and/or release pathways and the quantities of materials involved.

e Inform appropriate personnel as identified in Section 8.10, who will determine if
release of material(s) meets EPA requirements for reportable quantities for spills
under the RCRA or CERCLA.

This assessment may consider both the direct and indirect effects of the chemical release, fire,
explosion, or severe weather conditions (e.g., the effects of any toxic, irritating, or
asphyxiating gases that are liberated).

8.12 Security

During activation of these Emergency Procedures, the Emergency Coordinator or his/her
designated representative will control access to the site and maintain an incident log until the
appropriate personnel, such as the Navy On-Scene Commander arrives and takes control. The
incident log may include:

® Activities that have occurred since the incident was first reported.
e Rescue, response, and PPE used to evacuate personnel.

8.13 Emergency Alerting

Personnel Injury.in the Work Zone:

e Initiate a verbal warning or one long airhorn blast and move all unaffected site
personnel to the support zone (for Level D/D +) or the CRZ (for Level C or higher).
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e Send the rescue team into the Work Zone (if required) to remove the injured person to
the hotline.

o Have the SHSO and/or Site Manager evaluate the nature of the injury, and assure that
the affected person is decontaminated according to Section 8.8.

e Ifrequired, contact an ambulance and/or the designated medical facility.

No persons shall reenter the Work Zone until an accident investigation is performed by the
SHSO and/or the Site Manager.

Personnel Injury in the Support Zone:

e The Site Manager and SHSO will assess the nature of the injury; if the cause of the
injury or loss of the injured person does not affect the performance of other site
personnel, operations may continue.

e If the injury increases the risk to others, a verbal warning or one long airhorn blast
shall be sounded and all remaining site personnel will move to the command post for
further instructions.

e Activities on site will stop until the added risk is mitigated.

Fire/Explosion:

e Initiate a verbal warning or one long airhorn blast and move all site personnel to the
support zone (for Level D/D+) or the CRZ (fpr Level C or higher).

® Alert the fire and security departments and move all nonessential personnel to the
Baker Command Post to await further instructions.

e Activities will stop until the added risk is mitigated.
Personal Protective Equipment Failure:

e If any site worker experiences difficulty, failure or alteration of protective equipment
that affects the protection factor, that person and his/her buddy shall immediately
cease work activities, leave the Work Zone, and repair or replace the defective
equipment.

¢ Reentry will not be permitted until the equipment has been repaired or replaced.
Other Equipment Failure:

¢ If any other equipment on site fails to operate properly, the Field Team Leader shall
notify the Site Manager and SHSO to determine the effect of this failure on site
operations.

o If the failure affects the safety of site personnel, work with the equipment will cease
until the situation is evaluated and appropriate actions taken.

In all situations, when an on-site emergency results in evacuation of the Work Zone, personnel
shall not reenter until:
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The conditions resulting in the emergency have been corrected.
The hazards have been reassessed.

The HASP has been reviewed and, if appropriate, modified.
Site personnel have been briefed on any changes in the HASP.

Lol o

8.14 Training
Site personnel will read the details in the Emergency Procedures prior to the initial HASP
training. The Emergency Procedures will be reviewed by site personnel during the pre-entry

briefing.

8.15 Spill Containment Procedures

In the event that a small, easily-controlled spill of hazardous substances (gasoline, oil, etc.)
occurs during the implementation of field activities, spill containment will be utilized to
prevent the additional migration of contaminants through the site area. Large, uncontrolled
spills will be handled by qualified response organizations under the direction of the Base
personnel and/or the Navy On-Scene Commander. Any release to soils or surface waters
equaling or exceeding the reportable quantities under the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA) or the USEPA Clean Water Act will
immediately be reported to the Base Environmental Management Department.

Specific spill containment procedures will be dependent on the type of materials spilled and
the type of environment affected. Potential spill containment procedures may include diking
with absorbent material/pads, then removal or containment of the contaminated materials.
Spill containment materials will be located within close proximity to the storage area of the
hazardous substances in a manner such that the pathway remains accessible and free of
obstructions. Spill containment materials available on site may include:

Absorbent pads

A roll of polyethylene sheeting

Shovels

Minimum of two empty 55-gallon drums
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9.0 TRAINING REQUIREMENTS
Training requirements for site personnel are outlined in the sections below.

9.1 General

All Baker employees, subcontractors, or other personnel entering the site will need to have
received training in compliance with the Occupational Safety and Health Administration
(OSHA) Standard 29 CFR 1910.120. Baker employees engaged in field activities which
potentially expose workers to hazardous substances receive a minimum of 40 hours of
instruction off site, and a minimum of three days actual field experience under the direct
supervision of a trained, experienced supervisor. Key points of the 40-hour training include
field demonstrations, respiratory fit testing and training, risk assessment, toxicology,
chemical reactivity, use of monitoring equipment, downrange work procedures, site safety
procedures, levels of protection, protective clothing, decontamination, and practical field
exercises (which include donning, doffing, and working in personal protective ensembles for
personal protection Levels A, B, and C).

In addition to the initial 40-hour training program, Baker requires site employees to receive
an annual 8-hour refresher training course on the items specified by the 29 CFR 1910.120
standard. The general purpose of the 8-hour refresher is to ensure that personnel retain the
knowledge necessary to be adequately protected, and stay current with proper site health and
safety procedures.

Baker also requires that personnel involved with on-site employee supervision receive (in
addition to 40 hours initial training and three days of supervised field experience) at least
eight additional hours of specialized training at the time of job assignment. Training topics
include, but are not limited to, the employer’s safety and health program and the associated
employee training program, personal protective equipment program, spill containment
program, and health hazard monitoring procedures and techniques. The 8-hour supervisory
training is required to ensure that supervisors have the knowledge necessary to understand
and use the various Health and Safety Programs and to implement the elements of the HASP.
Table 9-1 provides the appropriate OSHA Training History for Baker Project Personnel.
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Personnel

Mr. Raymond Wattras

Mr. Ronald Krivan

To be Named in the
HASP Final

To be Named in the
HASP Final

To be Named in the
HASP Final

*Training history for contractor personnel will be maintained at the Command Post.
- NA -Not Applicable

TABLE 9-1

OSHA TRAINING HISTORY OF BAKER PROJECT PERSONNEL*

Title/Role

Project Manager

Project Health and Safety Officer

Site Manager

Site Health and Safety Officer/

Field Team Leader

Environmental Scientist

(

Training Status

40-hr. training completed:
Supervisory training:
8-hr. refresher completed:
First Aid Training:

CPR Training:

Medical surveillance:

40-hr, training completed:
Supervisory training:
8-hr. refresher completed:
First Aid Training:

CPR Training:

Medical surveillance:

40-hr. training completed:
Supervisory training:
8-hr. refresher completed:
First Aid Training:

CPR Training:

Medical surveillance:

40-hr. training completed:

Supervisory training:
8-hr. refresher completed:
First Aid Training:

CPR Training:

Medical surveillance:

40-hr. training completed:

Supervisory training:
8-hr. refresher completed:
First Aid Training:

CPR Training:

Medical surveillance:

4/84
9/91
10/93
NA
NA
7/93

1/88
1/89
2/93
2/93
2/93
4/93
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Site-Specific Training

Site-specific training, as discussed in Section 1.3, will consist of an initial health and safety
briefing on the following information:

Names of individuals responsible for site health ‘and safety and methods of
communicating safety and health concerns.

Roles and responsibilities of site personnel.

Site-specific health and safety hazards.

Use of PPE.

Work practices by which employees can minimize risk.

Safe use of equipment on site.

Recognition of symptoms and signs of exposure to hazardous materials.
Site control measures.

Decontamination procedures.

Emergency procedures.

Baker Hazard Communication Program.

The SHSO will conduct the initial site-specific training prior to the initiation of field
activities.
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10.0 MEDICAL SURVEILLANCE REQUIREMENTS
10.1 General

All personnel, who may be exposed to materials having potentially adverse and deleterious
health effects, obtain a medical clearance from Baker's Board Certified Occupational Health
Physician in accordance with 29 CFR 1910.120(f) prior to entry onto any site. Baker's
corporate medical surveillance program establishes a medical baseline and monitors for
symptoms of overexposure for individuals who participate in Preliminary Assessments, Site
Inspections, Remedial Investigations, Feasibility Studies, and construction-phase services at
sites covered by the Department of Labor, Occupational Safety and Health Administration
(OSHA), Hazardous Waste Operations and Emergency Response Standard, 29 CFR 1910.120.
The program includes a medical and work history and is intended to determine the
individual's capability for performing on-site work, including wearing chemical protective
clothing and respiratory protective equipment in a thermally-stressed environment.

All Baker employees that will be engaged in site activities covered by the 29 CFR 1910.120
standard receive a Group III physical examination by a licensed physician who is provided
information on the individuals site activities, and exposure or anticipated exposure levels.
This exam is received initially upon hire, then once every 12 months thereafter. More
frequent medical examinations, consultations, and/or laboratory testing will be provided if the
examining physician determines that an increased frequency of examination is required. A
complete Group III medical exam includes parameters such as height, weight, vision,
temperature, blood pressure, and a complete review of occupational and medical histories.
Other tests in a Group III exam include chest x-rays, electrocardiogram, spirometry,
urinalysis, and blood tests. Table 10-1 describes the medical surveillance testing parameters
performed annually on Baker employees.

10.2  Site Specific

Prior to entry onto the site, all personnel, including subcontractors, will be required to provide
medical clearance to the SHSO from their company physician in accordance with 29 CFR
1910.120(f), stating that they are physically capable of performing the activities required of
them. The need for additional monitoring, dependent on information obtained during the site
characterization, will be evaluated on a case-by-case basis. However, in the event that site
employees are injured, receive a health impairment, develop signs or symptoms which may
have resulted from exposure to hazardous substances resulting from an emergency incident, or
are exposed during an emergency incident to hazardous substances at concentrations that are
or may be above the permissible exposure limits or the published exposure levels without the
necessary personal protective equipment being used, medical examinations and/or
consultations shall be performed according to the following schedule:

1. As soon as possible following the emergency incident or development of signs or
symptoms.

2. At additional times, if the examining physician determines that follow-up
examinations or consultations are medically necessary.

Procedures to follow in the event of an exposure to a hazardous material/chemical are provided
in Appendix C.
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 TABLE 10-1

MEDICAL SURVEILLANCE TESTING PARAMETERS*

Group II - Individuals Occasionally in the Field (10-30 days/year)

Medical History (Physical Exam)

®

¢ EyeExam

o EKG (baseline and for individuals over 40 years of age)
o Chest X-ray (baseline then every 5 years)

e Spirometry

e CBC with differential

®

SMA 12 or 26 (liver enzyme scan)
Group III - Individuals Frequently in the Field (> 30 days/year)

Medical History (Physical Exam)

Eye Exam

EKG (baseline then annually for individuals over 40 years of age)
Audiometry

Chest X-ray (baseline then every 3 years)

Spirometry

CBC with differential

SMA 12 or 26 (liver enzyme scan)

Urinalysis (glucose scan)

Specific Blood and Urine Tests (dependent on field exposure)**

Group ITI with Asbestos - Individuals frequently in the field whom also work with asbestos

o Group III testing with the Asbestos Medical Questionnaire w/Pulmonary Function
Test (FVCl_o and FEVI_O)

* The attending physician has the right to reduce or expand the medical monitoring on an

annual basis as he/she deems necessary.

** To be performed for individuals identified by the attending physician as being chronically
exposed to organic compounds.

10-2



T T p LU

11.0 HEALTH AND SAFETY PLAN APPROVAL

This HASP has been reviewed by the following personnel.

Mr. Ronald Krivan, CSP PHSO %OXM % @»W"!?} éh 44

Name Title Signature

Mr. Raymond Wattras Project Manager / ‘ ;W
Name Title Signature

Mr. Joseph Rozum QA/QC Reviewer { . o
Name Title S gﬂ@ture
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12.0 DECLARATION OF HASP REVIEW

All site personnel indicated below, have reviewed and are familiar with this Health and Safety
Plan for the Site Inspection at Sites A, 12, 68, 75, 76, 84 and 85 at Marine Corps Base Camp

Lejeune, North Carolina.

(Name-Print) (Company)
(Name-Sign) (Date/Time)
(Name-Print) (Company)
(Name-Sign) (Date/T'ime)
(Name-Print) (Company)
(Name-Sign) (Date/Time)
{Name-Print) (Company)
(Name-Sign) (Date/Time)
(Name-Print) (Company)
(Name-Sign) (Date/Time)
(Name-Print) {Company)
(Name-Sign) {Date/Time)
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ATTACHMENT A

BAKER ENVIRONMENTAL, INC.
SAFETY STANDARD OPERATING PROCEDURES

TABLE OF CONTENTS

1.0 Confined Space Entry Program*

2.0 Respiratory Protection Program

3.0  Care and Cleaning of Personal Protective Equipment
4.0  Bloodborne Pathogens

5.0 Heat Stress

6.0  Cold Stress

7.0  Safe Boat Operations**

*Not Applicable

**To be provided in the Final HASP.
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m 2.0 - RESPIRATORY PROTECTION PROGRAM

Baker Envitanmental, wc

This Respiratory Protection Program presents the elements necessary for administering a
successful program. Attached at the end of this program is a copy of the following Baker
Environmental, Inc. (Baker) forms:

° Qualitative Respirator Fit Test Record
(] Air-Supplying Respirator Inspection Form
. Air-Purifying Respirator Inspection Form

21 PURPOSE

The purpose of the Baker Respiratory Protection Program is to govern the selection and use of
respiratory protection by Baker personnel. This program is also designed to meet
requirements of the Occupational Safety and Health Administration (OSHA) standards 29
CFR 1910.134 and 1926.103, “Respiratory Protection.”

2.2 SCOPE

This program applies to Baker SRN personnel who may be involved with potential respiratory
hazards as part of their job duties. This program outlines the procedures to follow when
respiratory equipment is required.

2.3 RESPONSIBILITY

Baker provides the necessary respiratory equipment to protect the safety and health of each
Baker employee. The Baker SRN Project Health and Safety Officer (PHSO) and Project
Manager are responsible for identifying the need for this Respiratory Protection Program at
project sites. The Baker Site Health and Safety Officer (SHSO) and Site Manager are
responsible for implementing and administering the Respiratory Protection Program in the
field. Baker employees are to use and maintain the respiratory protection provided in
accordance with training received and instructions outlined in this program.

24 HAZARD ASSESSMENT

The key elements of a respiratory protection program must start with an assessment of the
inhalation and ingestion hazards present in the work area, Because Baker’s services involve a
variety of environmental and industrial hygiene studies, it is not practical to identify all
possible hazards to which all employees could be exposed within the scope of this document.
Therefore, it is essential that a task specific assessment be conducted prior to the initiation of
any activities on a given project. This task specific assessment shall be part of the site-specific
Health and Safety Plan (HASP).

After a task-specific assessment is completed and it is determined that there is a potential for -
airborne exposure concentrations to exceed the recommended limits, engineering and
administrative controls should be implemented. If the exposure cannot be reduced, or it is not
feasible to reduce the airborne exposure below the recommended limits, respirators will be
selected by the PHSO and/or SHSO on the basis of:
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Toxicity

Maximum expected concentration

Oxygen levels

Warning properties of the substance(s) involved
Sorbent limitations

Facepiece fit

Mobility requirements

Type of use (routine, escape, or emergency entry)
Possibility of ingestion of toxic materials
Respirator attributes

2.5 TRAINING

Each respirator wearer shall be given training, by a qualified individual, which will include
explanations and discussions of:

. Opportunity to wear respiratory protection in an uncontaminated environment.
Respirator fit testing (qualitative)

The respiratory hazard(s) and what may occur if the respirator is not used
properly.

The reasons for selecting a particular type of respirator.

The function, capabilities, and limitations of the selected respirator.

The method of donning the respirator and checking its fit and operation.

The proper wearing of the respirator.

Respirator maintenance, repair, and cleaning.

Recognizing and handling emergency situations.

Employees who have attended the 40-hour training in accordance with 29 CFR 1910.120
(HAZWOPER) will be provided with the basic information necessary to comply with the
OSHA training requirements and will only need to attend a supplementary session provided
by qualified Baker personnel. The annual HAZWOPER 8-hour refresher will serve to
reinforce these issues on an annual basis. Records of the training and fit-testing will be
maintained for 2 minimum of 30 years following termination of employment for each
employee.

2.6 TYPESOF RESPIRATORS
Baker purchases and provides, as necessary, the following respirators:

) North Brand half-face (Model 7700) and full-face (Model 7600) air-purifying
respirators

. North Brand positive pressure 30-minute Self-Contained Breathing Apparatus
(SCBAs) (Model 800)

° North Brand positive pressure supplied airline respirators with 5-minute escape
air cylinders (Model 85500).

° MSA Ultra Twin full-face respirator (Model 480263)
° MSA Comfo II half-face respirator (Model 479529)

Only respiratory equipment certified by the appropriate approval agencies (e.g., NIOSH,
MSHA) according to Title 30, Part II of the Code of Federal Regulations, will be distributed to
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Baker employees. All Baker employees who regularly perform tasks requiring respiratory
protection will be issued their own half-face and/or full-face respirator, provided the employee
can achieve a proper fit and is medically capable of wearing the equipment.

Because 30-minute SCBAs, positive pressure supplied airline respirators, and 5-minute
escape air cylinders are used less frequently, this equipment will be distributed on an as-
needed basis. :

2.7 AIRQUALITY

Compressed air used for respiration shall be of high purity. Breathing air shall meet at least
the requirements of the specification for Grade D Breathing Air (or higher) as described in
Compressed Gas Association Commodity Specification G-7.1-1966. Breathing air may be
supplied to respirators from cylinders; oxygen must never be used with air-line respirators.

Air cylinders shall be tested and maintained as prescribed in the Shipping Container
Specification Regulations of the Department of Transportation (49 CFR Part 178). Air-line
couplings shall be incompatible with outlets for other gas systems to prevent inadvertent
servicing of air-line respirators with nonrespirable gases or oxygen.

Breathing gas containers (air cylinders) shall be marked in accordance with American
National Standard Method of marking Portable Compressed Gas Containers to Identify the
Material Contained, A48.1-1954; Federal Specification BB-A-1034a, June 21, 1968, Air,
Compressed for Breathing Purposes; or Interim Federal Specification GG-B00675b, April 27,
1965, Breathing Apparatus, Self-Contained.

Breathing air, as supplied by air compressors, shall be of high purity and meet the
requirements of the specification for Grade D Breathing air (or higher) as described in
Compressed Gas Association Commodity Specification G-7.1-1966.

The compressor for supplying air shall be equipped with necessary safety and standby devices.
A breathing air-type compressor shall be used. Compressors shall be constructed and situated
so as to avoid entry of contaminated air into the system and suitable in-line air-purifying
sorbent beds and filters installed to further assure breathing air quality. A receiver of
sufficient capacity to enable the respirator wearer to escape from a contaminated atmosphere
in the event of compressor failure, and alarms to indicate compressor failure and overheating
shall be installed in the system. If an oil-lubricated compressor is used, it shall have a high-
temperature or carbon monoxide alarm, or both. If only a high-temperature alarm is used, the
air from the compressor shall be frequently tested for carbon monoxide to insure that it meets
the specifications outlined above.

2.8 CLEANING AND MAINTENANCE

Respiratory equipment that is used on an as-needed basis shall be maintained by qualified
personnel. This equipment shall be cleaned/sanitized, then rinsed and air-dried, after each
use.

Respiratory equipment that has been issued to an employee shall be cleaned/sanitized then
rinsed and air-dried by the wearer, (specified by OSHA in 29 CFR 1910.134) which ensures
that it will be maintained in clean and good operating condition. Inspections shall be
conducted on a regular basis during usage and prior to each project requiring the potential
usage of the equipment.
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——— AIR-PURIFYING RESPIRATOR
INSPECTION FORM

HEADSTRAPS OR

FACE PIECE HEADBANDS RESPIRATOR INTERIOR
Air Purifying Proper - Valve Covers
Element Storage Foreign Cracks or and Bodies in I cted
Type Cl d Cracks, Proper Shape Holders Free From Signsa of Buckles Material Tears in Good Condition | ‘DEP€
(Fullor s ean;:é? Tears, or and Operate Heat, Dirt, Wear or Function Under Valves or and Installed By Date
Half-Face) | Samtized? Holes? Flexibility? Correctly? | Sunlight, etc.? Tear? Properly? | valveSeat? | Valve Bodies? Correctly? (Initials) | Inspected

v =0K X =NotOK

( ( C revs oo




AIR-SUPPLYING RESPIRATOR

: ST INSPECTION FORM
Baker Envitonmental,ne /-
Cylinder Facepiece Cleaned
e Condition and Hoses | Connections | Apparatus and Inspected
(SCBA or SAR) | (Damagedor | Cylinder (Damaged or (Damagedor | Complete | Sanitized By Date
Undamaged) | (Full or MT) Undamaged) Undamaged) (Yes/No) (Yes/No) Remarks (Initials) Inspected
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Baker Environmental, 1.

QUALITATIVE RESPIRATOR FIT TEST RECORD

(initial)

TEST SUBJECT NAME

(last) (first)
DATE SOCIAL SECURITY NUMBER
SEX (M/F) AGE DEPARTMENT

RESPIRATOR MEDICAL DATE

RESPIRATOR TRAINING DATE

SPECIAL/UNUSUAL CONDITIONS/CONSIDERATIONS:

Yes No Yes No
0 0O Claustrophobia O 0O Scars
0 0O Facial hair 0 O Brokenorcrooked nose
0O 0O Eyeglasses 0 O Extreme facial dimensions
O O Contacts 0 O Wrinkles
O O Other
RESPIRATOR SELECTION
Manufacturer/Model Size Style Result
S___ M__ L __ |Half __ Full __ |Pass ___ Fail ___
S__ M__ L __|Half _  Full ___ [|Pass ___ Fail __
S__ . M_ L __|Half __ Full __ [Pass ___ Fail ___
Testing Agent Qualitative Test Sensitivity Check
Isoamyl Acetate Yes: No: Yes: No:
Irritant Smoke Yes: No: Yes: No:
Other: Yes: No: Yes: No:
TEST EXERCISES
(Check all that apply)
Normal Breathing Talking
Deep Breathing Bending
Head, Side to Side Jaw Movements
Head, Up and Down Rainbow Passage
COMMENTS:
Signed: Signed:
(Test Subject) (Technician/Instructor)
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All respirators shall be stored in a plastic bag within a cool/dry location, in a manner that will
protect them against dust, sunlight, heat, extreme cold, excessive moisture, or damaging
chemicals. They shall be stored to prevent distortion of rubber or other elastomer parts.
Cartridges will not be stored while attached to an air-purifying respirator at anytime.

Parts replacement and repairs shall be performed only by appropriate personnel. Equipment
requiring repairs shall be reported to appropriate Baker personnel. Examples of inspection
forms are included at the end of this text.

2.9 INSPECTIONS

At the time of cleaning, and before and after each use, respirators will be inspected.
Deteriorated components will be replaced before the respirator is placed back into service, or
the respirator will be replaced. Repair components must be obtained from the manufacturer of
the respirator to maintain the NIOSH certification. Emergency-use respirators and self-
contained breathing apparatuses (SCBAs) will be inspected after each use or at a minimum,
once a month. Sample inspection forms for both air-purifying respirators and air supplying
respirators are attached. These forms are required to be completed each time a respirator is
inspected. However, during field projects in which a field logbook is in use, personnel may
enter the appropriate information into their field logbook as an alternative to the inspection
form. A list of the items to be covered during an inspection are as follows:

o Air-Purifying Respirator (full or half-face)

» FacePiece
- (Clean and sanitized?
-- Cracks, tears or holes absent?
-- Proper shape and flexibility retained?
-- Air-purifying element holders intact?
-- Stored properly, free from heat, dirt, and sunlight?

» Headstraps or Headbands
-- Signs of wear or tears?
--  Buckles function properly?

» Respirator Interior
-- Foreign material under valve seat?
--  Cracks or tears in valves/valve bodies?
--  Valve covers/bodies installed properly?

e Supplied Air Respirators

Cylinder undamaged?

Facepiece and hoses undamaged?
Connections undamaged?
Apparatus complete?

Facemask cleaned and sanitized?
Hoses and connections cleaned?

v Vv v v v v

Note: The date and the initials of the qualified individual performing the inspection must be
entered into the field logbook.
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2.10 FIT-TESTING

Each respirator wearer shall be provided with a respirator that can properly form a secure
face-to-mask seal. Each wearer shall be fit-tested prior to issuance of the respirator using
either an irritant smoke or odorous vapor, or other suitable test agent (see example of form at
end of text). Retesting shall be performed, at 2 minimum, on an annual basis or if a different
model respirator, other than the model the wearer was previously fit-tested for, is to be used.
Air-purifying respirators fit-tested qualitatively will be assigned a protection factor of 10
(APF = 10). A copy of Baker’s Fit-Test Form is attached.

Facial hair, which interferes with the normally effective face to mask seal, is prohibited. Each
respirator wearer shall be required to check the seal of the respirator by negative and positive
pressure checks prior to entering a harmful atmosphere.

2.11 MEDICAL SURVEILLANCE

Personnel who are or may be assigned to tasks requiring use of respirators shall participate in
a medical surveillance program on an annual basis. The medical surveillance program shall
include, but may not be limited to, a history of respiratory disease, work history, a physical
exam, and spirometry conducted by the company’s physician and at the expense of the

company. Test parameters included in Baker’s medical surveillance program are in each site-
specific HASP,

2.12 LIMITATIONS

Wearing any respirator, alone or in conjunction with other types of protective equipment, will
impose some physiological stress on the wearer. Therefore, selection of respiratory protective
devices will be based on the breathing resistance, weight of the respirator, the type and
amount of protection needed as well as the individual’s tolerance of the given device.
Additional concerns regarding the limitations of different types of PPE and the monitoring
requirements for heat stress/strain will be addressed in the “Heat Stress” SOP.

2.13 SUBCONTRACTOR REQUIREMENTS

In compliance with Baker’s respiratory protectioh program, all subcontractors under the
direction of Baker personnel will be expected to comply with pertinent sections of OSHA
Standards 1910.134 and 1926.103. Additionally, the subcontractor will be asked to:

e Provide documentation that their employees have been fit-tested on the air-purifying
respirator the employee is expected to use.

e Provide documentation that their employees have been medically certified to wear a
respirator.
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m 3.0 - CARE AND CLEANING OF PERSONAL
| s Evrmmenst |

Baker Envirgnmental, 1. PROTECTIVE EQUIPMENT

3.1 INTRODUCTION

The following procedures cover the care and cleaning of Levels D, D+, C, and B personal
protective equipment (ppe). Note: These are general procedures that apply to most situations
and are not all inclusive. Procedures are subject to change at the direction of the Site Health
and Safety Officer (SHSO).

3.2 INSPECTION

Proper inspection of personal protective equipment (PPE) features several sequences of
inspection depending on articles of PPE and its frequency of use as follows:

e Inspection and operational testing of PPE received from the factory or distributor.
e Inspection of PPE as it is issued to workers.

e Inspection after use or training, and prior to maintenance.

e Periodic inspection of stored equipment.

e Periodic inspection when a question arises concerning the appropriateness of the
selected equipment, or when problems with similar equipment arise.

The primary inspection of PPE in use for activities at the site will occur prior to immediate
use, will be conducted by the user to ensure that the specific device or article has been checked

out by the user, and that the user is familiar with its use.

3.2.1 Chemical Resistant Suit (Levels D+ through B)

e Determine if suit is the one specified in the Site Health and Safety Plan (HASP)

e Before donning, inspect suit for holes or tears; check to see that zippers are operable
and look for signs of suit degradation.

e When wearing, avoid contact with contaminated material where possible; be aware of

sharp objects that can tear suit; periodically look over suit to check for major rips or
tears.

e Whiledecontaminating, remove gross excess of material from suit; remove suit so that

material does not contact inner suit; place clothing in properly labeled disposal
containers.

3.2.2 Inner/Quter Gloves (Levels D+ through B)
e Determine if gloves meet the specifications in the site HASP.

e Look for rips, tears, or degradation of material. Replace as necessary or at the
direction of the SHSO.
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3.2.3

3.24

3.2.5

3.2.6

3.2.7

3.2.8

3.3

Chemically Resistant Boots (Llevels D+ through B)

Determine if boots meet the specifications in the site HASP.

Nondisposable boots are to be examined on a daily basis before and after use.
Disposable boots should be examined prior to donning and while in use, and disposed
according to site procedures.

Safety (Steel Toe and/or Shank) Boots (Levels D through B)

Examine daily for gouges, open seams, etc., anything that would lessen the integrity of
the boot. Replace as boot becomes worn.

Hard Hats (Levels D through B)

Should be visually inspected before donning for fit, cracks, and overall condition.

Safety Glasses/Goggles (Levels D through C)

Should be visually inspected before donning for cracks, deteriorated parts, and overall
condition. Replace as necessary.

Respirators (L.evels D+ through B)

Procedures for care of respiratory protective equipment are covered in Baker’s SOP for
Respiratory Protection., ;

Hearing Protection (Levels D through B)

Disposable - Replace daily, or as material becomes worn or dirty.
Reusable - Inspect before use, clean regularly, replace parts as necessary.

EQUIPMENT CLEANING

General procedures for cleaning of equipment are listed below. Site-specific concerns will be
addressed by the SHSO prior to and during site activities. Cleaning of respiratory equipment
is covered under the “Respiratory Protection Program” SOP.

3.3.1

Gross Physical Removal

Remove large amounts of contaminated soil or sediment by scraping off with a tongue
depressor or other suitable instrument, then wipe off using a disposable wipe/paper towel.

3.3.2

Physical/Chemical Removal

Remove residual contamination with a soft-bristled, long-handled brush or equivalent using a
nonphosphate detergent solution.
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3.3.3 Rinsing/Dilution

The detergent solution and residual contaminants will be rinsed with distilled/tap water using
a pressurized sprayer, a tub filled with clean wash water, or equivalent.

34 EQUIPMENT STORAGE

Storage of ppe is an important aspect to the daily care and cleaning therefore, the following
considerations should be observed:

e Different types of ppe shall be stored in a clean and dry environment, free from
elements that could damage ppe.

¢ PPE shall be stored and labeled so that site personnel can readily select the specified
PPE.

e Contaminated, nondisposable ppe shall be decontaminated before returning to the
storage area.

e Contaminated, disposable PPE shall not be returned to the storage trailer, but
disposed according to the provisions identified in the Site Work Plans.
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4.0 - BLOODBORNE PATHOGENS
(Safe Handling of First Aid Incidents)

]

Baker Envitonmental, v

41 PURPOSE

The purpose of the Occupational Safety and Health Administration (OSHA) Bloodborne
Pathogens Standard, Title 29 CFR Part 1910.1030, is to protect workers from bloodborne
pathogens such as the (HIV) and (HBV) by reducing or eliminating workers' exposure to blood
and other potentially infectious materials. Although HIV and HBV are specifically mentioned
by OSHA, the standard includes any bloodborne pathogen, such as Hepatitis C, malaria, and
syphilis. The standard requires the employer to develop a written exposure control plan that
will reduce or eliminate employee exposure, thus reducing their risk of infection.

The purpose of the Baker Environmental (Baker) exposure control plan is to minimize the
possibility of transmission of bloodborne pathogens in the workplace by establishing
procedures for the safe handling of first aid incidents that may expose personnel to blood or
other potentially infectious materials.

42 SCOPE

All Baker SRN personnel who may be exposed to blood or other potentially infectious
materials as part of their job duties are required to follow the guidelines set forth in this SOP.
The exposure control plan shall be reviewed and updated at least annually, to reflect new or
modified tasks and procedures that affect occupational exposure, and to reflect new or revised
employee positions with occupational exposure.

43 RESPONSIBILITY

The Baker Project Health and Safety Office (PHSO) and Project Manager are responsible for
implementing and administering this exposure control plan at project sites for their
employees. These individuals will be assisted in the field by the Baker Site Health and Safety
Officer (SHSO) who will be responsible for implementing the exposure control plan.

44 DEFINITIONS

Bloodborne Pathogens - Pathogenic microorganisms that may be present in human blood and
has the potential to cause disease in humans. Two examples of bloodborne pathogens include,
hepatitis B virus (HBV) and human immunodeficiency virus (HIV).

Contaminated - Means the presence or the reasonably anticipated presence of blood or other
potentially infectious materials on an item or surface.

Decontamination - Physically or chemically removing, inactivating, or destroying blecodborne
pathogens on a surface or item to the point where they are no longer capable of transmitting
infectious particles, so that the surface or item is rendered safe for handling, use, or disposal.

Exposure Incident - A specific eye, mouth, other mucous membrane, non-intact skin, or
parenteral contact with blood or other potentially infectious materials that result from the
performance of an employee's duties.
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Occupational Exposure - Reasonably anticipated skin, eye, mouth, mucous membrane, or
parenteral contact with blood or other potentially infectious materials that may result from
the performance of an employee's duties.

Other Potentially Infectious Materials - Includes the following human body fluids: semen,
vaginal secretions, cerebrospinal fluid, synovial fluid, pleural fluid, pericardial fluid,
peritoneal fluid, amniotic fluid, saliva in dental procedures, any body fluid that is visibly
contaminated with blood, and all body fluids in situations where it is difficult or impossible to
differentiate between body fluids; any unfixed tissue or organ (other than intact skin) from a
human; and HIV-containing cell or tissue cultures, organ cultures, and HIV- or HBV-
containing culture medium or other solutions; and blood, organs, or other tissues from
experimental animals infected with HIV or HBV.

Parenteral - Piercing of the mucous membranes or the skin barrier through such events as
needlesticks, human bites, cuts, and abrasions.

Regulated Waste - OSHA defines a regulated waste as a liquid or semi-liquid blood or other
potentially infectious materials; contaminated items that would release blood or other
potentially infectious materials in a liquid state if compressed; items caked with dried blood or
other potentially infectious materials that are capable of release of these materials during
handling; contaminated sharps; and pathological and microbiological wastes containing blood
or other potentially infectious materials.

4.5 PROCEDURES FOR EXPOSURE TO BLOODBORNE PATHOGENS
The sections below will discuss the means by which Baker personnel can determine exposure
potential, modes of transmission, methods of compliance, medical monitoring, and post

exposure procedures.

4.5.1 Exposure Determination

The exposure determination is based upon the job classifications with occupational exposure
potential, and the activities in which these exposures can occur, as follows.

Job Classifications

) Site Manager/Site Safety and Health Officer
° Environmental Scientists

) Geologists

° Other Baker Field Personnel

Exposure Activities

° Response to first aid incidents involving site personnel
' Decontamination of personnel, personal protective equipment, work surfaces,
and equipment potentially exposed to blood or other potentially infectious
materials
4.5.2 Modes of Virus Transmission in the Workplace

Modes of virus transmission are similar for the viruses of concern. Primarily, virus
transmission occurs as the result of direct blood contact from percutaneous inoculation,
contact with an open wound, non-intact skin (e.g. chapped, abraded, or dermatitis), or mucous
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membranes to blood, blood-contaminated body fluids, or concentrated virus. Protective
measures for workers will focus on preventing exposure to blood and other body fluids that can
result from an injury or sudden illness.

4.5.3 Methods of Compliance

4.5.3.1 Universal Precautions

The unpredictable and emergent nature of exposures likely to be encountered on a site may
make differentiation between hazardous body fluids and those that are not hazardous very
difficult. Thus, all employees will observe "Universal Precautions" to prevent contact with
blood or other potentially infectious materials. These "Universal Precautions" stress that all
blood or other potentially infectious materials will be treated as if they are known to be
infectious.

The universal precautions will include:
(1)  Cover the skin, especially open cuts, sérapes, skin rashes, or other broken skin.

(2)  Don't touch objects that could be contaminated, such as blood-covered surfaces,
clothing or linens.

(3)  Cover mucous membranes (i.e., mouth, nose, and eyes).

(4)  Preventdirect contact with sharps, such as needles, scalpels, or broken glass that
could pierce or puncture your skin.

(5)  Clean and decontaminate surfaces, containers, and equipment that may have
been exposed to blood or other body fluids.

4.5.3.2 Standard Work Practices

Standard work practices are to be implemented at all times by all employees who may be
exposed to blood or other potentially infectious materials. Work practices are defined as
specific policies or procedures whose purpose is to reduce the potential for employee exposure
to bloodborne pathogens. Work practices for use by site personnel are described in the balance
of this section.

Personal Hygiene

All exposed employees will observe the following hygienic practices:

) During or immediately after exposure to blood or other potentially infectious
materials; do not eat, drink, chew gum, chew tobacco, smoke, apply cosmetics,
balms or medications, or any other activity that increases the potential for hand-
to-mouth, mucous membrane, or skin contact.

° Following exposure to blood or other potentially infectious materials, personnel
will wash their hands and any other exposed skin with a disinfectant soap and
water after removal of chemical-protective gloves or other personal protective
equipment (PPE). This will be performed before eating, urinating, defecating,
applying make-up, smoking or undertaking any activity that may result in
increased potential for hand to mouth, mucous membrane, or skin contact.
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Personal Protective Equipment

The basic premise for wearing the appropriate PPE is that site personnel must be protected
from exposure to blood and other potentially infectious materials. Appropriate PPE is
available to all site personnel.

Responders to a medical emergencies will have access to the appropriate PPE. The PPE will
be present in the site trailer and field vehicles. The PPE should be used in accordance with the
level of exposure encountered. Minor lacerations or small amounts of blood do not merit the
same extent of PPE use as required for massive arterial bleeding. Management of the patient
who is not bleeding, and has no bloody body fluids, should not routinely require the use of PPE.

The following PPE will be present in each Baker Field Vehicle and/or the Baker Site Trailer.

Disposable chemical-protective gloves (i.e, nitrile or latex)
Resuscitation equipment*

Safety glasses, goggles, or faceshields

Tyvek® coveralls

Ll g s

Resuscitation Equipment - Because the risk of salivary transmission of infectious
disease during artificial ventilation of trauma victims, pocket mouth-to-mouth
resuscitation masks will be present in the first aid kits. The pocket mouth-to-
mouth resuscitation masks are designed to isolate response personnel from
contact with the victims' blood and blood-contaminated saliva, respiratory
secretions, and vomitus.

Decontamination procedures will follow those outlined in each site HASP.

Handling Regulated Wastes

With the exception of contaminated sharps, all other regulated wastes must be placed in
closable, color-coded, labeled containers that prevent leakage of fluids. All applicable federal
and state regulations must be followed for transporting and disposing of the wastes.

Training and Education

All employees with the potential for occupational exposure will receive initial training on the
safe handling of first aid incidents during first aid/CPR Instruction, and subsequently during
HASP briefings and annual training refreshers. See Appendix A for the Bloodborne
Pathogens Training Outline.

4.5.4 Medical Monitoring

All Baker personnel will follow the guidelines established by Baker’s Board Certified Health
Physician in association with EMR, Inc.

4.5.5 Post-Exposure Procedures and Follow-Up management

The following subsections presents the procedures to follow when a first aid incident occurs
involving the presence of blood or other potentially infectious material; specific steps need to
be taken to safeguard the health of Baker site personnel.
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4.5.5.1 First Aid Incident Report

If there is a reasonable cause to believe that a potential exposure to blood or other potentially
infectious materials has been experienced, the employee must complete the steps listed below.
These steps are required when non-HBV vaccinated first aid responders participate and
regardless of whether an actual "exposure incident" occurred.

1. Immediately notify the SHSO. The SHSO will determine whether an "exposure
incident" occurred.

2. Wash area of contamination and remove contaminated clothing to ensure that no
further contamination will occur.

3. All parties involved will complete the Supervisors Incident Report Form and the
incident will be reported to Baker’s Human Resources office.

Non-HBYV vaccinated Baker employees who render first aid where blood or other potentially
infectious materials are present must be seen by a designated EMR physician within 24 hours
of the incident. The employee must take a copy of the Supervisors Incident Report Form and a
copy of OSHA Standard 1910.1030 to the physician.

Employees who respond to first aid incidents involving the presence of blood or other
potentially infectious materials where the determination was made that an "exposure
incident" occurred, have 90 days following baseline blood level collection to decide if they wish
to have their blood tested for HIV.

The confidential medical evaluation and follow-up will include:

1. The circumstances of the exposure.

2. If consent has been obtained testing of the source individual's blood in order to
determine HIV and/or HBV infectivity. If consent is not obtained this will be
documented in writing.

3. If consent has been obtained, the exposed employee's blood will be tested.

The occupational physician will provide the employer with a confidential written opinion that
includes verification that the employee has been informed of the results of the evaluation and
also includes a recommendation for further evaluation or treatment. A copy of this written
opinion will be provided within 15 days following the medical evaluation.

4.5.5.2 "Good Samaritan” Behavior

The OSHA standard does not cover "good samaritan” behavior. However, employees who
provide first aid as "good samaritans"” should receive the same post incident evaluation either
through an EMR designated physician or their personal physician.
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Appendix A

SUGGESTED BLOODBORNE PATHOGENS TRAINING OUTLINE

1. Introduction
A.  Purposeof the training program
B. Overview: Bloodborne Pathogen Standard 29 CFR 1910.1030
1. Applicability to Site Personnel
2. General requirements
3. Overview of Baker exposure control plan

II. Bloodborne Diseases

A, Types
B. Modes of Transmission

I111. Baker Exposure Control Plan

A. Purpose
B. Plan availability

C. Bloodborne pathogen hazard recognition steps

1. Concept of universal precautions

2. Blood and other potentially infectious materials
D.  Potential exposure minimization

1. Work practices

2. Personal protective equipment

3. Hygienic practices

E. Procedures for decontamination
1. Personnel
2. Personal protective equipment (PPE)
a. Tasks and procedures requiring PPE

b. Location of PPE
c. Disposal of PPE
3. Equipment

4. Work surfaces

F.  Medical monitoring
1. Baker medical monitoring program
2. Post exposure evaluation procedures

o

First aid incident report

b HBYV and non-HBV vaccinated responders
c. Exposure incidents (defined)

e Confidential medical evaluation

G. Emergency Preparedness

1. First aid kits
2. Personal injury
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5.0 - HEAT STRESS

Baker Envirgnmental, «.c

5.1 INTRODUCTION

Heat stress in the hazardous waste industry usually is a result of protective clothing
decreasing natural body ventilation, although it may occur at any time work is being
performed at elevated temperatures. If the body’s physiological processes fail to maintain a
normal body temperature because of excessive heat, a number of physiological reactions can
occur, ranging from mild (such as fatigue, irritability, anxiety, and decreased concentration,
dexterity, or movement) to fatal.

5.2 CAUSES AND SYMPTOMS

The following heat stress causes and symptoms are provided for buddy monitoring purposes.
Site personnel must realize that monitoring the physical condition of fellow personnel in
Levels D+ through B protective ensembles will be more difficult.

1. Heat rash results from continuous exposure to heat or humid air and chafing clothes.
The condition decreases the ability to tolerate heat. Symptoms include a mild red
rash.

2. Heat cramps are caused by heavy sweating and inadequate fluid intake. Symptoms
include muscle spasms and pain in the hands, feet, and abdomen.

3. Heat exhaustion occurs when body organs attempt to keep the body cool, due to
inadequate fluid intake and personnel not acclimated to the environment. Symptoms
include pale, cool, moist skin; heavy sweating; dizziness, headaches, and vomiting.

4. Heat stroke is the most serious form of heat stress. It is a MEDICAL EMERGENCY.
Symptoms are red, hot, dry skin; lack of perspiration; nausea; dizziness and confusion;
strong, rapid pulse rate; and coma.

The need to seek medical attention and the urgency in seeking medical attention depends on
the symptoms and the severity of the symptoms displayed by the affected individual. If heat
stroke is noted or suspected, medical attention must be sought IMMEDIATELY. Efforts
should be taken to cool the body to prevent serious injury or death.

5.3 PREVENTION

Because heat stress is one of the most common and potentially serious illnesses at hazardous
waste sites, regular monitoring and other preventive measures are vital. Site workers must
learn to recognize and treat the various forms of heat stress. The best approach is preventive
heat stress management. In general:

o Monitor for signs of heat stress.
o TFluid intake should be increased during rest schedules to prevent dehydration.

Drinking cool water (maintained at 50 to 60°F) is satisfactory when light sweating
occurs and temperatures are moderate to cool; however, diluted electrolyte solutions
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5.4

(i.e., Gatorade, Sqwincher, or equivalent) must be used in addition to water under one
or all of the following conditions: continued or heavy sweating, moderate to high
ambient temperatures, or heavy work loads. The intake of coffee during working
hours is discouraged.

Acclimate workers to site work conditions by slowly increasing workloads (i.e., do not
begin site work activities with extremely demanding activities).

Use cooling devices to aid natural body ventilation. These devices, however, add
weight and their use should be balanced against worker efficiency. An example of a
cooling aid is a cooling vest that can be worn under clothing, but not against the skin.

In extremely hot weather, conduct field activities in the early morning and evening.

Ensure that adequate shelter is available to protect personnel against heat that can
decrease physical efficiency and increase the probability of both heat and cold stress.
If possible, set up the command post in a shaded area, and encourage breaks in shaded
areas.

In hot weather, rotate shifts of workers wearing impervious clothing.
Good hygienic standards must be maintained by frequent changes of clothing and
showering. Clothing should be permitted to dry during rest periods. Persons who

notice skin problems should immediately consult the SHSO.

MONITORING

Provisions for monitoring for heat stress will be determined by the SHSO and performed as
outlined below. Because the incidence of heat stress depends on a variety of factors, all
workers, even those not wearing protective equipment, should be monitored.

5.4.1

Monitoring for Permeable Clothing

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. If the actual clothing work differs from the ACGIH standard
ensemble in insulation value and/or wind and vapor permeability, change the monitoring
requirements and work/rest schedules accordingly.

The guidelines to follow for workers above as determined by the SHSO are as follows:

1.

2.

Increased awareness of heat stress symptoms and buddy monitoring.
Fluid intake discipline,

Self monitoring of urine output quantities to prevent dehydration.
Attention to work-rest intervals.

Calculate the Heat Exposure Threshold Limit Value (TLV) for work-rest intervals
using the following steps:
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a. Determine the Wet Bulb Globe Temperature (WBGT) Index using the Quest®
Heat Stress Monitor.

b. Estimate the work load using the following guidelines:

(1) Light work = sitting or standing to control machines, performing light hand
or arm work.,

(2) Moderate work = walking about with moderated lifting and pushing.
(3) Heavy work = pick and shovel work.

c. Evaluate the calculations against the following Heat Exposure TLVs* in °C or (°F).

Work Load
Work - Rest Regimen
Light Moderate Heavy
Continuous work 30.0 (86) 26.7 (80) 25.0(77)
75% work - 25% rest, each hour 30.6 (87) 28.0(82) 25.9(78)
50% work - 50% rest, each hour 31.4(89) 29.4(85) 27.9(82)
25% work - 75% rest, each hour 32.2(90) 31.1(88) 30.0(86)

*  For unacclimated workers, the permissible heat exposure TLV should be

reduced by 2.5°C.

Special Considerations

e Acclimatization - After approximately one to two weeks, workers should be acclimated
to their environment.

e Fitness - Physically fit workers will adjust more readily to a change in environment.
o Medication - Some medications can predispose individuals to heat-induced illnesses.

5.4.2 Semipermeable/Impermeable Clothing Monitoring

For workers wearing semipermeable or impermeable clothing encapsulating ensembles, the
ACGIH standard cannot be used. For these situations, workers should be monitored when the
temperature in the work area is above 70°F (21°C).

To monitor the worker, use one or more of the following methods:

o Heartrate. Count the radial pulse during a 30-second period as early as possible in the
rest period.

» If the heart rate exceeds 110 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.

» Ifthe heart rate still exceeds 110 beats per minute at the next rest period, shorten
the following work cycle by one-third.
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e Oraltemperature. 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 exceeds 99.6°F (37.6°C), shorten the next work cycle by one-
third without changing the rest period.

» Iforal temperatures still exceeds 99.6°F (37.6°C) at the beginning of the next rest
period, shorten the following work cycle by one-third.

» Do not permit a worker to wear a semipermeable or impermeable garment when
his/her oral temperature exceeds 100.6°F (38.1°C).

o Body water loss. Measure weight on a scale accurate to +0.25 pound 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 employee wears similar clothing or
preferably in underwear only. The body water loss should not exceed 1.5 percent total
body weight loss in a work day.

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

5.5 CARING FOR HEAT-RELATED ILLNESS

To care for heat-related illness provide the following:

e Remove victim from heat.

e Loosen tight clothing.

¢ Apply cool, wet cloths to the skin.

¢ Fanthe victim.

e Ifvictim is conscious, give cool water to drink.

e Call for an ambulance or transport to hospital if heat stroke is suspected, victim
refuses water, vomits, or starts to lose consciousness.
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6.0 - COLD STRESS

Baker Envitonmental, vc

6.1 INTRODUCTION

The potential exists for either frostbite or hypothermia to occur when conducting work
activities in an environment where air temperatures may fall below freezing or where wind-
chill factors lower air temperatures below freezing. A brief description of the exposure

symptoms (for both hypothermia and frostbite) and methods of prevention are listed in the
sections below:

6.2 CAUSES AND SYMPTOMS

The following cold stress causes and symptoms are provided for buddy monitoring purposes.
Site personnel must realize that monitoring the physical condition of fellow personnel in
Levels D+ through B protective ensembles will be more difficult.

6.2.1 Frostbite

Frostbite is a condition in which there is a freezing or partial freezing of some part of the body.
Individuals previously exposed to frostbite are more susceptible to contracting it again.
Vasoconstrictors, which include tobacco products, constrict blood vessels, and can accelerate
frostbite. The three stages of frostbite include: (1) frostnip- the beginnings of frostbite
whereby the skin begins to turn white; (2) superficial - similar to frostnip except the skin

begins to turn numb; and (3) deep - the affected area is frozen to the bone, cold, numb, and very
hard.

DO NOT:

o Rub the frostbitten part.

e Useice, snow, gasoline, or anything cold on the frostbitten area.

o Use heat lamps or hot water bottles to rewarm the frostbitten area.
o Place the frostbitten area near a hot stove.

6.2.2 Hypothermia

Hypothermia is a condition in which the body loses heat faster than it is produced. At a body
temperature of 95°F, an average man is considered to be hypothermia. Vasodilators, which
include alcohol and drugs, allow the body to lose heat faster which can accelerate
hypothermia. The five stages of hypothermia include:

(1) shivering

(2) apathy, listlessness, or sleepiness

(3) unconsciousness, glassy stare, slow pulse or slow respiratory rate
(4) freezing of the extremities

(5) death

The need to seek medical attention and the urgency in seeking medical attention depends on
the symptoms and the severity of the symptoms displayed by the affected individual. If the
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latent conditions of hypothermia or frostbite are noted or suspected, medical attention must be
sought IMMEDIATELY to prevent permanent injury or death.

6.3

PREVENTION

To prevent conditions from occurring have personnel:

6.4

Dress in a minimum of three layers:

(1) askin layer to absorb moisture and keep skin dry

(2) aninsulating layer

(3) anouter layer of nylon/wind-breaking material or chemical-protective layer

Avoid touching cold surfaces (especially metal) with bare skin, minimize exposed skin
surfaces.

Keep active, use warm and dry shelter areas during rest cycles.
Maintain body fluids.
Use wind breaks whenever possible.

CARING FOR COLD-RELATED ILLNESS

The following lists the general guidelines to care for cold-related injuries:

6.5

Start by treating any life-threatening problems.

Call the local emergency number for help or transport the victim to the nearest
hospital.

Move the victim to a warm place, if possible.

Remove any wet clothing and dry the victim.

Warm the victim slowly by wrapping in blankets or putting on dry clothing.
Apply other sources of heat if they are available.

MONITORING

In cold weather, monitor the outdoor temperature and wind speed to determine wind chill
conditions, with work periods adjusted accordingly. The following table (developed by the
U.S. Army Research Institute of Environmental Medicine, Natick, Massachusetts) details the
wind chill effects and relative danger of combined cold and wind conditions.
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COOLING POWER OF WIND ON EXPOSED FLESH EXPRESSED AS AN EQUIVALENT TEMPERATURE

(under calm conditions)

Actual Temperature Reading (°F)

Estimated
Wind Speed 50 40 30 20 10 0 -10 -20 -30 -40 -50 -60
{(in mph) Equivalent Chill Temperature (°F)
calm 50 40 30 20 10 0 -10 -20 -30 -40 -50 -60
5 48 37 27 16 6 -5 -15 -26 -36 -47 -57 -68
10 40 28 16 4 -9 -24 -33 -46 -58 -70 -83 -95
15 36 22 9 -5 -18 -32 -45 -58 72 -85 -99 -112
20 32 18 4 -10 -25 -39 -53 -67 -82 -96 -110 -121
25 30 16 0 -15 -29 -44 -59 -74 -88 -104 -118 -133
30 28 13 -2 -18 -33 -48 -63 -79 -94 -109 -125 -140
35 27 11 -4 -20 -35 -51 -67 -82 -98 -113 -129 -145
40 26 10 -6 21 -37 -53 -69 -85 -100 -116 -132 -148
(Wind speeds greater LITTLE DANGER INCREASING DANGER GREAT DANGER
than 40 mph have In chr with dry skin Danger from freezing Flesh may freeze within
little additional Maximum danger of of exposed flesh 30 seconds.
effect.) false sense of security. within one minute.

Trenchfoot and immersion foot may occur at any point on this chart.

Developed by U.S. Army Research Institute of Environmental Medicine, Natick, MA..
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Material Safety Data Sheets Collection:

Genium Publishing Corporation
@ One Genium Plaza Sheet No. 300
Schenectady, NY 12304-4690 USA Acetone
(518) 377-8854

Issued: 11777 Revision: F, 9/92

Acetone (CHCOCH,) Description: Derived by the dehydrogenation or oxidation of isopropyl alcohol with a metallic R 1 NFPA
catalyst, the oxidation of cumene, the vapor phase oxidation of butane; and as a by-product of synthetic glycerol production. |
Used as a solvent for paint, vamish, lacquer, fat, oil, wax, resin, robber, plastic, and rubber cement; to clean anddry partsof § 1+
precision equipment; in the manufacture of chemicals {methyl isobutyl ketone, methyl isobutyl carbinol, methyl methacry- g 3

late, bisphenol-A, acetic acid (ketene process), mesityl oxide, diacetone alcohol, chloroform, iodoform, bromoform), * Slight skin
explosives, acroplane dopes, rayon, photographic films, isoprene; acetylenc gas storage cylinders; in purifying paraffin; in absorption

nail polish remover; in the extraction of various principles from animal and plant substances; in hardening and dehydrating HMIS
tissues; in cellulose acetate (especially as spinning solvent); as a solvent for potassium iodide and permanganate; as a H 1
delusterant for cellulose acetate fibers; in the specification testing of valcanized rubber products, F 3
Other Deslgnations: CAS No. 67-64-1, AI3-01238, Chevron acetone, dimethylformaldehyde, dimethylketal, dimethyl R 0.
ketone, f-ketopropane, methyl ketone, propanone, 2-propanoae, pyroacetic acid, pyroacetic ether. PPE*
Manufacturer: Contact your supplier or distributor. Consult latest Chemical Week Buyers’ Guid#™ for a suppliers list. *Sec.$

Cautlons: Acetone vapor is 2 dangerous fire and explosion hazard. High vapor concentrations may produce narcosis (enconsciousness).
Prolonged or repeated skin contact causes dryness, irritation, and mild dermatitis,

Acetone, 99.5% plus 0.5% water
1991 OSHA PELs * 1992-93 ACGIH TLVs 1985-86 Toxiclty Data
8-hr TWA: 750 ppm (1800 mg/m®)  TWA: 750 ppm (1780 mg/m®) Human, eye: 500 ppm
15-min STEL: 1000 ppm (2400 mg/m® STEL: 1000 ppm (2380 mg/m®) Human, inhalation, TC, : 500 ppm produced olfaction
1990 IDLH Level 1990 DFG (Germany) MAK effects, conjunctival imtation, and other changes
20,000 ppm g:x)o PPmrg‘igO mg/m°) dicid ek involving the lungs, thorax, or respiration.
1990 NIOSH REL egory I'V: Substances ung very w Rat, oral, LD_: 5800 m altered sleep time and
TWA: 250 ppm (590 mg/m?) effects (MAK >500 mL/m?) produced tremors. ghe P
Pe;k m&gﬂh 60 min, momentary valuet,  Mammal, inhalation, TC, ; 31500 pg/m?/24 hr

peaks/s administered to pregnant female from the 1stto 13th

* In the cellulose acetate fiber industry, enforcement of the OSHA TWA for "doffers™ was stayedon~ Gay of gestation produced effects on fertility
9/5/89 until 9/1/90; the OSHA STEL does not apply to that industry. (post-implantation mortality).

t Momentary value is a level which the concentration should never exceed.

$ See NIOSH, RTECS (AL3150000), for additional irvitation, mutation, reproductive, and toxicity data.

S

Boiling Polnt: 133.2°F (56.2 *C) at 760 mm Hg Molecular Welight: 58.08

Freezing Polnt: -139.6 'F (-95.35 °C) Specific Gravity: 0.7899 at 20 *C/4 *C

Vapar Pressure: 180 mm Hg at 68 °F (20 °C), 400 mm Hg at 103.1 'F(39.5°C)  Water Solubllity: Soluble

Saturated Vapor Density (Alr = 1.2 kg/m®, 0.075 1b/ft%): 1.48 kg/m’, 093 Ib/ft’  Other Solubilities: Alcohol, benzene, dimethy] formamide,
Refractive Index: 1.3588 at 20 °C - chloroform, ether, and most oils.

Appearance and Odor: Colorless, highly volatile liquid; sweetish odor. Odor Threshold: 47.5 mg/m® (low), 1613.9 mg/m’ (high)*
* Odor thresholds recorded as a range from the lowest to the highest concentration.

R

| Auto gnition Temperature: o viv | UEL: 12.8% viv

Extloguishing Media: Do not extinguish fire unless flow can be stopped. For small fires, use dry chemical, carbon dioxide (CO,), water spray or
alcohol-resistant foam. For large fires, use water spray, fog, or alcchol-resistant foam, Use water in flooding quantities as fog because solid streams
may be ineffective. Unusual Pglre or Explosion Hazards: Acetone is a dangerous fire and explosion hazard; 1t is a Class IB flammable liquid.
Vapors may travel to a source of ignition and flash back, fire-exposed containers may explode, and a vapor explosion hazard may exist indoors,
outdoors, or in sewers. Speclal Fire-fighting Procedures: Becanse fire may produce toxic thermal decomposition products, wear a self-contained
breathing apparatus (SCBA) with a full facepiece operated in pressure-demand or positive-pressure mode. Structural firefighters’ protective clothing
provides limited protection. If feasible, remove all fire-exposed containers. Otherwise, apply cooling water to sides of containers until well after fire
is extinguished. If the fire becomes uncontrollable or container is exposed to direct flame, consider evacuation of a one-third mile radius. In case of
rising sound from venting safety device or any discoloration of tank during fire, withdraw immediately. For massive cargo fires, use unmanned

hose holder or monitor nozzles. Do not release runoff from fire contrel methods to sewe; alerwa

...................... RETTTT

Stability/Polymerization: Acetone is stable at room temperature in closed containers under normal storage and handling conditions, Hazardous
polymerization cannot occur. Chemical Incompatibilities: Acetone may form explosive mixtures with hydrogen peroxide, acetic acid, nitric acid,
nitric acid + sulfuric acid, chromic anhydride, chromy! chloride, nitrosyl chloride, hexachloromelamine, nitrosyl perchlorate, nitryl perchlorate,
permonosulfuric acid, thiodiglycol + hydrogen peroxide. Acetone reacts vigorously with oxidizing materials and ignites on contact with activated
carbon, chromium trioxide, dioxygen difluoride + carbon dioxide, and potassium-fers-butoxide. Other incompatibles include air, bromoform,
bromine, chloroform + alkalies, trichloromelamine, and sulfur dichloride. Conditlons to Avold: Keep acetone away from plastic eyeglass frames,
jewelry, pens, pencils, and rayon garments. Hazardous Products of Decomposition: Thermal oxidative decomposition of scetone can produce
COz and carbon monoxide (CO)

Sectic | Data

Carclnogenlcity: The LARC, ("% NTP,0 and OSHAU'® do not list acetone as a carcinogen. Summary of Risks: Acetone has been placed
among solvents of comparatively low acute and chronic toxicides. In industry, the most common effects reported ace headache from prolonged
vapor inhalation and skin irritation resulting from its defatting action. Exposures 1o less than 1000 ppm acetone vapor produces only slight eye,
nose, and throat irritation. Acetone does not have sufficicnt waming properties to prevent repeated exposures. It is narcotic at high concentrations,

1.¢., above 2000 ppm. Concentrations above 12000 ppm cause loss of consciousness. Corsinue on next page
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Section 6, Health Hazard Data,continued-" : e

Medical Conditlons Aggravated by Long-Term Exposure: None reporied. Target Organs: Respiratory and central nervous systems, skin.
Primary Entry Routes: Inhalation, skin and eye contact, ingestion. Liquid acetone is slowly absorbed through the skin. Acute Effects: Human
systemic effects by inhalation include eye, nose and throat irritation; nausea and vomiting; changes in EEG (electroencephalogram) and carbohy-
drate metabolism; muscle weakness; drunken behavior; mental confusion and visual disturbance. In extreme cases, breathing high concentrations
may produce coma. Human systemic effects by ingestion include gastrointestinal irritation, kidney damage (often indicated by albumin and red and
white blood cells in the urine), liver damage (indicated by high levels of urobilin and early appearance of bilirubin), coma, metabolic changes, and
systemic effects described for inhalation. Direct eye contact by liquid acetone may produce painful bumning and stinging; watering of eyes;
conjuctival inflammation; and corneal injury. Skin contact prodoces a cold feeling, dryness, and mild irritation.
Chronie Effects: Cases of chronic poisoning resulting from prolonged exposure o low concentrations of acetone are rare. Workers exposed o
1000 ppm, 3 hrs per day for 7-15 yrs, complained of dizziness, asthenis (lack or loss of strength), and chronic inflammation of the airways,
;l?}rznach. axlm)d duodenum. Prolonged or repeated skin contact with liquid acetone may defat the skin and cause eczematoid dermatitis.

ST AI
Eyes: Do not allow victim to rub or keep eyes tightly shut. Gently lift eyelids and flush immediately and continuously with flooding amounts of
water until transported to an emergency medical facility. Consult a physician immediately. Skin: Quickly remove contaminated clothing. Rinse
with flooding amounts of water for at least 15 min. Wash exposed area with soap and water. For reddened or blistered skin, consult a physician.
Carefully dispose of contaminated clothing because it may pose a fire hazard. Inhalatlon: Remove exposed person to fresh air, monitor for
respiratory distress, and administer 100% humidified supplemental oxygen as needed. Ingestion: Never give anything by mouth to an unconscious
or convulsing person. Contact a poison control ceater. :rnkss the poison control center advises otherwise, have that conscious and aler! person
drink 1 to 2 glasses of water, then induce vomiting. After first ald, get appropriate in-plant, paramedic, or community medieal sutpport.
Note to Physicians: In symptomatic patients, monitor serum and vrine acetone, fluid intake, blood glucose, and arterial pH. Because of the
prolonged elimination half-life of acetone, the symptomatic patient may need medical supervision for many hours (up to 30 hrs). Patients may
develop hypergl ia and ketosis mimickin te diabetic Theh 1 i ist fi eral days followi t
Sectit Di:

SpllVLeak: Notify safety personnel, evacuate all unnecessary personnel, remove all heat and ignition sources, and provide adequate ventilation.
Cleanup personnel should protect against inhalation and skin or eye contact. If feasible and without risk, stop leak. Use water spray to reduce vapor,
but it may not prevent ignition in closed spaces. For small spills, take up with sand or other noncombustible absorbent material and using nonspark-
ing tools, place into containers for later disposal. For large spills, dike far ahead of liquid spill for later disposal. Do not release to sewers or
waterways. Follow applicable OSHA regulations (29 CFR 1910.120). Environmental Toxlclty: LC,; Salmo gairdneri (rainbow out): 5540 mg/L/
96 hr at 54 °F (12 °C). LC, (oral) Ring-necked pheasant: >40,000 ppm. Environmental Degradation: Acetone biodegrades when released into the
environment. The biological oxygen demand for 5 days (BODS) is 46-55%. Soil Absorption/Mobility: Acetone volaulizes, leaches, and biode-
grades if released on soil. Disposal: Acetone is a good candidate for fluidized bed, rotary kiln incineration, or catalytic oxidation. Contact your
Eul;)aplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations.

A Deslgnations
Listed as a RCRA Hazardous Waste (40 CFR 261.33): Hazardous Waste No. U002 (Ignitability), (40 CFR 261.31): FO03 (spent solvent)
%islt(e‘;i) (a:)]a CERCLA Hazardous Substance* (40 CFR 302.4): Final Reportable Quantity (RQ), 5000 1b (2270 kg) [* per Clean Water Act, Sec.
SARA Extremely Hazardous Substance (40 CFR 355): Not listed
Listed as a SARA Toxic Chemical (40 CFR 372.65)
OSHA Designations

Section 8. Special Protection'Data

Listed as an Air Contaminant (29 CFR 1910. 1000, Table Z-1-A)

Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). Because
contact lens use in industry is controversial, establish your own policy. Resplrator: Seek professional advice prior to respirator selection and use.
Follow OSHA respirator regulations (29 CFR 1910.134) and, if necessary, wear a MSHA/NIOSH-approved respirator. Select respirator based on its
suitability to provide adequate warker protection for given working conditions, level of airborne contamination, and presence of sufficient oxygen.
For concentrations < 1000 ppm, wear any chemical cartridge respirator with organic vapor cartridge(s) and wear eye protection to avoid imitation
or damage. For concentrations <6250 ppm, wear any supplied-air respirator operated in a continuous-flow mode. For concentrations < 12,500 ppm,
wear any air-purifying, full-facepiece respirator (gas mask) with a chin-style, front- or back-mounted organic vapor canister. For concentrations <
20,000 ppm, wear any supplied-air respirator that has a full facepiece and is operated in a pressure-demand or other positive-pressure mode. For
emergency or nonroutine operations {cleaning spills, reactor vessels, or storage tanks), wear an SCBA. Warning! Air-purifying respirators do not
protect workers in oxygen-deficient atmospheres. If respirators are used, OSHA requires a written respiratory protection program that includes at
least: medical certification, training, fit-testing, periodic environmental monitoring, maintenance, inspection, cleaning, and convenient, sanitary
storage areas. Other: Wear chemically protective gloves, boots, aprons, and gauntlets to prevent prolonged or repeated skin contact. Polyethylene/
ethylene vinyl alcohol, Teflon, or butyl rubber with breakthrough times > 8 hr is recommended for PPE . Ventilation: Provide general and local
exhaust ventilation systems to maintain airborne concentrations below OSHA PELs (Sec. 2). Local exhaust ventilation is preferred because it
prevents contaminant dispersion into the work area by controlling it at its source.('% Safety Stations: Make available in the work area emergency
cyewash stations, safety/quick-drench showers, and washing facilities. ContamlInated Equipment: Separate contaminated work clothes from street
clothes. Launder before reuse. Remove this material from your shoes and clean personal protective equipment. Comments: Never eat, drink, or
smoke in work areas. Practice good personal hygiene after using this material, especially before eating, drinking, smoking, using the 1oilet, or
applying cosmetics.

Section 9."Special Precautions and Comments

Storage Requirements: Store in closed containers in & cool, dry well-ventilated area away from heat, sparks, flames, and other incompatibles.
Keep large stocks away from inhabited buildings. Use non-sparking tools to open containers. Keep dry chemical or CO, extinguishers on hand in
case of fire, Engineering Controls: To reduce potential health hazards, use sufficient dilution or local exhaust ventilation to control airbomne
contaminants and to maintain concentrations at the Jowest practical level. To prevent static sparks, electrically ground and bond all containers and
equipment during fluid transfer. For bulk storage rooms, install electrical equipment, Class [, Group D. Administrative Controls: Consider
preplacement and periodic medical examinations with emphasis on the skin and respiratory tract. Also consider liver and kidney function tests and

urinalysis. Transportation Data (49 CFR 172.101)

DOT Shipping Name: Acetone  Packaging Authorizations Quantlty Limlitations Vessel Storage Requirements
DOT Hazard Class: 3 a) Exceptlons: 173.150 a) Passenger, Alrcraft, or Rallcar: SL. Vessel Stowage: B

ID No.: UN1090 b) Non-bulk Packaging: 173.202 b) Cargo Alrcraft Only: 60L Other: —~

DOT Packaging Group: I c) Bulk Packaglng: 173.242

DOT Label: Flammable Liquid
Special Provisions (172.102): T8

MSDS Collection References: 26,73, 100, 101, 103, 124, 126, 127, 132, 133, 136, 139, 140, 148, 149, 153, 159, 163, 164, 167, 168, 171, 174,176,180 _
Prepared by: MJ Wurth, BS; Industrial Hyglene Review: PA Roy, MPH, CIH; Medical Review: AC Dadington, MPH, MD

Copyright © 1992 by Genium Publishing Corporation. Anry comencrcial s or reproduction without the publisher's permissian i prohibued. Juder a3 to tho suitabd ity of infortnation bercm for the purchesc’s purposcs
are neecasarily th purchasce’s responsibility, Although blo care has bocn taken in the proparstion of such mformution, Geniem Pu ishine M esins o m . o . . :
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Material Safety Data Sheets Collection:

Genium Publishing Corporation
= @ 1145 Catalyn Street - | Sheet No. 316
{’ , Schenectady, NY 12303-1836 USA Benzene
_ (518) 377-8854

Issued: 11/78

% .<.§’§g 2

oy e Ao or e DR e
Benzene (C H ) Deseription: Desived by fractional distillation of coal tar, hydrodealkylation of toluene or pyrolysis of NFP
gasoline, al‘al)’t)xc refi of petroleum, and transalkylation of tolucne by disproportionation reaction. Used asafuel;a 1 4 A

chemical reagent; a solvent ior a large number of matenals such as rpa.ints, plastics, rubbe, inks, oils, and fats; in manufac- § 2+ 0
mf pheno dhoéi,m {for styrene monomez), nitrobenzene (for aniline), dodecylbenzene (for detergents), cyclohex- K 4 o 0
ane (for nylon), chlorobenzene, diphenyl, benzence hexachloride, maleic anhydride, benzene-sulfonic acid, ardficial leather, sy 0
linoleum, oil cloth, vamishes, and lacquers; for printing and lithography; in dry cleaning; in adhesives and coatings; for absorption

cxmcﬁonundrcctiﬁcuim;lsadci?uhgl?ml;inthcﬁrcimhuuy;mdhshocfwories.Bmunehzsbembamcdusm HMIS
ingredient in products intended for household use and is no longer used in pesticides. H 3
Other Designations: CAS No. 0071-43-2, benzol, carbon oil, coal naphtha, cyclohexatriene, mineral naphtha, nitration F 3
benzene, phene, phenyl hydride, pyrobenzol R 0
Manufacturer: Contact your supplicr or distributor. Consult the latest Chanicalweek Buyers’ Guide™ fot a suppliers list. PPGt

Cautlons: Benzene is a confirmed human carcinogen by the IARC. Chronic low-level exposure may cause cancer (leukemia) and bone
marrow damage, with injury to blood-forming tissue. It is also a dengerous fire hazard when exposed to heat or flame.

1989 OSHA PELs 1989-90 ACGIH 1985-86 Toxicity Datas

(29 CFR 1910.1000, Table Z-1-A) . TLV-TWA: 10 ppm, 32 mg/m®  Man, oral, LD, : 50 mg/kg; no toxic effect noted

8-hr TWA: 1 ppm, 3 mg/m® Man, ix}hala!ion, : 150 ppm inhaled intermittendy over

15-min STEL: § 15 mg/m® 1 yr in a number of discrete, separate doses affects the
ppm, :Lo:d (other changes) and nmxixi)onzl and gross metabo-

(body temperature increase
(29 CFR 1910.1000, Table Z-2) 1988 NIOSH RELs . Rabbit, cye: 2 mg administered over 24 hr produces severe
8-hr TWA: 10 ppm TWA: 0.1 ppm, 03 mg/m*® irritation

Acceptable Ceiling Concentration: 25 ppm Ceiling: 1 ppm, 3 mg/m?®
Acceptable Maximum Peak: 50 ppm (10 min)t

{ * OSHA 29 CFR 1910.1000, Subpart Z, states that the final benzene standard in 29 CFR 1910.1028 applies 10 all occupational exposures to benzene except in some
subscgments of industry where exposures arc consisteatly under the action kevel (Le., distribution and sale of fucls, sealed containers and pipelines, boke production,
_cl»_ilmdzgzndrm:ngmdpmdm\.nmnd gas processing, and the peroentage exclusion for liquid mixtures); for the excepted subscgments, the benzene limits in
able ly.
Tchpub?:pmuimmnpuk above the acceptable ceiling concentration for an 8-hr shift.
$ See NIOSH, RTECS (CY1400000), for lddmoml irritative, mutative, reproductive, tumorigenic, and toxicity data.
« j”’”’%&iﬁg"?}i.\ o, D N ‘“‘Wm S :
Bolling Poln ‘F(B0°C) - Molecular Welght: 78.11
Melting Polnt: 42 °F (5.5 ° %eclﬂc Gravity (15 "C/4.°C): 0.8787
Vapor Pressure: 100 mm H; at 79 °F (26.1 *C) ‘Water Solubility: SlighﬂgéO.lSO 8/100 g of H,0 2125 °C)
Yapor Density (Alr =1): 2. % Volatile by Volume: 1
Evaporation Rate (Ether = 1): 2.8 Yiscoslty: 0.6468 mPa at 20 °C

Appearance and Odor: A colorless liquid with a charactesistic sweet, aromatic odor. The odor recognition threshold (100% of panel) is approxi-
mately 5 ppm (unfatigued) in air. Odor is not an adequate waming of hazard.

2 R ST R R SR = 9 Ctgon) 2 S R

e A SR
11.1°C), CC L
Extinguishing Medlas Use dry chemical, foam, or catbon dioxide 1o extinguish benzene fires. Water may be ineffective as an extinguishing
agent since it can scatter and spread the fire, Use water spray 1o cool fire-exposed containers, flush spills away from exposures, disperse benzene

vapor, and protect el lncmptingﬂw stop an umc'ﬂtsn benzene leak.
Unusual Fi E:or !P.Elos!on Hazards: Benzene is a Class 1B flammabile liquid. A concentration exceeding 3250 ppm is considered a potential
fire explosion hazard. Benzene vapor is heavier than air and can collect in low Iym.s‘:m trave] 1o an ignition source and flash bac E)iﬁlosive
and ;l:rmmble benzene vapor-air mixtures can easily form at room temperature., inate all ignition sources where benzene is used, handled, or
Stor
Speclal Fire-fighting Proceduress Isolate hazard arca and deny entry. Since fire may produce toxic fumes, wear a sclf-contained breathing
?pparnms (SCBA) with a full facepicce ted in the pressurc-demand or positive-pressure mode and full protective equipment. Structural
irefighter’s protective clothing provides [imited protection. Stay out of low arcas, Be aware of nmoff from fire control methods. Do not release to
Scwers or wal
55 0 E N
; A2 55 : T A ~' 2
3 { tion: B under normal storage and handling conditions. Hazardous
polymerization cannot occur. L . .
Chemlcal Incompatibilities: Benzene explodes on contact with diborane, permanganic acid, bromine pentafluoride, peroxodisulfuric acid, and
peroxomonosulfuric scid. It ignites on contact with dio_:xgcn difluoride, dioxygeny! tetrafluoroborate, todine heptafluoride, and sodium peroxide
+ water. Benzene forms sensitive, explosive mixture with 1odine pentafluoride, ozone, liquid oxygen, silver perchlorate, nitryl perchloratz, nitric
acid, and arsenic pentafluoride + potassium mecthoxide (explodes above 30 *C). A vigarous or incandescent reaction occurs with bromine
rifluoride, uranium hexafluoride, and hydrogen + Rancy nickel {above 410 °F (210 °C)). Benzene is incompatible with oxidizing materials.
Conditions to Avold: Avoid heat and ignition sources. .
Hazardous Products of Decomposition: Thermal oxidative decomposition of benzenc can produce toxic gases and vapors such as carbon

terways. Runoff lo scwer can create pollution, fire, and explosion hazard.

monoxide.
Copyright © 1990 Gepiam Publinbiog Corporstion.
Aoy ial wis Or reproduction vihout the pe bl bor's panmiesion & prohibisd.
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No.316 Benzene 850

arcinogeniclty: [H, OSH/
sufficient human and animal evidence, a human carcinogen (Growp 1). . .
Summsary of Risks: Prolonged skin contact or excessive inhalation of benzene vapor may cause headache, weakness, appetite loss, and fatigue.
The most important health hazards arc cancer (leukamis) and bone marrow damage with injury 1o blood-forming tissue from chronic low-level
exposure, Higher level cxposures may isritate the respiratory tract and cause cenlyal nervous system s(‘ZNS) depression. : :
Medlcal Condltlons Aggravated by Long-Term Exposure: Exposuce may worsen ailments of the heart, lungs, liver, kidneys, blood, and CNS.
Target Organs: Blood, central nervous system, boac marrow, cyes, upper respiralory tract, and skin. .
Primary Entry Routes: Inhalation, skin contact. L. . . .
Acute Effects: Symptoms of scute overexposure include imritation of the eycs, nose, and respiratory tract, breathlessness, cuphoria, nausea,
drowsiness, headache, dizziness, and intoxication. Severe exposire may lead to convulsions and unconsciousness. Skin contact may cause a
drying rash (dermatitis). ) . . o
Chlrouﬂlc Effects: Long-term chronic exposure may resukt in many blood disorders ranging from splastic ancmia (an inability to form blood cells)
o leukemia.
FIRST AID . .
Eyes: Gently lift the eyelids and flush immediately and contimuously with flooding amounts of water until transported to an emergency medical
facility. Consult a physician immediately. . .
Skin: Quickly remove contaminated clothing. Immediately rinse with flooding amounts of waier for at Jeast 15 min. For reddened or blistered
skin, consult s physician. Wash affected area with sozp and water. L. . .
Inhalatlon: Remave exposed person to fresh air, Emergency personnel should protect against inhalation exposure. Provide CPR to suppott
breathing or circulation as necessary. Keep awake and transport to a medical facility, ) - L.
Ingestlon: Never give anything by mouth to an unconscions of convulsing person. If ingested, do not induce vomiting since aspiration may be
fatal. Call a physician immediately.
After first ald, get appropriate [n-plant, paramedic, or communlty medical support. ] .
Physiclan's Note: Evaluate chyonic exposure with & CBC, peripheral smesr, and reticulocyte count for signs of myelotoxicity. Follow up any
early indicators of leukemia with a bone marrow biopsy. Urinary phenol conjugates may be used for biological monitoring of recent exposure.
Acute management is primarily supportive for CNS depression.

SR \pi‘!s}% o TS ~.~ ‘} AT A A.\-'.mv, : ; ¢ T R SN
SpliVLeak: Design and practice a benzene spill control and countermeasure plan (SCCP). N personnel, evacuate all unnecessary
personnel, eliminate all heat and ignition sources, and provide adequate ventilation. Cleanup personnel should protect against vapor inhalation, eye
contact, and skin sbsorption. Absorb as much benzene as possible with an inert, noncombustible matexial. For large spills, dike far ahead of spill
and contain liquid. Use nonsparking tools to place waste Iiquid or absorbent into closable containers for disposal. Keep waste out of confined
spaces such as scwess, watersheds, and waterways becanse of explosion danger. Follow applicable OSHA regulations (29 CFR 1910.120).
glsposal: Comlac( your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations.
PA Designations
Listed as s RCRA Hazardous Waste (40 CFR 26133), Hazardous Waste No. U019
Listed as a CERCLA Hazardous Substance® (40 CFR 302.4), Reportable Quantity (RQ): 1000 Th (454 kg) [* per Clean Water Act, Sec. 307 (a),
311 (bX4). 112; and per RCRA, Sec. 3001)
SARA Extremely Hazardous Substance (40 CFR 355): Not listed
Listed as SARA Toxic Chemical (40 CFR 372.65)
OSHA Deslgnations
Listed as an Air Contaminant (29 CFR 1910.1000, Tables Z-1-A and Z-2)
St Sen voceiDin e S
Goggles: Wear protective eyeglasses or chemical safety go, per OSHA eye- and face-protectio
Respirator: Seek professional advice prior 1o respirator selection and use. Follow OSHA respirator regulations (29 CFR 1910.134) and, if neces-
sary, wear a NIOSH-approved respirator. For emergency or nonroutine operations {cleaning spills, reactor vessels, or storage tanks), wear an
SCBA. Warning! Air-purifying respirators do not protect workers in oxygen-deficient atmospheres. )
Otber: Wear impervious gloves, boots, aprons, and gauntiets 1o prevent skin contact.
Ventilation: Provide genexral and local explosion-proof ventilation systems to maintain airbome concentrations at least below the OSHA PELs
(Sec. 2). Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by controlling it at its source. 0™
Safety Statlons: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities. :
Contamipated Equipment: Never wear contact lenses in the work area: soft lenses may absorb, and all lenses concentrate, irritants. Remove this

e
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Storage Requ ts: Store in ti closed containers in a cool, dry, well-ventilated area away from all heat and ignition sources and
incompatible materials. Caution! Benzene vapor may form explosive mixtures in air. To prevent static sparks, electrically ground and bond all
containers and equipment used in shipping, receiving, ot transferring operations in production and storage areas. When opening or closing
benzene containers, use nonsparking tools. Keep fire extinguishers readily available,
Englneerln_g_antro)s: Because OSHA specifically regulates benzene (29 CFR 1910.1028), educate workers about its potential hazards end
dangess. Minimize all possible exposures 1o carcinogens. If possible, substitute less toxic solvents for benzene; use this material with exweme
caution and only if absolutely essential. Avoid vapor inhalaton and skin and eye contact. Use only with adequate ventilation and appropriate
E’;pnal protective gear. Institule a respiratory protection program that includes regular training, maintenance, inspection, and evaluation.
gnale regulated areas of benzene use (see legend in the box below) and label benzene containers with "DANGER, CONTAINS BENZENE,
CANCER HAZARD." .
Other Precautlons; Provide preplacement and periodic medical examinations with emphasis on a history of blood disease or previous exposure.
Transportation Data (49 CFR 172.101, .102) :

"DOT Shipping Name: Benzene (benzol) IMO Shipping Name: Benzene DANGER
DOT Hazard Class: Flammable liquid TMO Hazsrd Class: 32 BENZENE
ID No.: UN1114 _ 1D No.: UN1114 . CANCER HAZARD
ggjll: ll)nb&:gi FlanExmblc Tiquid IMO Label: Flammable liquid A W%%osmmggw

ac ng Exceptions: 173.118 IMDG Packaging Group: [ RIZE NNEL
DOT Packaging Requirements: 173.119 RESPIRATOR REQUIRED
MSDS Collection Referencen: 1,2, 12, 26, 73, 84-94, 100, 101, 103,109, 124, 126,127, 132, 134, 136, 138, 139, 143 .
Prepared by: MJ Allison, BS; Industrial Hyglene Review: DI Wilson, CTH; Medical Review: MJ Upfal, MD, MPH: Edlted by: JR Stuart, MS 4
Copyright © 1990 by Gonjuns Pablishing Corporstion. Asy ial e O svprodection withou the publishur’s permiesion i probibisd. fedgncots ar o the mitabl ity of mformarion be reia for the parchescr’s parposcs
v boocsearly the purchasars ponsdnlity. Althos gh ble care has boon takow i the properation of euch mformuticn, Genimn Pablnhing Corporalion exicads ba warreotics, caakxs 0o ropros CtaSiaos | ead Lanancs

Nmmi‘,-wuuwyu_huk’dﬂdumfulﬁikmh&y-wnwmwﬁx of s wer.




T Lk

Maierial Safety Data Sheets Collection:

Genium Publishing Corporation
® 1145 Catalyn Street Sheet No. 68 _
Schenectady, NY 12303-1836 USA Calcium Hypochlorite

(518) 377-8854

Issued: 7/80 Revision: A, 11/89

“Calclum Hypochlorite D&ription Calcium hypochlorite dihydrate precipitates from chiorinated lime slurry
and caustic soda and is dried under vacuum to produce calcium hypochiorite. Used as a disinfectant (for

{{ 3 Naeafire Fire
swimming pools), bleaching agent (paper towels), fungicide, deodorant, oxidizing ageat, bactericide, and S 3
algicide; in sugar refining and potable water purification. K - @ @

Other Designations: Calcium oxychloride (improperly called); losantin; hypochlorous acid; calcium salt;

HTH? (high-test hypochlorite); lime chloride; Ca(OCl),; CAS No. 7778-54-3 HMIS HMIS
Manufacturer: Contact your supplier or distributor. Consult the latest Chemicahweek Buyers’ Guide (Genium H 1 H 2
ref. 73) fora supphcrs List. F 0 F 0

Calcium hypochlorite*
OSHA PEL ’ ACGIH TLYV, 1988-89 NIOSH REL, 1987 Toxicity Data
None established None established None established Rat, oral, LD, : 850 mg/xg

* Concentration is usually stated in terms of weight % of available chlorine (see ASTM D2022). This material contains 39% or less available chlorine. Calcium
hypochlorite mixture, dry, contains more than 39% available chiorine. HTH® contains about 70% available chlorine. Solid materials with less than 39% available
chiorine include chioride of lime and blnchmg powder, which contain much chloride ioa, water, and possibly other impurities, for example, Ca(OC)Q« 2H0. The
prescu oﬁmgnest hypochlorite t of high available chlocine level may reduce its stability.

Boiling Point: None reported Specific Gravity (H,0 =1 at39 °F (4 °C)): 2.35
Melting Polnt: Decomposes at 212 °F (100 “C) Water Solubility: Soluble
Molecular Welght: 142.98 g/mol

Appearance and Odor: White nonhygroscopic (doesn't absorb moisture from the air) granules or tablets with a strong chlorine odor,

Flash Point: None reported ] Autoignition Temperature: None reporied LLEL. None reported J UEL: None reported

Extinguishing Medla: Usc a water spray to cool fire-exposed containers of this material and drench the area with large amounts of water from a
safe position. Never use a dry chemical or CO,.

Unusual Fire or Explosion Hazards: When heated in a fire situation, containess can rupture viokntly! Contaminating or mixing calcium
hypochlorite with foreign materials (combustibles, grease, chemicals, fuels) can cause fires of great intensity. Its solid form is moderately
explosive when heated.

Special Fire-fighting Procedures: Wear a self-contained breathing apparatus (SCBA) with a full facepiece operated in the pressure-demand or
positive-pressure mode. Full protective clothing is also necessary. Fight massive fires using uamanned hose holders. If this is impossible, let fire
burn and withdraw from hazardous areas.

Stabllity/Polymerization: Calcium hypochlorite is stable at room temperature in suitable closed containers when kept dry and free from
contamination. Hazardous polymerization cannot occur.

Chemical Incompatibilities: Calcium hypochlorite is a powerful oxidizing agent that readily ignites combustibles. Violent reactions or explo-
sions can occur, for example, with amines, carbon tetrachloride and heat, carbon or charcoal and heat, ethyl alcohol, metal oxides, mercaptons,
sulfur, turpeatine, strong reducing agents, organic matter, combustible materials, nitromethane, ammonijum chloride, N,N-dichloromethylamine
and heat, acetic acid and potassium cyanide, ethanol, isobutancthiol, methanol, 1-pro-pancthiol, and rust. Reacts with water or steam to produce
toxic and corrosive fumes or HC and CI' (Sec. 6). Potentially explosive with sodium carbonate, starch, and sodium hydrogen sulfate, Reaction
with nitrogenous bases or acetylene forms explosive products. Ignites on contact with glycerine algacide and hydroxy compounds (e.g., glycerol,
diethylene glycol monomethy! ether, and phenol), and organic sulfur compounds. Material containing over 60% available chlorine ignites on
contact with lubricating oil (addition of about 20% or more water prevents this). On contact with acids it forms hypochlorous acid and liberates
CL, gas. It forms the highly explosive NCL, with urea.

Hazardous Products of Decomposition: Rapid exothermic (heat-producing) decomposition above 347 "F(175 "C) releases oxygen and chiorine.
When heated to decomposition, calcium hypochlorite emits highly toxic hydrochloric acid (HCI) fumes and explodes. .

Copyright © 1989 Oenjum Publishing Corporation.
Any commercial use or reproduction without the publisher’s pormisiod is p ited




No. 68  Calcium Hypochlorite  11/89

Section 6. Health Hazard Data . = ‘
Carcinogenicity: Neither the NTP, IARC, nor OSHA lists calcium hypochlorite as a carcinogen. . e :
Summary of Risks: This strong oxidizing agent can irritate and damage all the lissuc it contacts, wil.h the degree of injury depending on_thc dose,
available chlorine level, and exposure time. The chlerine this compound generates is the primary toxic agent. qu'thc_powdcr and.soluggn‘s
produce chlorine levels corrosive to body tissues. Inhaling its vapor is extremely irritating and toxic. Pp«_ssnblc injuries include: conjunctivitis,
blepharitis (inflammation of the margins of the eyelids), comeal weerations, gingivitis, contact dermatitis, and tooth damage. Medical Condi-
tions Aggravated by Long-Term Exposure: Repeated contact can scverely damage tissue. Target Organs: Skin, €ycs, respiratory sysiem,
stomach. Primary Entry: Inhalation, ingestion. Acute Effects: Skin coatact can produce irritation and vesicular eruptions. Dust iohalation
irritates the respiratory tract and may cause pulmonary edema. Ingestioa irmritates the mouth, throat, and stomach, and gastric acid liberates
hypochlorous acid. Fatalities can result from severe complications of local injury, shock, toxemia, hemorrage, wall perforation, and obstruction,
Chronic Effects: Eczematoid dermatitis may result from repeated skin contact. Eye contact can cause scvere cye damage. S
FIRST AID

Eyes: Flush immediately, including under the eyelids, gently but thoroughly with flooding amounts of running water for at Jeast 15 mia. .
Skin: After rinsing affected area with flooding amounts of water, wash it with soap and water. Inhalation: Remove exposed person to fresh air
and support breathing as needed. Ingestion: Never give anything by mouth to an unconscious or convulsing person. If ingested, promptly rinse
mouth of conscious person with water before giving large amounts of milk or water to drink, followed by milk of magnesia, :
After first aid, get appropriate in-plant, paramediec, or community medical attention and support.

i[ i R S
Spill/Leak: Notify safety personnel of spills. Remove combustibles and ignition sources. Those involved in cleanup need protection against
contact with the solid and dust inhalation. Prevent dust gencration and prevent direct discharge into sewers or waterways since this material, in
low concentrations, is toxic to aquatic life. Recover uncontaminated solid material in ¢lean, dry containers. Cover other spilled material with weak
reducing agents (3M_ H,SO, with bisulfites or ferrous salts), slurry it with water, and thea flush it with water to a suitable holding tank. Wash spill -
site well with soap solution containing a weak reducing agent. '
Disposal: Use reducing agents o destroy available chlorine. Adjust this reduced liquid's pH to neutral and decant. Discharge ncutral liquid,
diluting with much water. Dispose of neutral sludge (if any) in a landfill. Contact your supplier or a licensed contractor for detailed recommenda-
tions. Follow applicable Federal, state, and local regulations. i
OSHA Designations
Air Contaminant (29 CFR 1910.1000, Subpart Z): Not listed
EPA Designations
RCRA Hazardous Waste (40 CFR 261.33): Not listed N .
Listed as a CERCLA Hazardous Substance* (40 CFR 302.4), Reportable Quantity (RQ): 10 1b (4.54 kg) [* per Clean Water Act, Sec. 311(bX4)}
SARA Extremely Hazardous Substance (40 CFR 355): Not listed
SARA Toxic Chemical (40 CFR 372.65): Not listed

Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133).
Respirator: Wear a NIOSH-approved respirator if necessary. Follow OSHA respirator regulations (29 CFR 1910.134). For emergency or
nomroutine operations {cleaning spills, reactor vessels, or storage tanks), wear an SCBA. Use a dust respirator as required for dusty conditions,
Warning: Air-purifying respirators do not protect workers in oxygen-deficient atmospheres.

Other: Wear impervious neoprene gloves, boots, aprons, and gauntlets to prevent prolonged or repeated skin contact.

Ventilation: Provide general and local explosion-proof veatilation systems to maintain airborne concentrations that promote worker safety and
productivity, Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by eliminating it at its source
(Genium ref. 103). .

Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities.
Contaminated Equipment: Never wear contact lenses in the work arca: soft lenses may absorb, and all lenses concentrate, irritants. Launder
contaminated clothing before wearing. Remove this material from your shoes and equipment. .
Comments: Never eat, drink, or smoke in work arcas. Practice good personal hygicne after using this material, especially before eating, drinking,
smoking, using the toitet, or applying cosmetics. -

Storage Requirements: Store away from combustible and incompatible materials (Sec. 5) in closed containers in a cool, dry, well-ventilated
low fire-risk area. Since traces of water may ignite or detonate this material, prevent contamination and protect containers from physical
damage. Do not drop, roll, or skid containers. .

Englneering Controls: Calcium hypochlorite, a powerful oxidizing agent, is a dangerous fire hazard when it contacts organic materials. Mix it
only with water. These water solutions arc unstable, but undergo a slow decomposition. Proper storage and shipping are esscntial; scparats this
material from ammonium compounds and heat sources.

Transportation Data (49 CFR 172.101, .102)

DOT Shipplng Name: Calcium hypochlorite mixture, dry IMO Shipping Name: Calcium hypochlorite mixtures, dry,
(containing more than 399 available chlorine) with more than 39%, available chlorine (8.8% available oxygen)

DOT Hazard Class: Oxidizer IMO Hazard Class: 5.1

ID No.: UN1748 IMO Label: Oxidizer

DOT Label: Oxidizer IMDG Packaging Group: 2

DOT Packaging Requirements: 49 CFR 173.217
DOT Packaging Exceptions: 49 CFR 173.153

MSDS Collection References: 1, 81, 84, 85, 90, 91, 101, 109, 126

Prepared by: MJ Allison, BS; Industrial Hygiene Review: DJ Wilson, CIH; Medical Review: Warren Silverman, MD %]
Copyright © 1989 by Genlum Publishing Corporstioa. Any 1al wse of rcp 500 without the publisher's penmission is probidked. Judgments as o the saitability of information bereis for (e parchmect’s purposes
are pecessarily the purchaser’s responsibllity. Although reasonable care bas boen taken b the preperation of sach information, Oeninm Peblishing Corporation extends 6o makes 0o regx i, end aswmes

0o respoasidility s Lo the accurscy of suitabllity of such information for spplication (0 the purchaser’s intended parpose of for cooseqoences of its use.



A e LH A

Material Safety Data Sheets Collection:
Genium Publishing Corporation

@ 1145 Catalyn Street Sheet No. 410
Schenectady, NY 12303-1836 USA Carbon Tetrachloride
i (518) 377-8854
Issued: 12/80 Revision: B, 4/90

R 1
the presence of iron, or chlorination of methane or higher hydrocarboans at 482 “F/250 °C to 752 "F/400 °C. Carbon tetra- I 4
chloride is treated with caustic alkali solution to remove sutfur chloride. Its primary use is in manufacturing flurocarbon S 2% o o
propellants. It is also used in producing of semiconductors, chlorinating organic compounds, meta] degreasing, refriger- K 0 0

ants; as a solvent for oils, fats, resins, rubber waxes, lacquers, and varnishes; and as an agricultural fumigant. This material :f:’o“ .

was widely used in the dry-cleaning industry. PY0 yvas

Other Designations: CAS No. 0056-23-5; CCl,; carbon chloride; carbon tet; methane tetrachloride; perchloromethane; H 3

tetrachlorocarbon; tetrachloromethane. F 0

Manufacturer: Contact your supplier or distributor. Consult the latest Chemicalweek Buyers® Guide™ for a suppliers list. gPG?
1 Sec, 8

Carbon tetrachloride, ca 100%
OSHA PEL ACGIH TLYV (Skin), 1989-90 Toxicity Data*
B-hr TWA: 2 ppm, 12.6 mg/m’ TLV-TWA: 5 ppm, 31 mg/m’ Rat, oral, LD, 2800 mg/kg; toxic effects not yet reviewed
Rat, inhalation, LC: 8000 ppm over 4 hr; no toxic effect noted
NIOSH REL, 1987 ’ Human, iphalation, TC, : 20 ppm inhaled produces gastrointestinal
60-min ceiling: 2 ppm, 12.6 mg/m® effects (nausea or vomiting)

* See NIOSH, RTECS (FG4900000), for additional irritative, mutative, tumorigenic, aod toxicity data.

Bolling Polnt: 169.77 *¥/76.54 °C olecular Welght: 153.84 g/mol

Melting Polnt: -9.4 "F/-23 “*C Specific Gravity (H,0 =1 at 39 "F/4 °C): 1.5940 at 68 *Fr20 *C
Vapor Pressure: 91.3 mm Hg at 68 “Fr20 °C Water Solubility: Very slightly soluble (800 mg/1 at 68 "Fr20 *C)
Vapor Density (Alr = 1): 532 Evaporation Rate (Butyl Acetate = 1): 12.8

Appearance and Odor: A colorless liquid with a heavy ethereal odor. The high and low odor thresholds are, respectively, 128.4 and 60 mg/m?.
Odor is not an adequate warning sign to prevent overexposure. :

Flash Point: None reported Autolgnition Temperature: None reported LEL: None reported l UEL: Nore reported
Extingulshing Media: Carbon tetrachloride is nonflammable and will not support combustion. Use extinguishing media appropriate to the
surrounding fire, This material was previously used as an extinguishing medium in portable fire extinguishers, but its toxicity and fire decomposi-
tion products lead to its replacement with "safer” extinguishing media.

Unusual Fire or. Explosion Hazards: Carbon tetrachloride can react violently with hot or burning metals such as aluminum and magnesium.
Speclal Fire-fighting Procedures: Since fire may produce toxic fumes, wear a self-contained breathing apparatus (SCBA) with a full facepiece
operated in the pressure-demand or positive-pressure mode and fully eacapsulating suit. Use water spray to cool fire-¢xposed containers. Be
aware of runoff from fire control methods. Do not release to sewers or waterways.

Stability/Pelymerization: Carbon tetrachloride is stable at room temperature in closed containers under normal storage and handling conditions.
Hazardous polymerization cannot occur.

Chemical Incompatibilities: Carbon tetrachloride reacts violently with fluorine gas, alkali metals, and aluminum (see reference 126 for specific
incompatibilities).

Conditions to Avoid: This material has caused explosions when used as a fire extinguisher on wax fires and uranium fires. It may also form toxic
phosgene when used to put out electrical fires.

Hazardous Products of Decomposition: Thermal oxidative decomposition of carbon tetrachloride can produce toxic phosgene and hydrogen
chloride,

Copyright © 1990 Getium Peblishing Corposation.
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No.410 Carbon Tetrachloride 4/90
Section 6. Health: Hazard Dafs

Carcinogenicity: The NTP, IARC, and ACGIH list carbon tetrachlocide as an anticipated human carcinogen, a possible human carcinogen, and a
suspected human carcinogen, respectively. R .
Summary of Risks: Carbon tetrachloride is highly toxic and irﬁuﬁng‘by inhalation, ingestion (mean lethal dose is 5 to 10 mi), and skin absorp-
tion. Alcohol's synergistic effects markedly increase CCl,'s toxicity. Excessive exposure may result in central nervous system depression, cardiac
arthythmias, and gastrointestinal symptoms. In humans the majority of fatalities have been the result of renal injury with secondary cardiac
failure. Kidney and liver damage can occur from severe acute or chroaic exposure. Human liver damage occurs more often after ingestion of the
liquid than after the inhalation of the vapor. However, after a2 30 min to 1 hr exposure to concentrations of 1000 to 2000 ppm, humans have died
from acute renal damage. . . ]
Medical Conditions Aggravated by Long-Term Exposure: Prolouged recovery and permanent disability of the liver, kidney, and lungs are
ossible. :
arget Organs: Central nervous system, eyes, skin, liver, kid lungs.
Primar E:try Routes: Inhalation, percutancous (through m::gﬁ). . . .
Acute Effects: Acute exposure symptoms include eye, nose, skin, and throat irritation; cough, dyspnca, cyanosis, cardiac arrhythmias, headaches,
dizziness, mental confusion, nausea, vomiting, abdominal pain, and diarrhea. Jaundice and abnormal liver enlargement accompanied by oliguria
(reduced excretion of urine), proteinuria (protein in urine), and hematuria (blood in urine) may occur even after several days delay.
Chronic Effects: Chronic exposure symptoms include defatting dermatitis, headaches, dizziness, meatal confusion, apathy, anorexia, nausea,
vomiting, abdominal pain, weight loss, narrowing of visual ficld, optic nerve damage with possible blindness, hearing loss, and renal and hepatic
%%aﬁon (loss of these organs’ ability to correct dysfunction). Chronic exposure may result in the development of aplastic anemia.

Eyes: Flush immediately, including under the eyelids, gently but tharoughly with flooding amounts of running water for at lcast 15 min.

Skin: Quickly remove contaminated clothing. After rinsing affected skin with flooding amouats of water, wash it with soap and water.
Inhalation: Remove exposed person to air and support bruthi‘a‘f needed. . . .
Ingestion: Never give anything by mouth to an unconscious or convulsing person, Give one to two glasses of water to dilute and induce vomiting,
unless the person shows evidence of decreasing mental functioning and awareness.

After first ald, get appropriate in-plant, paramedic, or community medical support.

Physiclan's Note: To mimmize hepatorenal damage, consider intravenous acetykcysteine. H aric oxygen is also utilized for significant expo-
sures. Dialysis has also been suggested in severe cases. Give cardiorespiratory support as indicated and carefully monitor fluid and clectrolytes.
Closely monitor hepatic and renal functions. Avoid cpinephrine because of myocardial seasitization and potential for inducing veatricular

arhythymias,

SpilV/Leak: Notify safety personnel, evacuate area, and provide maximum exhaust ventilation. Cleanup personnel should protect against inhala-
tion and skin and eye contact. Small spills can be absorbed on paper or some noncombustible, inert ingredient and allowed to cva%osmtc in a hood.

For laggc (s:;;:lels,l gxil(()clfzaé)ahcad to contain spill for disposal. Prevent release of CCl, to surface water or sewers. Follow applicable OSHA regula-
tons : .
Disposal: Contact your supplicr or a licensed contractor for detailed reccommendations. Follow applicable Federal, state, and local regulations.

EPA Designations OSHA Designations

Listed as a RCRA Hazardous Waste (40 CFR 261.33% Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-2)
SARA Extremely Hazardous Substance ggCFR 355): Not listed

Listed as 2 SARA Toxic Chemical (40 CFR 3724

Listed as a CERCLA Hazardous Substance* (40 CER 302.4), Reportable Quantity (RQ): 5000 Ib (2270 kg) [* per RCRA, Sec. 3001, per Clean

Water Act, Sec. 307(a), 311 (b}(4)]

Goggles: Wear protective eyeglasses or chemical safcg oggla, per OSHA eye- and face-protection regulations (29 CFR 1910.133).
Resplrator: Follow OSHA respirator regulations (29 P%( 1910.134) and, if necessary, wear a NIOSH-approved respirator. For emergency or
nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an SCBA.

Warning: Air-purifying respirators do not protect workers in oxygen-deficient atmospheres.

Other: Wear impervious gloves, boots, aprons, and gauntlets to prevent skin contact. Polyvinyl alcohol protective gear is recommended.
Ventilation: Provide general and local explosion-proof veatilation systems to maintain airborne concentrations below the OSHA PEL, ACGIH
TLYV, and NI(%S)H REL (Sec. 2). Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by controlling it
at its source.

Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities.
Contaminated Equipment: Never wear contact lenses in the work area: soft lenses may absorb, and all lenses concentrate, frritants. Remove this
material from your shoes and equipment. Launder contaminated clothing before wearing.

Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before eating, drinking,
smoking, using the toilet, or applying cosmetics

S

Storage Requirements: Store in lightly closed container in a cool, dry, well-ventilated, low fire-risk area away from incompatible materials (Sec.
5), direct sunlight, and heat. Prevent exposure of vapors to high temperature to prevent decomposition to toxic and corrosive gases and vapors.
Engineering Controls: Avoid vapor inhalation and skin or eye contact. Use only with adequate ventilation and appropriate personal protective
gear. Meonitor vapar levels and institute a respiratory protection program which includes training, maintenance, inspection, and evaluation.
Practice good personal hygiene procedures. When possible, substitute a less hazardous solvent for CCl,. Provide preplacement and biannual
medical exams, including studies of liver and kidney function. Prevent exposing individuals with liver, kidney, or central nervous system discases,
or alcoholism, Alcohol's synergistic effects markedly increase CCl’s toxicity.

Transportation Data (49 CFR 172.101, .102}

DOT Shipplng Name: Carbon terachloride IMO Shipping Name: Carbon tetrachioride
DOT Hazard Class: ORM-A IMO Hazard Class: 6.1
ID No.: UN1846 IMO Label: Poison
DOT Label: None IMDG Packaging Group: Il
DOT Packaging Requirements: 173.620 1D No.: UN1846
DOT Packaging Exceptions: 173.505
—
MSDS Collection References: 7, 26, 38, 53, 73, 84, 85, 88, 89, 100, 103, 109, 124, 126, 127, 129, 130, 131, 134, 134, 137
Prepared by: MJ Allison, BS; Industrial Hygiene Review: DI Wilson, CIH; Medical Review: MJ Hardies, MD Ms
Copyright © 1990 by Genlam Publishing Corporation. Ay 1a] use of seproduction without the publisher’s permiseioa is pe 4. Judgmenns as to the siabidiry of knfocmation hexein fo B¢ parchaser’s parposcs
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Material Safety Data Sheet No. 603

From Genium's Reference Collection
om Senjum's Reference O _ @ 2-CHLOROACETOPHENONE
1145 Catalyn Street )

Schenectady, NY 12303-1836 USA Issued: May 1986

:' 8)_37718855 GENIUM PUBUSHING CORP,

MATERIAL NAME: 2-CHLOROACETOPHENO o
OTHER DESIGNATIONS: alpha-Chiorosceiopbenooe, X P
Chloro Methyl Phenyl Ketone, Mace, Phenacyl Chloride, 0
Phenylchloromethyl Ketone, Phenyl Chloromethyl Ketone, HMIS
CgH;CIO, CAS #0532-274. H: 2
MANUFACTURER/SUPPLIER: : F 1 R1
Haarmann & Reimer Corp., Aroma Chemical Div., PO Box 175, R: 1 I 4
111 US Hwy. 22, N. Springfield, NJ 07081; Telephone: (201) 686-3132 PPE* S3

, *See Sect. 8 K1

SECEION 2. INGREDIENT:

2-Chloroacetophenone, CAS #0532-27-4 cal00 | g.hr. TWA:0.05 ppmor
0.3 mg/m3*
COCH;C1 Rat, Oral, LDgq:
! 127 mg/m?
Human, Inhalation, LCLo;
159 mg/m3720 min.
Human, Inhalation, TCLo:
20 mg/m3: Irritation
* Current (1985-86) ACGIH TLV or OSHA PEL. Rabbit, Eye:
) 3 mg, Severe
—4TT°F (47°C) Specific Gravity (H;0 < 1) ... 1324
Vapor Pressure @ 20°C, mm Hg ... 0.012 Melting Point ... 138°F (59°C)
Water Solubility @ 20°C ... Insoluble Percent Volatile by Volume ... ca 100
Vapor Density (Air=1)...532 Molecular Weight ... 154.60

Evaporation Rate ... Not Found

Appearance and odor: Colorless-mgmy crystalline solid with a sharp, immitating floral odor. The odor threshold for
2-chloroacetetophenone is 0.1 mg/m”.

s

SE( IRE Al OSION DAT “UPPER:
Flash Point and Method Autoignition Temp, Flammability Limits in Air .
244°F (118°C) CC Not Found Not Found B B

EXTINGUISHING MEDIA: Carbon dioxide, dry chemical, foam, water fog. Water or foam may cause frothing. Use water
spray to cool tanks/containers exposed to fire.

This OSHA class IIIB combustible liquid is a slight fire hazard when exposed to heat, sparks, or open flame. When involved
in a fire, 2-chloroacetophenone emits toxic and corrosive vapors.

Fire fighters should use self-contaived breathing apparatus and fully protective clothing when fighting fires involving this
material.

2-Chloroacetophenone is stable in closed containers at room temperature under normal storage and handling conditions. [t does not
undergo hazardous polymerization.

This material is incompatible with strong oxidizers. It reacts slowly with water or steam, generating hydrogen chloride.

Thermal decomposition or burning produces toxic vapors and gases such as carbon monoxide and fumes of chlorine.

ht © 1986 Ocalum oo
W ial use of ,mer fahet's permission b prohibi



No. 603 586  2-CHLOROACETOPHENONE

2-Chloroacetophenone i by the NTP, IARC, or OSHA. . ) .

This material is a potent irritant and lacrimator (promotes tears). 1t is highly toxic by inhalation and ingestion. Symptoms

of overexposure include tingling in the nose, lacrimal.iou.lgummg of and/or pain in the eyes, blurred vision, thinorrhea,

burning in the chest, difficulty in breathing, and nausca. In extreme cases pulmonary congestion and edema may result, with

onsct of edema appearing several hours to dais after exposure. Humans exposed o levels of 200 to 340 mg/m could not

tolerate exposure for more than 30 seconds. 2-Chloroacetophenone is irritating to the skin and intensely imitating to the

eyes. Overexposure of eyes can cause severe conjunctivilis; comeal haziness; pain; and, in severe cases; gormancnt partial

opacity (leukoma). Contact with the skin may cause a burn, especially if the skin is moist or wet. It can also cause

dermatitis and skin sensitization. The TLV of 0.05 ppgjs set lo prevent lacrimation and irritation. The iritajion threshold

for 2chloroacetophenone es from0.15 to 0.4 mg/m» while the lacrimation threshold is 0.3 10 0.4 mg/m~. No chronic

effects are Eﬁg‘% 'E_ CONTACT: Promptly flush eyes, including under the eyelids, with running water for

at least 15 minutes. cal SKIN CONTACT: Promptly flush skin with running water for at least 1 minutes
help if irritation persists.* l%EgLAI JON: Remove victim to

while removing contaminated cloth£ and shoes. Get al help .
fresh air. Restore and/or sugpotthis reathing as required. Keep r warm and quiet. Observe victim for symptoms of
pulmonary edema. Get cal help.* : Give victim ] or 2 glasses of water or milk to drink as quickly as
possible. Contact a physician or potson contro] ceater. Do not induce vomiting unless directed to do so. Never give
anything by mouth to someone who is unconscious or is convulsing.*

GET MEDICAL ASSISTANCE = In plant, paramedic, community. Get medical help for further treatment, observation, and
support after first aid.

] } PILE; L ~ SAL PROCEDURE

SPILI/LEAK: Notify safety personnel of large 2-chloroacetophenone spills or leaks. Remove all sources of heat and
igoition, Provide maximum explosion-proof ventilation. Evacuate the spill area and limit access to necessary personnel
only. Remove any leaking containers 1o a safe place, if feasible. Those involved in cleanup need protection against contact
with the solid form and inhalation of dust and vapor (see sect. 8).

Scoop, shovel, or vacuum spilled material into closed containers. Use caution to avoid generating dust. Flush spill area with
water and collect flushings and waste water for disposal. Do not flush waste to a sewer, watershed, or waterway.

Place waste in a suitable container for disposal by a licensed coutractor, dispose of it in a landfill, or dissolve it in an
organic solvent and burn it in an approved incinerator equipped with an afierburner and a scrubber. Follow all Federal, statc,
and local regulations. .

ECTEIO! SPE ROS JON INEORMATION
Provide general and Jocal cxhaust ventilation to meet V requirements. Ventilation fans and othier electrical service must
nonsparking and have an explosion-proof design. Exhaust hoods should have a face velocity of atleast 100 Ifm (linear feet
per minute). For emergency or nonroutine exposures where the TLV may be exceeded, use an appropriate NIOSH-approved
respirator.

Impervious gloves, face shield, apron, boots, plastic coveralls, and other protective clothing and equipment should be available and
worn as necessary to prevent contact with skin or clothing. Wear safety goggles to prevent any possibility of

2-chloroacetophenone coming in contact with the eyes. Remove contzminated clothing immediately and do not wear it again
until it has been properly laundered.

Eyewash stations and safety showers should be readily available in use and handling areas.
Contact lenses pose a special hazard; soft lenses may absorb irritants and all lenses concentrate them.

——

Store 2-chloroacetophenone in closed containers in a cool, dry, well-ventilated area away from oxidizing ageats, heat, sparks,
and open flame. Storage area must be suitable for combustible solids. Protect containers from physical damage. Ground and
bond conveying equipment and storage containers when transferring the solid to preveat the possibility of a dust explosion.
Any bulk storage system should have an explosion-relief design. Do not smoke in use or handling areas. Use only with
adequate ventilation. Avoid inhalation of dust and vapor and contact with skin, eyes, and clothing. Practice good industrial
hygiene when handling this material. Avoid generating dust. Emptied containers retain product residues; handle them
accordingly!

Preplacement and periodic physical examinations should be provided to those who work with this material. Individuals with
histories of chronic respiratory, skin, or eye disease may be at increased risk from exposure.

DOT Classification: Irritating Material. DOT.No. UN1697
Data Source(s) Code: 2,4,5,7, 8,23, 34,47, 63, 69,75, 78, 79-82. CR

Judgements as to the suitability of information herein for purchaser’s purposes Approvals %‘0 Rt
;m l;:ccdsar):cly u:;hasa"s mponsoifbﬂity. T:radom although mﬁonablc czéc — —_
s been {aken in the preparation of such information, Geniwn Publishing Corp. :
extends no warrantics, makes no representations and assumes 6o TESpOnS) 'Iit;p:s Indust. Hyglendsafety W
{0 the accuracy or suitability of such infonmation for application to purchasess

intended purposes or for consequences of its use. i i
nseq 7 | Medical Review /_,Q_,%_)
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Material Safety Data Sheets Collection:

Genium Publishing Corporation
@ 1145 Catalyn Stroet Sheet No. 366
Schenectady, NY 12303-1836 USA Chiorobenzene
(518) 377-8854

‘Section:1;- Material Identification

Revision: B, 11/90

Chlorobenzene (C H,Cl) Description: Produced by chlonnatmg bcnunc inthe prcsencc of a catalyst. Used in dry R
cleaning; as a solvent in manufacturing paints, adhesives, polishes, waxes, diisocyanates, natural rubber, and pharmaceuti- |
cals; a chemical intermediate for phenol, o-, 2nd p-chloronitrobenzene, DDT, and aniline; and an intermediate in manufac- S
turing dyestuffs. K
Other Designations: CAS No. 0108-50-7, benzene chloride; chlorobenzol; MCB; monochlorobenzene; phenyl chloride.
Manufacturer: Contact your supplier or distributor. Consult the latest Chemicalweek Buyers’ Guide™ for a suppliers list.

W NI W e

Cautlons: Chlorobenzene is a skin and mucous membrane irritant, a fairly strong narcotic, and a central nervous system (CNS) depres-
sant. Chronic inhalation may cause lung, liver, and kidney damage. This material is a dangerous fire hazard when exposed to heat or

Chlorobenzepe, ca 100%

1989 OSHA PEL 1990-91 ACGIH TLV* 1983 NIOSH REL  1985-86 Toxlcity Datat

8-hr TWA: 75 ppm, 350 mg/m* TWA: 75 ppm, 345 mg/m* None established Rat, oral, LD 2910 mg/kg; toxic effects not yet reviewed
: Rat, inhalation, TC,,: 210 ppm administered for 6 hrto a

1987 IDLH Level . 6-to 15-day pregoant female produces specific develop-

2400 ppm ) mental abnormalities

* In its "Notice of Intended Changes {foc 1990~91)," the ACGlH Tists 2 proposed lower level TWA for chlorobenzene: 10 ppm, 46 mg/m’ 059
1Scc NI ucuvc. and lo:ucaly data.

Vlscoslty 0.790 ceatipoise ano"P (21' C)

Melting Point: -50.1 °F (-45.6 °C) Molecular Welght: 112 56
Vapor Pressure: 11.8 mm Hg at77 °F (25 °C) Specific Gravity (20 “C/4 °C): 1.1058 !
Vapor Denslty (Alr =1): 3.88 Water Solubility: Insoluble

Appearance and Odor: A clear, coloriess, volatile liquid with a faint, almond-like odor. Threshold odor concentration: 100% recognition,
021 ppo

-Séctif

Flash Point: 85 "F(29.5°C), CC Autolgnition Temperature: 1180 “F (638 °C) | LEL: 1.8% v/v UEL: 9.6% viv

Exﬂngulshlng Medla: Use carbon dioxide, dry chemical, halon, water spray, or standard foam lo extinguish fires involving chlorobenzene. Use
water in flooding quantities as fog since solid streams of walter may spread fire. Apply walcr spray from as far as possible to cool fire-¢xposed
containers.

Unusual Fire or Explosion Hazards: Chlorobenzene is dangerous whea exposed to heat or flame. Vapor may travel to an ignition source and
flash back.

Speclal Flre-fighting Procedures: Isolau: hazard arca and deny catry. Since fire may produce toxic fumes, wear a selfcontained breathing
apparatus (SCBA) with a full facepiece operated in the pressure-demand or positive-pressure mode. Do not extinguish fire unless flow can be
stopped. Be aware of runoff from fire control methods. Do not release to sewers or waterways.

Stabmty/Polymerimtlon' Ch]orobcnzcnc is stable at room lemperature in closed conmncrs under normal storage and handling oondmons Haz-
ardous polymerization cannot occur.

Chemilcal Incompatibilitles: Chlorobenzenc is incompatible with strong oxidizers; contact may cause fires and explosions. [t reacts violently
with dimethyl sulfoxide. Silver perchlorate forms a solvated, shock-sensitive salt with chlorobeazene (explosion), Chlorobenzene is potentially
explosive with powdered sodium or phosphorus trichloride + sodium.

Conditions to Avold: Avoid all heat and ignition sources and incompatiblc materials.

Hazardous Products of Decomposition: Thermal oxidative decomposition products of chiorobenzene can include soot, hydrogen chioride,
phosgene, and carbon monoxide.

Copyright © 1990 Geninm Publishing Corporation.
Any ia} wac of veproduction without the publisher's parmision s peohibited.




No. 366 Chlorobenzene 11/90

-Section:6: Health Haziard Data o, . e
Carcinogeniclty: The NTP, IARC, and OSHA do not list chiorobenzene as a carcinogen. .
Summary of Rlsks: Chlorobenzene is a fairly strong parcotic and cancausc ceatral nervous system (CNS) depression. Overexposure is imitating
to the cyes, nasal passages, and upper respiratory tract. It is moderately toxic by inhalation or ingestion and can be absorbed slowly through the
skin. Short exposures to liquid may cause skin irritation and defatting, while pmlon&od or repeated skin contact may result in dermatitis or skin .-
burns. Following absorption of toxic dases, liver and kiduey degencration arc also observed. Chlorobenzene may also cause hemolysis.

Medlcal Condltions Aggravated by Long-Term Exposure: Individuals with ski, liver, kidney, or chronic respiratory disease may be at
increased risk from exposure. .

Target OEgans: Resprratory system, eyes, skin, central nervous system, and liver.

Primary Entry Routes: Inhalation, ingestion, ¢yc and skin contact. ) L . .
Acute I-.yrrect.s: Symptoms to be expecied from acute exposure are headache, &:md v.:gpcrmsplra!ory tract irritation, dizziness, drowsiness,
cyanosis, spastic contractions of extremitics, and loss of coosciousness, depending on the exposure's concentration and duration. Symptoms of

ingestion include pallor, cyanosis, and coma, followed by complete recovery. . o

Chronlc El’rects:g’mqucnuy repeated contact with cillorobenzene may result in skin burns, eyc and upper msdngatory tract imritation, headaches,

dizziness, somnolence, and dyspeptic disorders (indigestion). Chronic inhalation may result in lung, liver, and Xidncy damage.

FIRST AID

Eyes: Geatly lift the cyelids and flush immediately apd continuously with flooding amounts of water until transported to an emergency medical

facility. Consult 2 physician immediately. ) . - . .

Skin: Quickly remove contaminated clothing. Rinse with flooding amounts of water for at least 15 min. For reddened or blistered skin, consulta
hysician. Vv)ash affected area with soap and water.
nhalation: Remove cxposed person to fresh air and support bmuini: needed. . .

Ingestion: Never give anything by mouth to an unconscious or convulsing person. If ingested, have that conscious person drink 1 to 2 glasses of

water. Consult a physician i iately. If vomiting occurs, administer more water.

After first ald, get amaroprlate [n-plant, paramedic, or community medical sup

Note to Physiclans: i i i

port. . -
a conscious paticnt, attempt to induce vomiting with Syrup of Ipecac. Consider activated charcoal cathartic. Administer
charcoal slurry with saline, waler, or sorbitol. In an unconscious paticat, do gastric lavage with suction.
= s

P : e:sﬁn and practice a obcmmc spill contro counler measwre p {. ) Noufysafcty personnel, evacuate all un:;cce;-
sary personnel, ehminate all heat and igaition sources, and provide maximum cxplos:on-groof ventilation. Cleanup personnel should protect
against vapor inhalation and contact with liquid. Take up spilled material with 2 noncombustible absorbent material and place into containers for
disposal. For large spills, dike far ahead of spill to contain. Do not release runoff to sewers or walerways since chlorobenzene is harmful to ﬁ,%t_xaﬁc
life in very low concentrations. Aquatic toxicity: A 20-ppm conceatration of chlorobenzene administered to bluegill in fresh water during 2 96-hr
tlc;{ clricg)i is the median tolerance limit (TL.m) at which 50% of the aquatic organisms survive. Follow applicable OSHA regulatioas (29 CFR
I}%i;x&ls)al:ibomlact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and Jocal regulations.
esignations

gié}%éaa}?mdc“ Hazsaxgsous WS?O(WCFRCI;RCQ%?)L%S)' lmdomus Wast&ﬁoo). lllgg‘llb (45.4 Xg) [* per Clean Water Act, Sec. 311(b)X4)

ous Substance , Reportable tity : Y can Water Act, Sec. A

Sec. 307(a), and i;z RCRA, Sec. 3001] per
SARA Extremely Hazardous Substance gg CFR 355): Not listed
Listed as a SARA Toxic Chemical (40 CFR 372.65)
OSHA Designations
Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1-A)
TR S R

RO

Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA cye- 2nd face-protection regulations (2 CFR 1910.133),
Respirator: Seek Elrofcssional advice prior 1o respirator selection and use. Follow OSHA respirator rcéulaﬁons (29 CFR 1910.134) and, if ncces-

sary, wear a NIOSH-approved respirator. Use an organic vapor-acid gas m;urator where appropriate. For emergency or nonroutine operations
(%cua’nmhge spills, reactor vessels, or storage tanks), wear an SCBA. Warning! Air-purifying respirators do not proiect workers in oxygen-deficient
atmospheres.

Other: Wear impervious gloves, boots, aprous, and gauntlets (polyvinyl alcohol is recommended) to prevent prolonged or repeated skin contact.
Ventilation: Provide general and local explosion-proof ventilation systems to maintain zirborne concentrations below the OSHA PEL and
ACGH-&;]‘»LV {Sec. 2). Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by controlling it at its
source.

Safety Stations; Make available in the work arca emergency cyewash stations, safety/quick-drench showers, and washing facilities. . .
Contaminated Equlpment: Never wear contact lenses in the work arca: soft lenses may absorb, and all lenses concentrate, irritants. Remove this
material from your shoes and equipment. Launder contaminated clothing before wearing. :

Comments: Never cat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before cating, drinking,
smoking, using the toilet, or applying cosmetics.

B

Storage Requirements: Store in tightly closed containers in a well-ventilated, fire-resistant arca away from heat and ignition sources and

oxidizing apents. Qutside or detached storage is preferred. Storage and handling must be suitable for an OSHA Class IC flammable liquid. To

prevent stalic sparks, clectrically ground and bond 21l containers and equipment used in shipping, receiving, or transferring operations in produc-

Lion and storage areas. Protect containers from physical damage.

Englneering Controls: Avoid vapor inhalation and coatact with liquid. Use only with adequate ventilation and appropriale personal protective
ear. Institute a respiratory protection program that includes regular training, meaintenance, inspection, and evaluation. Practice good personal

oy iene and housekeeping procedures.

5 1§ c:;'é’recmtlons: vide a preplacement questionnaire that emphasizes detecting a history of skin, liver, kidoey, or chronic respiratory

Transportation Data (49 CFR 172.10}, .102)

DOT Shipping Name: Chlorobenzenc IMO Shipping Name: Chlorobenzene
DOT Hazard Class: Flammable liquid IMO Hazard Class: 3.3

ID No.: UN1124 ID No.: UN1134

DOT Label: Flammable liquid IMO Label: Flammable liquid

DOT Packaping Exceptions: 173.118 IMDG Packaging Group:-Il

DOT Packaging Requirements: 173.119

MSDS Collection Relerences: 38,73, 84, 85, 89, 100, 101, 103, 124, 126, 131, 132, 133, 136, 138, 139, 140, 143, 146, 148
Prepared by: MJ Allison, BS; Industrial Hyglene Review: DJ Wilsoo, CIH; Medical Revlew: AC Datdinglon, MD; Edited by: JR Stuan, MS 16
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Material Safety Data Sheets Collection:

Genium Publishing Corporation
@ One Genium Plaza Sheet No. 315
Schenectady, NY 12304-4690 USA Chioroform
(518) 377-8854

Issued: 11777 Revision: D, 9/92
ifi

Chloroform (CHCL,) Description: Derived by chlorination of methane, hydrochlorination of methanol, or reaction of R 1 NFPA
chlorinated lime with acetone, acetaldehyde, or ethanol. Purified by extraction with concentrated salfuric acid and rectifica- 1 3

tion. Used in the manufacture of fluorocarbons (mainly FC-22) for refrigerants, in plastics, photographic processing, fire S 2% 0
extinguishers, insecticides, and dry cleaning; as a solvent for fats, oils, waxes, rubbers, alkaloids, Gutta-Percha, and resins. K 2 o 0
Used as an anesthetic since 1847 but abandoned within the last few decades because of cardiac srrest during surgery and " Skin 0
delayed death due to liver injury. thsorpion HMIS
Other Designatlons: CAS No. 67-66-3, Freon-20, methanc trichloride, methenyl chloride, R-20 (refrigerant), H 3t
trichloroform, trichloromethane, TCM. Improperly called *formyl chloride.” F 0
Manufacturer: Contact your supplier or distributor. Consult latest Chemical Week Buyers’ Guide™ for & suppliers list, R 0
Cautlons: Chloroform is considered one of the most dangerous and volatile chlorinated hydrocarbons. It is a ceatral nervous PREL e
system (CNS) and cardiac depressant, an eye, skin, and respiratory tract irritant, and causes liver and kidney damage from acute effects

and chronic exposure. $Sec. 8

Chloroform, ca 99%. Usually contains 0.75% ethanol es a stabilizer. Impurities include bromodichloromethane, vinylidene, and diethyl carbonate.

1991 OSHA PEL 1992-93 ACGIH TLY 1985-86 Toxlcity Data*

8-hr TWA: 2 ppm (9.78 mg/m?) TWA: 10 ppm (49 mg/m®) Human, inhalation, TC, : 10 mg/m>/1 year caused anorexia, nausea, and
vomiting.

1990 IDLH Level 1990 DFG (Germany) MAK . . .

1000 ppm TWA: 10 ppm (50 mgfm) R;e;f::ﬁam” 13832 mg/kg given continuously for 2 years caused

1990 NIOSH REL Category II: Substances with Rat, oral, LDy 908 mg/kg caused weight loss or decreased weight gain.

ic effects. Half-life = 2 hr . . A
60 min STEL: 2 ppm (9.78 mp/m?) o) Soqme - £ Rat, inhalation, TCy,;: 30 ppmy/7 hr administered from the 6 to 15 day of
pm O BT pesk Exposure Limit: 20 ppm, 30 pregnancy caused fetotoxicity or developmental abnormalities of the

min average value, 4/shift musculoskeletal system.
Rabbit, eye: 20 mg/24 hr caused moderate irritation.
* Sec NIOSH, RTECS (FS9100000), for additional irritation, mutation, reproductive, tumorigenic, and toxicity data.

Boiling Point: 143 *F (62 *C) Density: 1.49845 at 59 “F (15 °C)

Freezing Point: -82 °F (-63.5 *C) Water Solubility: Nearly insoluble; 0.5% at 77 °F (25 °C)

Molecular Weight: 119.39 Other Solubllities: Soluble in ethanol, ethyl ether, benzene, acetone, carbon disulfide,
Viscosity: 5.63 mP at 68 °F (20 *'C) and carbon tetrachloride.

Relative Evaporation Rate (BuAc=1): 11.6 Odor Threshold: 85 to 307 ppm (range from combined sources)

Surface Tenslon: 27.1 dyne/cm at 68 °F (20 °C) Vapor Pressure: 160 mm Hg at 68 °F (20 °C); 200 mm Hg at 77 'F (25 °C)

Refraction Index: 1.4422 at 77 °F (25 *C) Saturated Vapor Denslty (Alr = 0.075 Ib/f6 or 1.2 kg/m?): 0.136 Ib/f or 2.183 kg/m?

Appearance and Odor: Colorless, volatile liquid with a heavy, ethereal odor.

UEL: None reported
I

Extinguishing Media: Nonflammable from standard tests in air but will burn on prolonged exposure to flame or high temperature. To fight fire, use
extinguishing agents suitable for surrounding fire, Do not scatter material with a high-pressure water stream. Unusual Fire or Explosion Hazards:
Container may explode in heat of fire. Special Fire-fighting Procedures: Because fire may produce toxic thermal decomposition products, wear a
self-contained breathing apparatus (SCBA) with a full facepiece operated in pressure-demand or positive-pressure mode. Structural firefighters’
protective clothing is not effective. Stay away from ends of tanks. Do not release runoff from fire control methods to sewers or waterways.

Stability/Polymerization: Chloroform is stable at room temperature in closed containers under normal storage and handling conditions. Hazardous
polymerization cannot occur. It's pH decreases on prolonged exposure to air and light due to hydrochloric acid (HCI) formation. The recommended
shelf-life is 2 months for full containers and 2 weeks for partially full containers. Chemical Incompatibilities: Incompatible with acetone, alkalis,
aluminum, disilane, lithium, magnesium, dinitrogen dioxide, nitrogen tetroxide, perchloric acid, phosphorus pentoxide, potassium, potassivm
hydroxide, methyl aloohol, potassium tert-butoxide, sodium, sodium hydroxide, sodium methylate, sodiom-potassium alloy, triisopropylphosphine,
calcium hydroxide, and fluorine and any strong oxidizers. Conditlons to Avold: Exposure to light, prolonged heat, and incompatibles. Hazardous
Products of Decomposition: Thermal oxidative decomposition of CHCl, can produce carbon dioxide and toxic chlorine, HCI, and phosgene gas.
CHCl; decomposes at 437 °F to formic acid, carbon monoxide, and HC1 on prolonged heating with water.

Carclnogenicity: Chloroform is considered a carcinogen by the IARC (Class-2B, possibly carcinogenic in humans with limited human and
sufficient animal evidence) (!9 NTP (Class 2. reasonably anticipated to be a carcinogen, limited human and sufficient animal evidence) (¢ and
NIOSH (Class X, carcinogen defined with no further categorization),*? DFG (MAK-B, justifiably suspected of having carcinogenic potential) (€
and ACGIH (Class A2, suspected human carcinogen based on limited epidemiologic evidence or demonstration)(!®, Carcinogenicity tends to be
organ specific primarily 1o the liver and kidneys. Summary of Risks: Chloroform is 4 CNS depressant. eye, skin, and respiratory tract irritant, and
causes damage to the liver and kidneys. Symptoms rangc from dizziness to cardiac arrythmias resulting in death. Chloroforms' toxicity is due o its
easy lipid solubility. Avoid exposure during pregnancy because CHClj diffuses readily across the placenta. Alcoholics seem to be affected sooner
and more severely than others from chloroform exposure (aloohol may already have damaged the liver). Ethanol, polybrominated biphenols,

steroids, and ketones potentiate chloroform’s toxicity. ontinue on next page

Copyright © 1992 Genium Publishing Corporation. Aay ial wac or reprodaction withaut the publisbor's normise i e ~khie- 4




No.315  Chioroform 9/92
Section'6. Health Hazard:Data’'

Target Organs: Liver, kidney, heart, cyes, skin. Primary Entry Routes: Inhalation, ingestion, skin contac/absorption. Medlcal Conditlons
Aggravaled by Long-Term Exposure: Alcoholism, liver, kidney, or nervous system disorders. Acute Effects: Vapor inhalation causes varying
degrees of CNS depression depending on concentration and exposure length. Symptoms include headache, nausea, dizziness, drunkenness, progressive
weakness, vomiting, thirst, delirium, and disorientation. Exposure to 14,000 to 16,000 ppm has caused rapid unconsciousness. Severe acute exposures
can damage the liver and kidney (damage is usually not observed for 24 o 48 hr post exposure), respiratory failure, severe cardiac arrythmias (reason
for discontinuation of use as an anesthetic), and death, Apparent recovery from heavy exposures may result in delayed death due to liver or kidney
failure. Death usually occurs 4 to § days post exposure and autopsy shows massive liver necrosis. Vapors cause eye irritation and spasmodic winking.
Direct eye contact with the liquid causes immediate buming pain and possible comeal epithelium damage. Skin contact with the liquid produces
burning pain, erythema, and vesiculation due 1o defatting of the skin. Ingestion can cause gastrointestinal irritation, irregular heartbeat, nausea and ~
vomiting, diarrhea (possibly blood-stained), drowsiness, unconsciousness, and state of shock. Chronie Effects: Prolonged inhalation of chloroform
vapors causes fatigue, digestive disturbances, frequent and buming urination, mental dullness, and CNS and peripheral neuropathies. Liver (fatty
degeneration and enlargement with hepatitis seen in dogs) and kidney damage may also occur.

FIRST AID Eyes: Do not allow victim to rub or keep eyes tightly shut. Gently lift eyelids and flush immediately and continuously with flooding
amounts of water until transported to an emergency medical facility. Consult a physician immediately. Skin: Quickly remove contaminated clothing.
Rinse with flooding amounts of water for at least 15 min. Wash exposed area with soap and watez. Inhalation: Remove exposed person to fresh air
and support breathing as needed, Ingestion: Never give anything by mouth to an unconscious or convulsing person. Contact a poison control center
and unless otherwise advised, have that conscious and alert person drink 1 to 2 glasses of water, to dilute, Do not induce vomiting because victim may
become obtunded. Gastric lavage may be indicated if patient is comatose or at risk of convulsing. Note to Physiclans: Because effects may be delayed
{especially kidney and liver problems), keep victim under observation for 24 to 48 hr. Administration of fluids may help to prevent kidney failure.
Obtain blood glucose, urinalysis, liver function tests, chest x-ray, and monitor cardiac function and fluid/electrolyte status. Monitor liver and kidney
function for 4 to 5 days after exposure. Disulfiram, its metabolites, and a high carbohydrate diet appear 1o protect somewhat against chloroform
toxicity. Do not give adrenalin! Tests may show increased bilirubin, ketosis, lowered blood prothrombin, and fibrogen.

Spil/Leak: Notify safety personnel, isolate and ventilate area, deny cntry, and stay upwind. If possible without risk, move container from spill area,
Cleanup personnel should wear fully encapsulating vapor-protective clothing. For small spills, take up with earth, sand, vermiculite, or other
absorbent, noncombustible material and place in suitable containers for disposal. For large spills, dike far ahead of spill and contain for later disposal
or reclamation. Spills in water may need to be rapped at the bottom with sand bag barriers and treated with activated carbon and removed by suction
hoses, mechanical lifts, and dredges. Follow applicable OSHA regulations (29 CFR 1910.120). Ecotoxicity Values: Rainbow Trout (Salmo
gairdneri), LCsy = 2030 ptg/L; bluegill (Lepomis macrochirus), LCsg = 100,000 pg/L/96 hr; largemouth bass (Micropterus salmoides) LCsy = 51
ppm/36 hr. Environmental Degradation: If released o land, most chloroform evaporates rapidly (due to high vapor pressure) while some may
leach 1o groundwater where it remains for a long time on the bottom. If released to water, chloroform evaporates rapidly with estimated half-ifes of
36 hr (river), 40 hr (pond), 9 to 10 days (lake). In air, chloroform photodegrades with a half-life of 80 days. It can be transported long distances and
some may return to earth via rain. Dsposal: Reclamation is possible through distillation or steam stripping. Chloroform is a candidate for liquid
injection, rotary kiln, or fluidized bed incineration with an acid scrubber. Contact your supplier or a licensed contractor for detailed recommenda-
tions. Follow applicable Federal, state, and local regulations.

EPA Deslgnations OSHA Deslgnations

Listed as a RCRA Hazardous Waste (40 CFR 261.33): No. U044 Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1-A)
-isted as a SARA Extremely Hazardous Substance (40 CFR 355), TPQ: 10,000 1b

-isted as a SARA Toxic Chemical (40 CFR 372.65)

-isted as a CERCLA Hazardous Substance* (40 CFR 302.4): Final Reportable Quantity (RQ), 10 1b (4.54 kg) [* per RCRA, Sec. 3001; CWA,

Sec. 311(b)(4), & CWA Sec. 307(a))

by

) S ot D3

soggles: Wear chemical safety goggles for concentrations of 5 ppm to 2% and a full facepiece for levels above 2%, per OSHA eye- and face-
rotection regulations (29 CFR 1910.133). Because contact lens use in industry is controversial, establish your own policy. Respirator: Seek
rofessional advice prior to respirator selection and use. Follow OSHA respirator regulations (29 CFR 1910.134) and, if necessary, wear a MSHA/
{IOSH-approved respirator. For any detectable concentration use a supplied-ir respirator or SCBA with a full facepiece and operated in pressure-
emand or other positive pressure mode. For emergency or nonroutine operations (oleaning spills, reactor vessels, or storage tanks), wear an SCBA.
/arning! Air-purifying respirators do not protect workers in oxygen-deficient atmospheres. If respirators are used, OSHA requires a written
sspiratory protection program that includes at Jeast: medical certification, training, fit-testing, periodic environmental monitoring, maintenance,
ispection, cleaning, and convenient, sanitary storage areas, Other: Wear chemically protective gloves, boots, aprons, and gauntlets made of
olyvinyl alcohol or Viton (breakthrough times > 1 hr) to prevent skin contact. Ventilation: Provide general and local exhaust ventilation systems to
iaintain airborne concentrations below the OSHA PEL (Sec. 2). Local exhaust ventilation is preferred because it prevents contaminant dispersion
o the work area by controlling it at its source.(1% Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-
‘ench showers, and washing facilities. Contaminated Equipment: Separate contaminated work clothes from street clothes and launder before

usc. Remove this material from your shoes and clean personal protective cquipment. Comments: Never eat, drink, or smoke in work areas.

‘actice good personal hygiene after using this material, especially before cating, drinking, smoking, using the toilet, ot applying cosmetics.

S

orage Requirements: Prevent physical damage to containers. Store in lead-lined or mild steel containers of all-welded construction in 2 cool (<30
b3 dry, well-ventilated area away from direct light and incompatibles. Englneering Controls: To reduce potential health hazards, use sufficient
lution or local exhaust ventilation to control airbome contaminants and to maintain concentrations at the lowest practical level. Isolate operations
volving chloroform. Administrative Controls: It is suggested that chloroform use for extractions in labs should be avoided and replaced because
its toxicity and carcinogenic potential. Consider preplacement and periodic medical exams of exposed workers.

Transportation Data (49 CFR 172.101)

JT Shipplng Name: Chloroform Packaging Authorlzations ~ Quantity Limitations
)T Hazard Class: 6.1 a) Exceptlons: None a) Passenger Alrcraft or Rallear: SL
No.: UN1888 b) Nonbulk Packaging: 173.202 b) Cargo Alrcraft Only: 60L
;’.{. f’:;kzn% Group: I <) Bulk Packaging: 173.243 Vessel Stowage Requirements
el: Poison
eclal Provislons (172.102): N36, T14 a) Vessel Stowage: A

b) Other: 40

‘DS Collection References: 26,73, 100, 101, 103, 124, 126, 127, 132, 133, 136, 139, 140, 148, 153, 159, 163, 164, 167, 168, 169, 171, 174, 175, 176, 180.
‘pared by: M Gannon, BA; Industrial Hyglene Review: PA Roy, MPH, CIH; Medical Review: W Silverman, MD
yright © 1992 by Gomium Publishine Comomeiom &= s .




Material Safety Data Sheets Collection:
Genium Publishing Corporation

1145 Catalyn Street Sheet No. 702
Schenectady, NY 12303-1836 USA Chlorepicrin
(518) 377-8854

Issued: 4/90

Tdentific

Deitradonatidnie SN
M from nitromethanc and alkaline hypochlorite. Previously used as a war gas.
Used as a soil insecticide, & fumigant, and a fongicide; in disinfecting cereals and grains; to kill weed and grass sceds in

C

ronitromethane.
Manufacturer: Contact your supplier or distributor. Consult the latest Chemicahveek Buyers’ Guide™ for a suppliers list.

R 1 NFPA
I ¢4 o
soil; and in manufacturing methy) viokt. S 3 o 9
Other Designations: CAS No. 0076-06-2; CCL,NO,; acquinite; nitrochloroform; nitrotrichloromethane; picfume; trichlo- K 0 0
HMIS
H 4
F 0
R 3
PPG*
*Sec. 8

Chloropicrin, ca 100%

OSHA PEL ACGIH TLYVs, 1989-90 NIOSH REL, 1987 Toxicity Data*
8-hr TWA: 0.1 ppm, 0.7 mg/m*  TLV-TWA: 0.1 ppm, 0.67 mg/m*  None established Rat, oral, LD 250 mg/kg
TLV-STEL: 03 ppm, 2.0 mg/m* Rabbit, inhalation, TC, : 800 mg/m? for 20 min

Human, inhalation, TC, ; 2 mg/m®

* See NIOSH, RTECS (PB6300000), for additional mutative, tumorigenic, and toxicity data.

Bolling Point: 234 "F/112 °C Molecular Welght: 164.39 g/mol -
Melting Polnt: -92.6 "F/-69.2 °C Speclfic Gravity (1,0 = 1 at 39 "F/4 °C): 1.6558 at 68 “F/20 °C
Yapor Pressure: 5.7 mm Hg at32 ‘F/0°C Water Solubility: Insoluble

Vapor Deasity (Afr = 1): 5.7
Appearance and Odor: A colorless, slightly oily liquid with a very intense, penetrating odor. The threshold odor concentration is 1.1 ppm.

Flash Polnt: None reported f Autolgnition Temperature: None reported l LEL: None reported UEL: None reported

Extinguishing Medla: Since chloropicrin is a noncombustible liquid, use extinguishing media appropriate to the surrounding fire.

Unusual Fire or Explosion Hazards: Chloropicrin detonates if heated under confinemeat. .

Special Fire-fighting Procedures: Since this material is extremely toxic, enter contaminated areas only with a self-conptained breathing apparatus
(SCBA) and shipper- or producer-recommended chemical protective clothing. Fight fires with hoscholders or unmanned mouitors from an explo-
sion-resistant location. Keep fire-exposed containers cool. Be aware of runoff from fire control methods. Do not release to sewess or waterways.

Stability/Polymerization: Chloropicrin is relatively stable at room temperature in closed containers under normal storage and handling condi-
tions, Hazardous polymerization cannot occur. There are reports of photochemical transformation of chloropicrin into toxic phosgene (carboxy
chloride, COCL). .

Chemilcal Incompatibilities: This material is incompatible with strong oxidizers. A violent reaction occurs with alcoholic sodium hydroxide,
propargyl bromide, sodium methoxide, and aniline + heat,

Conditions to Avold: Above a critical volume chlorapicrin can be shocked into detonation. Mixtures with 3-bromopropyne are also shock- and
heat-seusitive explosives. ;

Hazardous Products of Decomposition: Thermal oxidative decomposition of chloropicrin can produce very toxic fumes of chlorine (Cl-) and
nitrogen oxides (NO,). This material forms a powerful tear gas when heated.

Copyrigit © 1990 Genfum Publishing
Any commercial sse of reproduction without the publisher’s permi is probifbited -




No.702 Chloropicrin  4/90

Section 6. Health Hazard Data -

Carcinogenicity: Neither the NTP, IARC, nor OSHA lists chloropicrin as a carcinogen. ) )
Summary of Risks: Chloropicrin is a severe eye, mucous membrane, lung, and skin irritant. Its IDLH (immediately dangerous to fife and health)
level is 4 ppm; 119 ppm for 30 min is Jethal for humans. Concentrations of 15 ppm are tolerable no longer than 1 min, 4 ppm are temporarily
disabling due to their iritant effect, and 0.3 to 0.37 ppmn causes painful irritation in 3 to 30 sec. Congestion, edema, hemorrhage, and infiltration of
the lung tissue, particularly the medium and small bronchi, are the major pathological manifestations in the gar_ly stages. A 1-ppm concentration is
a good warning of exposure since it causes a smarting pain in the eyes. When used as a war gas, chloropicrin’s intense gastrointestinal effects
earned it the name "vomiting gas.” Another toxic effect is its interference with oxygen transport by reaction with SH-groups in hemoglobin.
Medical Conditions Aggravated by Long-Term Exposure: None reported.

Target Organs: Respiratory system, skin, eyes.

Primary Entry Routes: Inhalation. . " o

Acute Effects: Vapor inhalation causes severe irritation of the eyes and nose, lacrimation, bronchitis and pulmonary edema, skin imritation, and
nausea, vomiting, colic, diarthea, and gastrointestinal irritation. . L.

Chronic Effects: Necroses of the kidneys, liver, and skeletal muscles are noted in rats in the chronic stage of chloropicrin exposure.

FIRST AID .

Eyes: Flush immediately, including under the eyelids, gently but thoroughly with flooding amounts of ruoning water for at least 15 min.

Skin: Quickly remove contaminated clothing. After rinsing affected skin with flooding amounts of water, wash it with soap and water.
Inhalation: Remove exposed person to fresh air and support breathing as needed. . .

Ingestion: Never give anything by mouth to an unconscious or convulsing person. If ingested, have a conscious person drink 4 to 8 oz of water or
milk to dilute.

After first aid, get appropriate n-plant, paramedic, or community medical support. . L.

Physlclan's Note: Keep victim under close observation for 72 hr since the effects may be delayed. Surveillance after significant acute exposure
should include monitoring of respiratory rate, serial chest X-rays, and arterial gas levels. Maintain supportive care. Consider using steroids for
significant pulmonary inflammation.

practice a chloropicrin spill control and countermeasure plan (SCCP). Notify safety personnel, evacuate all unnecessary
personnel, and provide adequate ventilation. Cleanup personnel must wear SCBA and chemical protective clothing to avoid vapor inhalation and
contact with all body surfaces. Cover spilled material with soda ash, mix, and spray with water. Place this material in a container, let it stand in a
well-ventilated area for two hours, and neutralize with 6M-HCL. Follow applicable OSHA regulations (29 CFR 1910.120).

Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and Jocal regulations.
EPA Designations OSHA Designations

RCRA Hazardous Waste (40 CFR 261.33): Not listed Listed as an Air Contaminaat (29 CFR 1910.1000, Table Z-1)
CERCLA Hazardous Substance (40 CFR 302.4): Not listed

SARA Extremely Hazardous Substance (40 CFR 355): Not listed

SARA Toxic Chemical (40 CFR 372.65): Not lis!

B

Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133).
Respirator: Follow OSHA respirator regulations (29 CFR 1910.134). For concentrations up to the 4-ppm IDLH level, use a gas mask with an
organic vapor canister. For concentrations exceeding the IDLH, wear an SCBA.

Warning: Air-purifying respirators do not protect workers in oxygen-deficient atmospheres.

Other: Wear impervious, neoprene gloves, boots, aprons, and gauatlets to prevent skin contact.

Ventilation: Provide general and local explosion-proof veatilation systems to maintain 2irborne concentrations below the OSHA PEL and
ACGIH TLV (Sec. 2). Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by controlling it at its
source.to%

Safety Stations: Make available in the work area emergency eycwash stations, safety/quick-drench showers, and washing facilities.
Contaminated Equipment: Never wear contact lenses in the work area: soft lenses may absorb, and all lenses concentrate, irritants. Remove this
material from your shoes and equipment. Launder contaminated clothing before wearing.

Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before eating, drinking,
smoking, using the toilet, or applying cosmetics.

Storage Requirements: Store in tightly closed containers in 2 cool, dry, well-ventilated area away from all incompatible materials (Sec. 5).
Outside or detached storage is preferred. Protect containers from physical damage or shock. Do not use magnesium, aluminum, or their alloys
for handling equipment or containers. One-pound glass bottles in hermetically sealed metal cans are recommended.
Engineering Controls: Since chloropicrin is an extremely toxic material, take precautionary measures before handling. Short exposures may
cause fatal lung diseases. Institute a respiratory protection program which includes training, maintenance, inspection, and evaluation. Use
chloropicrin only with appropriate personal protective gear. Provide preplacement and annual medical examinations which emphasize the
respiratory system and skin. .

Transportation Data (49 CFR 172.101, .102)

DOT Shipping Name: Chloropicrin, liquid IMO Shipping Name: Chloropicrin
DOT Hazard Class: Poison B IMO Hazard Class: 6.1

ID No.: UN1580 IMO Label: Poison

DOT Label: Poison IMDG Packaging Group: |

DOT Packaging Requirements: 173.357 ID No.: UN1580

DOT Packaging Exceptions: None

MSDS Collection References: 38, 73, 84, 85, 87, 88, 89, 90, 100, 103, 109, 123, 124, 126, 132, 134, 136, 138

Prepared by: MJ Allison, BS; Industrial Hygiene Review: DI Wilson, CIH; Medical Review: W Silverman, MD W
Copyright © 1990 by Geaium Publishing Corporation. Agy ial usc o rep ion without the publishcr's permnission is prokibiced. Judg 13 10 the suitability of information berein for te perchuser's purposes
ue ily the purchaser's responsibility. Although ble care has been taken in the preparstion of fuch information, Geniua Publishing Corporation extends 00 warnintics, Mkes o0 repe exestations, and 4 ssumes

a0 tespoasibility es to the accuracy of suitability of such information for application 1o the purchaser’s intended parpose o foc comsegnees of i wse.



Material Safety Data Sheets Collection:
Genium Publishing Corporation

1145 Catalyn Street Sheet No. 470
Schenectady, NY 12303-1836 USA Diesel Fuel Oil No. 2-D
(518) 377-8854
Issued: 10/81 Revision: A, 11/90

0. 2-D Description: Di iso m the middle distillate in petroleum separation; a distillate R |
oil of low sulfurcontent. It is composed chicfly of unbranched paraffins. Diesel fuel is available in various grades, oncof 1 -
which is synonymous with fuel oil No. 2-D. This dicse] fuel oil requires a minimum Cetane No. (efficicacy rating for S 2
diesel fuel comparable to octane number ratings for gasoline) of 40 (ASTM D613). Used as a fuel for trucks, ships, and K 2
other automotive engines; as masquito control (coating on breeding waters); and for drilling muds,

Other Designations: CAS No. 68334-30-5, diesel fuel.

Manufacturer: Contact your supplier or distributor. Consult the latest Chemicalweek Buyers’ Guid™ for a suppliers list.

R 0
Cautlons: Diesel fuel oil No. 2-D is a skin imitant and central nervous depressant with high mist concentrations. It is an covironmental PpG+

hazard and moderate fire risk. *Sec. 8

Diesel fuel il No, 2-D*
1989 OSHAPEL  1990-91 ACGIHTLV 1988 NIOSH REL  1985-86 Toxiclty Datat

None established Mineral Oil Mist None established Rat, oral, LD,: 9 g/kg produces gastrointestinal (hypermotility, diarthea)
TWA: 5 mg/m*t effects
STEL: 10 mg/m?®

* Diesel fuel No. 2-D tends to be low in aromatics and high in paraffinics. This fuel oil is complex mixture of: 1) >95% paraffinic, olefinic, naphthenic, and
aromatic hydrocarbons, 2) sulfur (<0.5%), and 3) beazene (<100 ppm). (A low beazene level reduces carcinogenic risk. Fuel oils caa be exempted under the
benzene standard (29 CFR 1910.1028)]. Although Jow in the fuel itself, beazene concentrations are likely to be mmch higher in processing areas.

1 As sampled by nonvapor-collecting method.

¥ Monitor NIOSH, RTECS (HZ1800000), for future toxicity data.

Boiling Point Range: 340 to 675 'F (171 to 358 °C) Specific Gravity: <0.86
Viscosity: 1.9 to 4.1 centistoke at 104 °F (40 °C) Water Solubility: Insoluble

Appearance and Odor: Brown, slightly viscous liquid.

Flash Polnt: 125 °F (52 °C) min. Autoignition Temperature: >500 "F (932 °C) | LEL: 0.6% viv JUEL: 7.5% v
Extinguishing Media: Use dry chemical, carbon dioxide, or foam to fight fire. Use a water spray to cool fire exposed containers. Do not use a
forced water spray directly on burning oil since this will scatter the fire. Use a smothering technique for extinguishing fire. ’
Unusual Fire or Explosion Hazards: Diesel fuel oil No. 2-D is a OSHA Class Il combustible liquid. Its volatility is similar to that of gas oil.
Vapars may travel to a source of ignition and flash back.

Special Fire-fighting Procedures: Isolate hazard area and deny entry. Since fire may produce toxic fumes, wear a self-contained breathing
apparatus (SCBA) with a full facepiece operated in the pressure-demand or positive-pressure mode and full protective clothing. If feasible,

remove containers from fire. Be aware of runoff from fire control methods. Do not release to sewers or waterways due to pollution and fire or
explosion hazard.

bility/Polymerization: Diesel fuel oil No. 2-D is stable at room temperature in closed containers under normal storage and handling condi-
tions. Hazardous polymerization canaot oceur.

Chemical Incompatibilities: It is incompatible with strong oxidizing agents; heating greatly increases the fire hazard.

Conditions to Avoid: Avoid heat and ignition sources.

Hazardous Products of Decomposition: Thermal oxidative decomposition of diesel fuel oil No. 2-D can produce various hydrocarbons and
hydrocarbon derivatives, and other partial oxidation products such as carbon dioxide, carbon mowoxide, and sulfur dioxide.

Cw‘uolm&mmhum‘wm
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No.470 Diesel Fuel Oil No.2-D  11/90

Section’6.” Health Hazard Data

Carcinogenicity: Although the IARC has not assigned an overall evaluation to diesel fuels as a group, it has evaluated occupational exposures in
petroleum refining as an ARC probable human carcinogen (Group 2A). It has evaluated distillate (light) diesel oils as not classifiable as human
carcinogens (Group 3).

Summary of Risks: Although diesel fuel’s toxicologic effects should rescmble kerosine's, they are somewhat more pronounced due to additives
such as sulfurized esters. Excessive inhalation of acrosol or mist can cause respiratory tract imtation, headache, dizziness, nausea, vomiting, and
loss of coordination, depending on concentration and exposure time. When removed from exposuse area, affected persons usually recover
completely. If vomiling occurs after ingestion and if oil is aspirated into the lungs, hcmorrh;g;;g and pulmonary edema, progressing to renal in-
volvement and chemical pneumonitis, may result. A comparative ratio of oral to aspirated } doses may be 1 pt vs. 5 ml. Aspiration may also
result in transient CNS depression or excilement. Secondary effects may include hypoxia (insufficicot oxygen in body cells), infection, pneumato-
cele formation, and chronic lung dysfunction. Inhalation may result in euphoria, cardiac dg:;hdyﬂgmxas, respiratory arrest, and CNS toxicity.
Prolonggd or repeated skin contact may irritate hair follicles and block s¢ us glands, ucing a rash of acne pimples and spots, usually on
arms and legs.

Medical Conditions Aggravated by Long-Term Exposure: None reported.

Target Organs: Ccntraﬁ nervous system, ﬁr_m, and mucous membranes.

Primary Entry Routes: Inhalation, ingestion. .

Acute Effects: Systemic effects from ingestion include gastrointestinal irritation, vomiting, diarrhea, and in severe cases central pervous system
depression, progressing to coma or death. Inhalation of acrosols or mists may result in increased rate of respiration, tachycardia (excessively rapid
heart beat), and cyanosis (dark purplish discoloration of the skin and mucous membranes caused by deficient blood oxygenation).

Chronle Effects: Repeated contact with the skin causes dermatitis.

FIRST AID .
Eyes: Gently lift the eyelids and flush immediately and continuously with flooding amounts of water until trapsported to an emergency medical
facility. Consult a physician immediately.

Skin: Quickly remove contaminated clor.hini. Rinse with flooding amounts of water for at least 15 min. If large areas of the body have been
cxposed or if irritation persists, get medical help immediately. Wash affected area with sozp and water.

Inhalation: Remove exposed person to fresh air and support breathing as needed. . L.

Ingestion: Never give anything by mouth to an unconscious or convulsing person. If ingested, do not induce vomiting due to aspiration hazard.
Contact a physician immediately. Position to avoid aspiration.

After first aid, get al;gropriate in-plant, paramedic, or community medical support.

Note to Physicians: Gastric lavage is contraindicated due to aspiration hazard. Preferred antidotes are charcoal and milk. In cases of severe
aspiration pneumonitis, consider monitoring arterial blood gases to ensure adequate ventilation. Observe the patient for 6 hr. If vital sigos becorne
abnormal or symptoms develop, obtain a chest x-ray.

SpllVLeak: Notify safety personnel, evacuate area for large spills, remove all heat and ignition sources, and provide maximum explosion-proof

ventilation. Cleanup personnel should protect aiainst vapor inhalation and litg)id contact, Clean up spills promptly to reduce fire or vapor hazards.

Use a noncombustible absorbent material to pick up small spills or residues. For large spills, dike far ahead to contain. Pick up liquid for reclama-

tion or disposal. Do not release to sewers or waterways due to health and fire and/or explosion hazard. Follow applicable OSHA regulations (29

CFR 1910.120). Diesel fuel oil No. 2-D spills may be environmental hazards. Report Iar}g; spills.

gggols)al: iggfomxact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations.
esignations

RCRA Hazardous Waste (40 CFR 261.21): Ignitable waste

CERCLA Hazardous Substance (40 CFR 302.4): Not listed

SARA Extremely Hazardous Substance (40 CFR 355): Not listed

SARA Toxic Chemical (40 CFR 372.65): Not listed

OSHA Designations

Air Contaminant (29 CFR 1910.1000, Subpart Z): Not listed

Goggles: p safety goggles, per A eye- and face-protection regulations (29 CFR 1910.133).
Respirator: Seek professional advice prior to respirator selection and use, Follow OSHA respirator regulations (29 CFR 1910.134) and, if neces-
sary, use a NIOSH-approved respirator with a mist filter and organic vapor cartridge. For emergency or nonroutine operations (cleaning spills,

reactor vessels, or storage tanks), wear an SCBA.Warning! Air-purifying respirators do not protect workers in oxygen-deficient atmospheres.

Other: Wear impervious gloves, boots, aproas, and gauntlets to prevent skin contact.

Ventilation: Provide general and local explosixorrgyroof ventilation systems to maintain airborne concentrations that promote worker safety and

gmductivity. Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by controiling it at its source.(?

afety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facilites.

Contaminated Equipment: Never wear contact lenses in the work area: soft lenses may absorb, and all lenses concentrate, irritants. Remove this

material from your shoes and equipment. Launder contaminated clothing before wearing.

Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before eating, drinking,

smoking, using the toilet, or applyi ti

Storage Requirements: Use aund storage conditions should be suitable for a OSHA Class Il combustible hquid. Store in closed containers i a ]
well-ventilated area away from heat and ignition sources and strong oxidizing agents. Protect coptainers from physical damage. To prevent static
sparks, electrically ground and bond all containers and equipment used in shipping, receiving, or transferring operations. Use noasparking tools
and explosion-proof electrical equipment. No smoking in storage or use areas.

Englneering Controls: Avoid vapor or mist inhalation and prolongcd skin contact. Wear protective rubber gloves and chemical safety glasses
where contact with liquid or high mist concentration may occur, Additional suitable protective clothing may be required depeading on working
conditions. Institute a respiratory protection program that includes regular training, maintenance, inspection, and evaluation. Practice good
personal hygiene and housekeeping Erocedures. Do not wear oil contaminated clothing. At least weekly laundering of work clothes is recom-
mended. Do not put oily rags in pockets. When working with this material, wear gloves or use barrier cream.

Transportation Data (49 CFR 172.101)

DOT Shipping Name: Fuel oil

DOT Hazard Class: Combustible liquid

ID No.: NA1993

DOT Label: None

DOT Packaging Exceptions: 173.118a

DOT Packaging Requirements: None

MSDS Collection References: 1, 6,7, 12,73, 84, 101, 103, 126, 127, 132, 133, 136, 143, 146

Prepared by: MJ Allison, BS; Industrial Hyglene Review: DJ Wilson, CIH; Medlcal Review: AC Dardington, MD; Edited by: JR Stuart, MS 7
Copyright © 1990 by Oenium Publishing Corporation. Any ia] use of rep ion without the publisher's penmission is p Jed, a1 0 the sui ity of inf¢ 500 bereiz for e percteser’s purpates
are ily the p L3 ibitity. Although le carc has beea taken in the preparation of such information, Genivm Pulishing Corporation extends po »armanties, rmakes 0o re¥escoasoas, aod € swmes
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Material Safety Data Sheets Collection:
Genium Publishing Corporation ,
1145 Catalyn Street’ Sheet No. 468
@ Schenectady, NY 12303-1836 USA Fuel Oil No. 1
(518) 377-8854
Issued: 3/82 Revision: A, 11/90

Section 1. Material Identificati

Fuel Oil No. 1 Description: A kerosine-like mixture of petroleum hydrocarbons; a distillate of controlled sulfur content. R 1
Fucel oil no. 1 is available for home heating use. -
Other Designations: Coal oil, heating fuel, kerosene, kerosine, range oil. S é

Manufacturer: Contact your supplier or distributor. Consult the latest Chemicalweek Buyers® Guide™ for a suppliers list. K

Cautions: Fuel oil No. 1 is a skin, eye, and mucous membrane irritant and central nervous system (CNS) depressant. Ingestion may lead ‘l}mg

to aspiration pneunonitis. It is flammable when exposed to heat of flame. * Sec. 8

Section 2. Tngredient T
Fuel oil No. 1, ca 100%

1989 OSHA PEL 1990-91 ACGIH TLV 1988 NIOSH REL 1985-86 Toxlcity Data*
None established None established Noaoe established Rat, oral, LD 9 g/kg; produces gastrointestinal effects
(hypermotility, diarrhea)

* Monitor NIOSH, RTECS (HZ1800000), for future toxicity data. *

S P

Boiling Range: 302 to 554 “F (150 to 290 "C) T

Freezing Point: -40 °F (40 °C) Water Solubility: Insoluble
Vapor Pressure, 100 °F (38 *C): ca 5 % Volatile by Volume: >99

Viscosity: 160 centistoke at 99.5 °F (37.5 °C)
Appearance and Odor: Light amber liquid with a mild petroleum odor.

(431072 °C) | Autoignition Temperature: 410 'F (210°C) | LEL: 0.7% viv “TUEL: 5% viv

Extinguishing Media: Use dry chemcial, carbon dioxide, foam, water fog or spray. Do not use a forced water spray directly on bumning oil since
this scatters the fire. Use a smothering technique to extinguish fire. '
Unusual Fire or Explosion Hazards: Caution! Vapors may spread to an ignition or heat source and burn with explosive violence.

Special Fire-fighting Procedures: Since fire may produce toxic fumes, wear a self-contained breathing apparatus (SCBA) with a full facepiece
operated in pressure-demand or positive-pressure mode and full protective clothing. Be aware of runoff from fire control methods. Do not rclease
to sewers or waterways due to health and fire or explosion hazard. )

R

Stability/Polymerization: Fuel oil no. 1 is stable at room temperature in closed containers under normal storage and handling conditions. Haz-
ardous polymerization cannot occur.

Chemical Incompatibllities: Fuel oil no. 1 is incompatible with strong oxidizing agents; heating greatly increases fire hazard.

Conditions to Avoid: Avoid heat and ignition sources.

Hazardous Products of Decomposition: Thermal oxidative decomposition of fuel oil no. 1 can produce carbon dioxide; incomplete combustion
can produce carbon monoxide.

Carcinogenicity: Although the IARC has not assigned an overall evaluation, it has evaluated occupational exposures in petrolcum refining as

IARC probable human carcinogens (Group 2A).

Summary of Risks: Fuel oil No. 1 is insufficiently volatile to conslitute an acute inhalation hazard. Excessive inhalation of aeroso! or mist can

Cause respiratory tract irritation, headache, dizziness, nausea, stupor, convulsions, or unconsciousness, depending on concentration and exposure

time. Whea removed from exposure area, affected persons usually experience complete recovery. Death may occur by asphyxiation due to
Conlinue on next page

Copyright © 1990 Genium Publishing Corporation.
Any ial usc of repr without the publisher’s p ion is prohibited




No.468 Fuel Oil No.1 11/90

‘Section'6. Health Hazard Data, continued - R

ulmonary edema and consolidation. Late lung changes are noted in survivors. The characteristic lung lesion is an acute, fulminant, hemorrhagic
gmnchopncumonia. Other sysiemic effects include heart (potentially fatal rhythm disturbances), liver, kidney, bone marrow and spleen changes.
The mean oral lethal dose is ~4 to 6 oz, with death occurring within 2 to 24 hr. Hemorrhaging and pulmonary edema, progressing to renal in-
volvement and chemical poeumonitis, may result if vomiting occurs after ingestion, and ol is aspirated into the lungs. Death may result from as
little as 1/2 oz, while survival is noted up lo 12 oz ingested. Ingestion's systemic effect is primarily central nervous system (CNS) depression
which may lead 1o coma and respiratory depression. Gastrointestinal (Gl) lining irritation may cause burning of mouth, esophagus, and stomach,
as well as vomiting, intestinal cramping, and blood-tinged diarrhea. Fuel oil No. 1 is irritating to skin and mucous membranes. Percutaneous ab-
sorption may be significant. Prolonged contact may cause :fuiﬁcant skin damage (epidermal necrolysis, or scalded skin appearance). Kidoey
damage appears to occur at higher frequency after prolonged skin exposure. Eye contact with liquid or vapor may cause irritation.
Medical Conditlons Aggravated by -Term : None reported.
Target Organs: Ccntra% nervous system, skin, and mucous membranes.
Primary Entry Routes: Inhalation, ingestion. . .
Acute Effects: Systemic effects from ingestion include Gl irritation, vomiting, diarrhea, and, in severe cases, CNS depression, progressing to
coma and death. Inhalation of aerosol or mists may result in increased respiration, tachycardia (excessively rapid heart beat), and cyanosis (dark
purplish coloration of skin and mucous membranes caused by deficient blood oxygenation).
%Eg%fects: Repeated skin contact causes dermatitis.

Eyes: Gently lift the eyelids and flugh immediately and continuously with flooding amouats of water until transported to an emergency medical
facility. Consult a physician immediately. . -

Skin: Quickly remove contaminated clothing. Rinse with flooding amounts of water for at least 15 min. If large areas of the body are exposed or
if irritation persists, get medical help immedgnatcly. Wash affec:cdg area with soap and water.

Inhalation: Remove exposed person to fresh air and support breathing as needed. L.

Ingestion: Never give anything by mouth to an unconscious or convulsing person, If ingested, do not induce vomiting due to aspiration hazard.
Contact a ph{sician immediate%y. '

After first ald, get appropriate in-plant, paramedic, or community medical support.

Note to Physicians: Gastric lavage is contraindicated due to aspiration hazard. Preferred antidotes are charcoal and milk. In cases of severe
aspiration pneumonitis, consider monitoring arterial blood gases to ensure adequate ventilation. Observe the patient for 6 hr. If vital sigas become
abnormal or symptoms develop, obtain a chest x-ray.

2¢

SpllVLeak: Notify safety personnel, evacuate area for large spills, re all nd ignition sources, and provide maximum explosion-proof
ventilation. Cleanup personnel should protect against vapor inhalation and liquid contact. Clean up spills promptly to reduce fire or vapor hazards.
Use a noncombustible absorbent matenial to pick up small spills or residues. For large spills, dike far ahead to contain. Pick up liquid for reclama-
t(i:%:i{ olr Slfépfz%)L Do not release to sewers or waterways due to health and fire and’or explosion hazard. Follow applicable OSHA regulations (29
Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations.
EPA Designatlons

Listed as a RCRA Hazardous Waste (40 CFR 261.21): Ignitable waste

CERCLA Hazardous Substance (40 CFR 302.4): Not listed

SARA Extremely Hazardous Substance (40 CFR 355): Not listed

SARA Toxic Chemical (40 CFR 372.65): Not listed

OSHA Designatlons

Air Contaminant (29 CFR 1910.1000, Subpart Z): Not listed

Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133).
Respirator: Seck professional advice prior to respirator selection and use. Follow OSHA respirator regulations (29 CFR 1910.134) and, if neces-
sary, use 2 NIOSH-approved respirator with mist filter and organic vapor cartridge. For emergency or nonroutine operations (cleaning spills,
reactor vessels, or storage tanks), wear an SCBA. Warning! Air-purifying respirators do not protect workers in oxygen-deficient atmospheres.
Other: Wear impervious gloves, boots, aprons, and gauntlets to prevent skin contact. Nitrile or polyvinyl alcohol gloves are recommended.
Ventilation: Provide general and local explosion-proof ventilation systems o maintain airborne concentrations that promote worker safety and
Eroductivily. Local exhaust ventilation is prefemred since it prevents contaminant dispersion into the work area by controlling it at its source (1%
afety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities.
Contaminated Equipment: Never wear contact lenses in the work area: soft lenses may absorb, and all lenses concentrate, irritants. Remove this
material from lJour shoes and equipment. Launder contaminated clothing before wearing.
Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before eating, drinking,
smoking, using the toilet, or applying cosmetics.

orage Requirements: Use and storage conditions shoul suitable for an OSHA Class Il combustible quid. Store in closed containers i a
well-ventilated area away from heat and igpition sources and strong oxidizing agents. Protect containers from physical damage. To prevent static
sparks, electrically ground and bond all containers and equipment used in shipping, receiving, or transferring operations. Use nonsparking tools
and explosion-proof electrical equipment. No smoking in areas of storage or use.

Engineering Controls: Avoid prolonged skin contact and vapor or mist inhalation. Use only in a well-ventilated area and with personal protec-
tive gear. Institute a respiratory proteciion program that includes regular training, maintenance, inspection, and evaluation, Practice good personal
hygiene and housekeeping procedures. Do not wear oil contaminated clothing. Do not put oily rags in pockets. When working with this material,
wear gloves or use barrier cream.

Transportation Data (49 CFR 172.101)

DOT Shipping Name: Fuel oil

DOT Hazard Class: Combustible liquid

ID No.: NA1993

DOT Label: None

DOT Packaging Exceptions: 173.1182

DOT Packaging Requirements: None

MSDS Collection References: 1, 6,7, 12,73, 84, 103, 126, 131, 132, 133, 136, 143

Prepared by: MJ Allison, BS; Industrial Hygicne Review: DJ Wilson, CIH; Medical Review: W Silverman, MD; Edited by: JR Stuart, MS 97
Copyright © 1990 bF Genium Publishing Ci ion. Any is] usc of rep ion without the publisher’s permissioa is prokid ted. Judgments as to the suitnbity of information herein for Be parchaser’s parpases
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Material Safety Data Sheets Collection:
Genium Publishing Corporation
@ 1145 Catalyn Street Sheet No. 474
Schenectady, NY 12303-1836 USA Fuel Oil No. 6
(518) 377-8854
Issued: 10/81 Revision: A, 11/90

Fuel Oll No. 6 Description: eavy uni
thick paste, fuel oil No. 6 is not usually used unless preheated to decrease its viscosity.
Other Deslignations: CAS No. 68553-00-4, bunker C.

Manufacturer: Contact your supplier or distributor. Consult the latest Chemicalweek Buyers’ Guide®™ for a suppliers list.

uch as ships, trucks,

Cautions: Fuel oil No. 6 is 2 respiratory irritant and central nervous system (CNS) depressant. It is a moderate fire hazard when exposed PPG*
to heat or flame, * Sec. 8

Fuel oil No. 6*
1989 OSHA PEL 1990-91 ACGIH TLV 1988 NIOSH REL 1985-86 ToxIcity Datat
Noae established None established None established Rat, oral, LD_: 9 g/kg

* A complex mixture of paraffinic, olefinic, naphthenic, and aromatic hydrocarbons, including polycyclic aromatic hydrocarbons. Sulfur content is <2.8%. A fuel oil
No. 6 with low sulfur (0.2 and 1.2%) is commerdially available.
1 Monitor NIOSH, RTECS (HZ1800000), for future toxicity data.

D

Boiling Point: 500 °F (>260 "C) Specific Gravity: ~0.966
Vapor Pressure: 0.2 mm Hg at 70 °F (21 °C) Water Solubllity: Insoluble
Viscosity: 36,000 centistoke at 100 °F (37.8 °C)

Appearance and Odor: Black liquid to heavy paste with a petroleum odor.

Flash Point: 150 to 270 W to 132 °C)| Autoignition Temperature: 765 °F (407 °C) 9% viv J UEL: 20.1% viv
Extinguishing Media: Use dry chemical, carbon dioxide, foam, water fog, or spray. Do nol use a forced water spray directly oo burning oil since
this scatters the fire. Use a smothering technique to extinguish fire. Cool fire-exposed containers with water spray.

Unusual Fire or Explosion Hazards: Fuel oil No. 6 is an OSHA Class IIIA combustible liquid that exhibits *boil-over” characteristics.

Special Fire-fighting Procedures: [solate hazard area and deny entry. Since fire may produce toxic fumes, wear a self-contained breathing
apparatus (SCBA) with a full facepiece operated in pressure-demand or positive-pressure mode and full protective clothing. If feasible, remove
containers {rom fire hazard area. Be aware of runoff from fire control methods. Do not release to sewers or waterways.

Stability/Polymerization: Fuel oil No. 6 is stable at room temperature in closed containers under normal storage and handling conditions. Haz-
ardous polymerization cannot occur.

Chemical Incompatibllities: [ncompatible with strong oxidizing ageats; heating greatly increases fire hazard.

Conditions to Avold: Avoid heat and ignition sources.

Hazardous Products of Decomposition: Thermal oxidative decomposition of fuel oil No. 6 can produce various hydrocarbons and hydrocarbon
derivatives and partial oxidation products including carbon dioxide, carbon monoxide, and sulfur dioxide.

Copyright © 1990 Genium Publishing Corporation.



No.474 Fuel OilNo. 6 11/90

‘Section 6. Health Hazard Data

Carcinogenlclty: The IARC lists fuel oils, residual (heavy) as possible human carcinogen (Group 2B); animal evidence-limited.
Summary of Risks: Residual oils are gencrally more viscous and less toxic than kerosene duc to their low volatility and limited absorption
through the intestinal tracl. Inhalation of heated or misted fuel oil No. 6 can cause the same sysiemic and local pulmonary effects seen with lighter
grade fuel oils, respiratory tract iritation, headache, dizziness, nausea, stupor, convulsions, or unconsciousness, depending on concentration and
time of exposure. &"hen removed from exposure area, affected persons usually experience complete recovery. The residual (heavy) oils have a
lower aspiration hazard since heavy oils are more viscous. Aspiration is limited to inhalation from vomiting after ingestion and dilution with
gastric contents. Significaat ingestion is unlikely. In addition, intestinal absorption of long-chain hydrocarbons is low. Its primary toxicities, then,
are its laxative effect, mild gastrointestinal (GI) irritation, and skin imritation. After prolonged skin contact, changes in rabbit bladder linings are
reported. Prolonged or repeated skin contact may cause irritation and block the sebaceous glands, with a rash of acne-like pimples and spots,
usually on the arms and legs. Repeated prolonged dermal contact may also have systemic effects. Heavy repeated application of fuel oil No. 6 to
rabbit skin gave severe skin changes and systemic toxicity including an increased incidence of hyperplasia of the urinary bladder epithelium.*
Medlcal Conditions A gravatetf by bonég:-Term Exposure: None reported.
Target Organs: Central nervous system (CNS), skin, and mucous membranes.
Primary Entry Routes: Inhalation, ingestion. . . .
Acute Effects: Systemic effects from ingestion include gastrointestinal (GI) imitation, vomiting, diarrhea, and in severe cases, CNS depression,
gm ressing to coma and death. Inhalation of acrosol or mists may result in increased rate of respiration, tachycardia (excessively rapid heart

ca%, and cyanosis (dark purplish coloration of the skin and mucous membranes caused by deficient oxygentation of the blood).
%ﬁ%% ects: Repeated skin contact causes dermatitis and possible systemic toxicity.

Eyes: Gently lift the eyelids and flush immediately and continuously with flooding amounts of water until transported to an emergency medical
facility. Consult a physician immediately. .
Skin: Quic{c‘."y remove contaminated clothing. Rinse with flooding amounts of water for at least 15 min. For reddened or blistered skin, consult a
fh sician, Wash affected area with soap and water.

alation: Remove exposed person to fresh air and support breathing as needed. . .
Jnge:‘tjlpn:]Never give anything by mouth to an unconscious or convulsing person. If ingested, do not induce vomiting. Consulting a physician
immediately.
After first ald, get a}épropriate in-plant, paramedic, or community medical support.
Note to Physicians: Gastric lavage 1s contraindicated due to aspiration hazard. Preferred antidotes are charcoal and milk.

* EPA (TOSCA) document 8EHQ-0181-0377, December, 1980,

Spill/Leak: Notify safety personnel, evacuate area for large spills, remove alf heat and ignition sources, and provide maximum cxplosion-ﬁroof

ventilation. Cleanup personne! should protect against vapor inhalation and liquid contact. Clean up spills promptly to reduce fire or vapor hazards.

Use a noncombustible absorbent material to pick up small spills or residues. For ]a:%e spills, dike far ahead to contain. Pick up liquid for reclaim

or disposal. Do not release to sewers or waterways due to health and fire and/or ‘explosion hazard. Follow applicable OSHA regulations (29 CFR

1910.120). Report large oil spills.

gllfxosal: ié:ontiat:.t your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations.
esignations

RCRA Hazardous Waste (40 CFR 261.33): Not listed

CERCLA Hazardous Substance (40 CFR 302.4): Not listed

SARA Extremely Hazardous Substance (40 CFR 355): Not listed

SARA Toxic Chemical (40 CFR 372.65): Not listed

OSHA Designations

Air Contaminant (29 CFR 1910.1000, Subpart Z): Not listed

Goggles: Wear pro yeg ty goggles, per eye- and face-protection regulations ( 1910.133).
Respirator: Sec%{professional advice prior to respirator selection and use. Follow OSHA respirator regulations {29 CFR 1910.134) and, if neces-
sary, use a NIOSH-approved respirator with mist filter and organic vapor cartridge. For emergency or nonroutine operations (cleaning spills,
reactor vessels, or storage tanks), wear an SCBA. Warning! Air-purifying respirators do not protect workers in oxygen-deficient atmospheres.
Other: Wear impervious gloves, boots, aprons, and gauntiets to prevent skin contact.
Ventilation: Provide general and local explosion-proof veutilation systems to maintain airborne concentrations that promote worker safety and
gmductivity. Local exhaust veatilation is preferred since it prevents contaminant dispersion into the work area by controlling it at its source.(1?
afety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities. .
Contaminated Equipment: Never wear contact lenses in the work area: soft lenses may absorb, and all lenses concentrate, irritants. Remove this
material from your shoes and equipment. Launder contaminated clothing before wearing.
Comments: Never eat, drink, or smoke in work areas. Practice good personal hygicne after using this material, especially before eating, drinking,
smoking, using the toilet, or applying cosmetics

orage Requirements: Use and storage conditions should be suitable for an OSHA Class ITIA comf:ﬁﬁtible li%iud. Store in closed containers 1‘u. a

well-ventilated area away from heat and ignition sources and strong oxidizing agents. Protect containers from physical damage. To prevent static

sparks, electrically ground and bond all containers and equipment used in shipping, receiving, or transferring operations. Use nonsparking tools

and explosion-proof electrical equi{)mcm. No smoking in area of storage or use.

Engineering Controls: Avoid prolonged skin contact and vapor or mist inhalation. Use only in a well-ventilated area with personal protective

Eca{. Institute a resll(;iratory protection program that includes regular training, mainlenance, inspection, and evaluation. Practice good personal
ygiene and housekeeping procedures. Do not wear oil-contaminated clothing. Do oot put oily rags in pockets. When working with this material,

wear gloves or use barrier cream. '

Transportation Data (49 CFR 172.101)

DOT Shipping Name: Fuel oil

DOT Hazard Class: Combustible liquid

ID No.: NA1993

DOT Label: None

DOT Packaging Exceptions: 173.118a

DOT Packaglng Requirements: None

MSDS Collection Refecences: 1,6,7, 12,73, 84, 103, 126, 131, 132, 133, 136, 143

Prepared by: MJ Allison, BS; Industrial Hygiene Review: DJ Wilson, CIH; Medical Review: W Silverman, MD; Edited by: JR Stuart, M$S 98
Copyright ©1990 by Oentum F ing Corporstion. Any ia] usc or rep jon without the publisher’s permissian is prodidzed. Jud, s to e suitadility of infe ion berein for the purchaser’s purposes
are necessarily the purchaser's respoasibility. Although ic care has been aken in the prepanation of such information, Geniwn Putlishing Corporation txtends no whrrantics, makes nd represcexatiors, and assumes
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Material Safety Data Sheets Collection:

Genium Publishing Corporation
@ 1145 Catalyn Street Sheet No. 467
‘ Schenectady, NY 12303-1836 USA Automotive Gasoline, Lead-free
O

(518) 377-8854
Issued: 10/81 Revision: A, 9/91

Automotive Gasoline, Lead-free, Description: A mixture of volatile hydrocarbons composed mainly of branchedchain R |
paraffins, cycloparaffins, olefins, naphthenes, and aromatics. ln general, gasoline is produced from petroleum, shaleoil, 1 2
4

NFPA

Athabasca tar sands, and coal. Motor gasolines arc made chiefly by cracking processes, which convert heavier petroleum S 2* ooo
fractions into more volatile fractions by thermal or catalytic decomposition. Widcly used as fuel in internal combustion FSh 0
engines of the spark-ignited, reciprocating type. Automotive gasoline has an octane number of approximately 90. A high -

content of aromatic hydrocarbons and a consequent high toxicity are also associated with a high octane rating. Some HMIS
gasolines sold in the US contain 2 minor proportion of tetracthyllead, which is added in concentrations not exceeding 3 ml H 2
per gallon to prevent engine "knock.” However, methyl-tert-butyl cther (MTBE) has almost completely replaced g :f
tetracthyllead.

Other Designatlons: CAS No. 8006-61-9, benzin, gasoline, gasolene, motor spirits, natural gasoline, petrol. beat,
Manufactarer: Contact your supplier or distributor. Consult latest Chemical Week Buyers’ Guide®™ for a suppliers list. )

absorption

Cautions: Inhalation of automotive gasoline vapors can cause intense burning in throat and lungs, central nervous system (CNS)
depression, and possible fatal pulmonary edema. Gasoline is a dangerous fire and explosion hazard when exposed to heat and flames.

1990 OSHA PELs 1990-91 ACGIH TLVs 1985-86 Toxicity Data®
8-hr TWA: 300 ppm, 900 mg/m® TWA: 300 ppm, 8§90 mg/m?® Man, inhalation, TC, : 900 ppm/1 hr; toxic effects include sense
15-min STEL: 500 ppm, 1500 mg/m® STEL: 500 ppm, 1480 mg/m* organs and special senses (conjunctiva irritation), behavioral
(hallucinations, distorted perceptions), lungs, thorax, or
1990 NIOSH REL respiration (cough)
None established Human, eye: 140 ppmv8 hr; toxic effects include mild imritation

Rat, ighalation, LC,;: 300 g/m¥5 min

* A typical modem gasoline composition is 80% paraffins, 14% aromatics, and 6% olefins. The mean benzene content is approximately 1%. Other additives include
sulfur, phosphorus, and MTBE.
1 See NIOSH, RTECS (LX3300000), for additional toxicity data.

lon3 Pl
Boiling Point: Initially, 102 ‘F (39 *

C); after 10% distilled,

t0 0.76 at 60 °F (156 °C)

(60 “C); after 50% distilled, 230 °F (110 "C); after 90% distilled, Water Solubility: [nsoluble
338 °F (170 °C); final boiling point, 399 °F (204 “C)
Vapor Density (air = 1): 3.0 to 4.0

Appearance and Odor: A clear (gasoline may be colored with dye), mobile liquid with a characteristic odor recognizable at about 10 ppm in air.

UEL: 6.0% v/v
Extinguishing Media: Use dry chemical, carbon dioxide, or alcohol foam as extinguishing media. Use of water may be ineffective to extinguish
fire, but use water spray to knock down vapors and to cool fire-exposed drums and tanks to prevent pressure rupture. Do not use a solid stream of
water since it may spread the fuel.

Unusual Fire or Explosion Hazards: Automobile gasoline is an OSHA Class IB flammable liquid and a dangerous fire and explosion hazard
when exposed to heat and flames. Vapors can flow to an ignition source and flash back. Automobile gasoline can also react violently with
oxidizing agents.

Special Fire-fighting Procedures: Isolate hazard area and deny eatry. Since fire may produce toxic fumes, wear a self-contained breathing
apparatus (SCBA) with a full facepiece operated in pressure-demand or positive-pressure mode, and full protective clothing. When the fire is
extinguished, use nonsparking tools for cleanup. Be aware of runoff from fire control methods. Do not release to sewers or waterways.

Stability/Polymerization: Automotive gasoline is stable at room temperature in closed containers under normal storage and handling conditions.
Hazardous polymerization cannot occur. .

Chemical Incompatibllities: Automotive gasoline can react with oxidizing materials such as peroxides, nitric acid, and perchlorates.
Conditions to Avold: Avoid heat and ignition sources.

Hazardous Products of Decomposition: Thermal oxidative decomposition of automotive gasoline can produce oxides of carbon and partially
oxidized hydrocarbons.

Copyright © 1991 Oenium Publishing Corporstion.
Any commercial use of reproduction without the publi s p isvion ls prohibited.
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Carcinogenicity: In 1990 reports, the IARC list gasoline as a possible human carcinogen (Group 2B). Although the IARC has assigned an overall
evaluation to iasolinc, it has not assigned an overall evaluation to specific substances within this group (inadequate human evidence).
Summary of Risks: Gasoline vapors are considered moderalely poisonous. Vapor inhalation can cause ceatral nervous system (CNS) depression
and mucous membrane and respiratory tract irritation. Brief inhalations of high concentrations can cause a fatal pulmooary edema. Reported
responses to gasoline vapor concentrations are: 160 to 270 ppm causes eye and throat irritation in several hours; 500 to 900 ppm causes cye, nose,
and throat irntation, and dizziness in 1 hr; and 2000 ppm produces mild anesthesia in 30 min. Higher concentrations are intoXicating in 4 to 10
minutes. If large areas of skin are exposed to gasoline, foxic amounts may be absorbed. Repeated or prolonged skin exposure causes dermatitis.
Certain individuals may develop hyperseasitivity. Ingestion can cause CNS depression. Pulmonary aspiration after ingestion can cause severe
ﬁ/rlxeumonids. In adults, ingestion of 20 to 50 g gasoline may produce severe symptoms of poisoning.

edical Conditions Aggravated by Long-Term Exposure: None reported.
Target Organs: Skin, ¢ye, respiratory and central nervous systems.
Primar Egntry Routes: Inhalation, ingestion, skin contact. o .
Acute Effects: Acute inhalation produces intense nose, throat, and lung irritation; headaches; blurred vision; conjunctivitis; flushing of the facs;
meantal confusion; staggering gait; slurred :ggch; and unconsciousness, sometimes with convulsions. Ingestion causes inebriation dnmkczmesss,
vomiting, dizziness, fever, drowsiness, confusion, and cyanosis (a blue to dark purplish coloration of skin and mucous membrane caused by lack
of oxygen). Aspiration causes choking, cough, shortness of breath, increased rate of respiration, excessively rapid heartbeat, fever, bronchitis, and
poeumonitis. Other symptoms following acute exposure include acute hemorrhage of the pancreas, fatty degeneration of the liver and kidneys,
and passive congestion of spleen. L . .
Chronlc Effects: Chronic inhalation results in a{;pctite loss, nausea, weight loss, insomnia, and unusual sensitivity (hypercsthesia) of the distal
extremities followed by motor weakness, muscular degeneration, and diminished tendon reflexes and coordination. Repeated skin exposure can
cﬁ%ﬁgl%ﬁng drying, and lesions.

Eyes: Gently lift the eyelids and flush immediately and continuously with flooding amounts of water until transported to an emergency medical
facility. Consult a physician immediately.
Skin; Quickly remove contaminated clothing. Rinse with flooding amounts of water for at least 15 min. For reddened or blistered skin, consult a
hysician, Wash affected arca with soap and water.
nhalation: Remove exposed person to fresh air and support breathing as needed. . . L.
Ingestion: Never give anything by mouth to an unconscious or convulsing person. If in‘gcsted, do not induce vomiting due to aspiration hazard,
Give conscious victim a mixture of 2 tablespoons of activated charcoal mixed in 8 oz of water to drink. Coasult a physician immediatety.
After first ald, get appropriate in-plant, paramedic, or community medical support.
M =

Spill/Leak: Notify safety personnel, evacuate all unnecessary personael, remove heat and cfmuon sources, and provide maximum explosion-proof
¢

ventilation. Cleanup personnel should protect against vapor inhalation and liguid contact. Use nonsparking tools. Take up small sFms with sand or

other noncombustible adsorbent. Dike storage areas to control leaks and spills. Follow applicable OSHA regulations (29 CFR 1910.120).

Aquatic Toxicity: Bluegill, freshwater, LC_,, 8 ppmv96 hr.

gg olssal: Contact your supplier or a licenséd contractor for detailed recommendations. Follow applicable Federal, state, and local regulations.
esignations

RCRA Hazardous Waste (40 CFR 261.21): Characteristic of ignitability

CERCLA Hazardous Substance (40 CFR 302.4): Not listed

SARA Extremely Hazardous Substance (40 CFR 355): Not listed

SARA Toxic Chemical (40 CFR 372.65): Not listed

OSHA Designations

Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1-A)

5 R
Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133).
contact lens use in industry 1s controversial, establish your own policy.
Respirator: Seck professional advice prior to respirator selection and use. Follow OSHA respirator regulations (29 CFR 1910.134) and, if
necessary, wear a NIOSH-approved respirator. There are no specific NIOSH recommendations. However, for vapor concentrations not immedi-
ately dangerous o life or health, use chemical cartridge respirator equipped with organic vapor camidg%s), or a supplied-air respirator. For
emergency or nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an SCBA. Warning! Auwr-purifying respirasors do not
protect workers in oxygen-deficient atmospheres.
Other: Wear impervious gloves, boots, aprons, and gauntlets to prevent prolonged or repeated skin contact. Materials such as ncoprene or
polﬁvinyl alcohol provide excellent/good resistance for protective clothing. Note: Resistance of specific materials can vary from product to
roduct.
entilation: Provide general and local explosion-proof exhaust ventilation systems to maintain airborne concentrations below the OSHA PELs
{Sec. 2). Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by controlling it at its source.t™
Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities.
Contaminated Equipment: Remove this material from your s and equipment. Launder contaminated clothing before wearing. .
Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before eating, drinking,
smoking, using the toilet, or applying cosmetics.

Storage Requirements: Store in closed containers in a cool, dry, well-ventilated area away from heat and ignition sources and strong oxidizing
agents. Protect containers from physical damage. Avoid direct sunlight. Storage must meet requirements of OSHA Class 1B liquid. Outside or
detached storage preferred. -
Engineering Controls: Avoid vapor inhalation and skin or eye contact. Consider a respiratory protection program that includes regular training,
maintenance, inspection, and evaluation. Indoor use of this material requires explosion-proof exhaust ventilation 10 remove vapors. Ounly use
gasoline as a fuel source due to its volatility and flammable/explosive nature. Practice good personal hygiene and housekeeping procedures. Wear
clean work clothing daily.

Transportation Data (49 CFR 172.101, .102)

DOT Shipping Name: Gasoline iincluding casing-head and natural) IMO Shipplog Name: Gasoline
DOT Hazard Class: Flammable liquid MO Hazard Class: 3.1

ID No.: UN1203 . ID No.: UN1203 o
DOT Label: Flammable liquid IMO Label: Flammable liquid
DOT Packaging Exceptions: 173.118 IMDG Packaging Group: il

DOT Packaging Requirements: 173.119

MSDS Collection References: 26,73, 89, 100, 101, 103, 124, 126, 127, 132, 133, 136, 138, 140, 143, 146, 153, 159

Prepared by: M Allison, BS; Industrial Hyglene Review: DJ Wilson, CIH; Medical Review: W Silverman, MD; Edited by: JR Stuart, MS 95
Copyright ©1991 by Genlum Publishing Corporstion. Any 1al us¢ o reproduction without the publisher's permission is prokibied, ud 8 o the suitability of information bereic fof the parchaser's purpases
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/\ DATE: 3 Dec 1990
/ N\

HCSDS NO: 20058A
/ \
/POISON\ U.S. ARMY CHEMICAL Emexrgency Telephone §s:
\ GAS [/~ RESEARCH, DEVELOPMENT CRDEC Safety Office
\ / AND ENGINEERING CENTER 301-671-44311 0700-1700
\N / EST After normal duty
\V4

hours: 301-278-5201
Ask for CRDEC Staff

D, AND THD (See Addendum A) Duty Officer

MATERIAL SAFETY DATA SHEET
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ANUFACTURER’S NAME: Department of the Army

FACTURER’S ADDRESS: U.S. ARMY ARMAMENT, MUNITIONS AND CHEMICAL COMMAND

7 CHEMICAL RESEARCH DEVELOPMENT AND ENGINEERING
! CENTER

ATTN: SMCCR—-CMS-E
ABERDEEN PROVING GROUND, MD 21010-5423

AS REGISTRY NUMBER: 505-60-2, 39472-40-7, 68157-62-0

HEMICAL NAME AND SYNONYMS:

Sulfide, bis (2-chloroethyl)
Bis(beta-chloroethyl)sulfide
Bis(2~chloroethyl)sulfide

1-chloro-2 (beta-chloroethylthio)ethane
beta, beta’-dichlorodiethyl sulfide
2,2’dichlorodiethyl sulfide
Di~2-chloroethyl sulfide

beta, beta‘’-dichloroethyl sulfide
2,2’-dichloroethyl sulfide

ADE NAME AND SYNONYMS:

)

. Senfgas H
11fur mustard S-lost HS
rit Sulphur mustard gas
mpstoff "Lost" S-yperite
' Yellow Cross Liquid

.xrd Gas Yperite
EMICAL FAMILY: chlorinated sulfur compound

RMULA/CHEMICAL STRUCTURE:
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JGREDIENTS FORMULA " PERCENTAGE AIRBORNE
NAME BY WEIGHT EXPOSURE LIMIT (AEL)
alfur Mustard C4 (H8)Cl2(S) 100 0.003 mg/m3 (8 hr-TWA)
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SECTION IXI -~ PHYSICAL DATA
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OILING POINT DEG F (DEG C): 422 DEG F (217 DEG C)

APOR PRESSURE (mm Hg): 0.072 mm Hg € 20 DEG C  (0.11 mm Hg € 25 DEG C) (

APOR DENSITY (AIR=1): 5.5

OLUBILITY IN WATER: Negligible. Soluble in acetone, CH3 (Cl),
etrachloroethane, ethylbenzoate, and ether.

PECIFIC GRAVITY (H20=1): 1.27 @ 20 DEG C

OLATILITY: 610 mg/m3 @ 20 DEG C
920 mg/m3 € 25 DEG C

PPEARANCE AND ODOR: Water clear if pure. Normally pale yellow to black.

Slight garlic type odor. The odor threshold .for HD
is 0.0006 mg/m3
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LASHPOINT (METHOD USED): . 105 DEG C (ignited by large explosive charges)

LAMMABILITY LIMITS (% by volume): Unknown

XTINGUISHING MEDIA: Water, fog, foam, CO2. Avoid use of extinguishing
lethods that will splash or spread mustard. :
PECIAL FIRE FIGHTING PROCEDURES: All persons not engaged in extinguishing (n
he fire should be immediately evacuated from the area. Fires involving HD
‘hould be contained to prevent contamination to wuncontrolled areas. When
‘esponding to a fire alarm in buildings or areas containing agents, fire-



tghting personnel should wear full firefighter protectlve clothing (without

” clothing) during chemical agent firefighting and fire rescue operations.

spiratory protection is required. Positive pressure, full facepiece,
IF<H~ approved self~contained breathing apparatus (SCBA) will be worn where
E r 1s danger of oxygen deficiency and when directed by the fire chief or
he..ical acc1dent/1nc1dent (CAI) operations officer. The M9 or M17 series
ask may be worn in 1lieu of SCBA when there 1is no danger of oxygen
eficiency. In cases where firefighters are respondlng to a chemical acci-
ent/incident for rescue/reconnaissance purposes vice firefighting, they
'ill wear appropriate levels of protective clothing (see Section 8).
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IRBORNE EXPOSURE LIMIT (AEL): - The AEL for HD is 0.003 mg/m3 as proposed
n the USAEHA Technical Guide No. 173, " Occupational Health Guidelines for
he Evaluation and Control of Occupational Exposure to Mustard Agents H, HD,

nd HT". No individual should be intentionally exposed to any direct skln
r eye contact.

FFECTS OF OVEREXPOSURE: HD is a vesicant (causing blisters) and alkylating
gent producing cytotoxic action on the hematopoietic (blood-forming)
issues which are especially sensitive. The rate of detoxification of HD in
he Dbody is very slow and repeated exposures produce a cumulative effect.

D has been found to be a human carcinogen by the International Agency for
lesearch on Cancer (IARC).

*an doses of HD in man are:

J (skin)

100 mg/kg
‘Cus30 (skin)

2000 mg-min/m3 at 70 - 80 DEG F (humid environment)
1000 mg-min/m3 at 90 DEG F (dry environment)

.Ct50 (eyes) 200 mg-min/m3

.Ct50 (inhalation) = 1500 mg-min/m3 (Ct unchanged with time)

D50 (oral) = 0.7 mg/kg

Hll"ll

faximum safe Ct for skin and eyes are 5 and 2 mg-min/m3, fespectively.
\CUTE PHYSIOLOGICAL ACTION OF HD IS CLASSIFIED AS LOCAL AND SYSTEMIC.

OCALLY, HD affects both the eyes and the skin. SKIN damage occurs after
iercutaneous resorption. = Being lipid soluble, HD can be resorbed into all
rgans. Skin penetration is rapid without skin irritation. Swelling
blisters) and reddening (erythema) of the skin occurs after a latency
eriod of 4-24 hours following the exposure, depending on degree of exposure
nd individual sensitivity. The skin healing process is very slow. Tender
kin, mucous membrane and perspiration covered skin are more sensitive to
he effects of HD. HD’s effect on the skin, however, is less than on the
yes. Local action on the eyes produces severe necrotic damage and loss of
Yesight. Exposure of eyes to HD vapor or aerosol produces lacrimation,
hotophobia, and inflammation of the conjunctiva and cornea.

YSTEMIC ACTIONS occur primarily through inhalation and ingestion. The HD
T or aerosol is less toxic to the skin or eyes than the liquid form.
inhaled, the upper vrespiratory tract (nose, throat, trachea) is

. «amed after a few hours latency period, accompanied by sneezing,
Sughing, and bronchitis, loss of appetite, diarrhea, fever, and apathy.
Xposure to nearly lethal dose of HD can produce injury to bone marrow,
/mph  nodes, and spleen as indicated by a drop in WBC count and, therefore,




-esult§ in increased susceptibility to 1local and systemic infections.
-ngestion of HD will produce severe stomach pains, vomiting, and bloody
itools after a 15 -20 minute latency period.

-HRONIC EXPOSURE to HD can cause sensitization, chronic 1lung impairment,
.cough, shortness of breath, chest pain), and cancer of the mouth, throat,
respiratory tract, skin, and leukemia. It may also cause birth defects

MERGENCY AND FIRST AID PROCEDURES:

-NHALATION. Remove from the source IMMEDIATELY. If breathing has stopped,

five artificial respiration. If breathing is difficult, administer oxygen.
ieek medicdl attention IMMEDIATELY.

:YE CONTACT. Speed in decontaminating the eyes is absolutely essential.
temove person from the liquid source, flush the eyes immediately with water
wy tilting the head to the side, pulling the eyelids apart with the fingers
nd pouring water slowly into the eyes. Do not cover eyes W1th bandages
mt, if necessary, protect eyes by means of dark or opaque goggles. Trans-
‘er the patient to a medical facility IMMEDIATELY.

'KIN CONTACT. Don respiratory protective mask and gloves; remove victim
rom agent source 1mmed1ately. Flush skin and clothes with 5 percent solu-
:ion of sodium hypochlorite or liquid household.bleach within one minute.
at and remove contaminated clothing, flush contaminated skin area again
tith 5 percent sodium hypochlorite solution, then wash contaminated skin
rea with soap and water. If shower facilities are available, wash
horoughly and transfer to medical facility. If the skin becomes contam-
nated with a thickened agent, blot/wipe the material off immediately
'ith an absorbent pad/paper towel prior to using decontaminating solution.

NGESTION. Do "not induce vomiting. Give victim milk to drink. Seek
ledical attention IMMEDIATELY.
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TABILITY: Stable at ambient temperatures. Decomposition temperature is
49 DEG C to 177 DEG C. Mustard is a persistent agent depending on pH and
oisture, and has been known to remain active for up to three years in soil.

NCOMPATIBILITY: Conditions to avoid. Rapldly corrosive to brass € 65 DEG
- Will corrode steel at a rate of .0001 in. of steel per month @ 65 DEG C.

AgARDOUS ' DECOMPOSITION: Mustard will hydrolyze to form HC1 and
hiodiglycol.

AZARDOUS POLYMERIZATION: Will not occur.
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TEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED: Oonly personnel

n full protectlve clothing (see Section 8) will be allowed in an area where |

ustard is spilled.

ECOMMENDED FIELD PROCEDURES: B
he mustard should be contained using vermiculite, .dlatomaceous earth,

~



lay or fine sand and neutralized as soon as possible using cCopious amounts

 5.25 percent Sodium Hypochlorite solution.

-wop up all material and place in an approved DOT container. Cover the
57" »nts of the drum with decontaminating solution as above. The exterior
fl he drum shall be decontaminated and then labeled IAW EPA and DOT
2gulations. All leaking containers shall be overpacked with vermiculite
laced between the interior and exterior containers.  Decontaminate ang
abel IAW EPA and DOT regulations. Dispose of the material IAW waste dis-
osal methods provided below. Dispose of the material used to decontaminate
xterior of drum-IAW Federal, state and local regulations. Conduct general
rea monitoring with an approved monitor (see Section 8) to confirm that the
tmospheric concentrations do not exceed the airborne exposure limit (see
actions 2 and 8).

f 5.25 percent Sodium Hypochlorite solution is not available then the fol-
owing decontaminants may be used instead and are listed in the order of

. .
N o ] IR aYode Y
reference: Calcium Hypochlorite, Decontamination Solution No. 2 (DS2),

nd Super Tropical Bleach Slurry (STB). WARNING: Pure, undiluted Calcium
ypochlorite (HTH) will burn on contact with liquid blister agent.

ECOMMENDED LABORATORY PROCEDURES:
minimum of 65 grams of decon solution per gram of HD is allowed to agitate
or a minimum of one hour. Agitation is not necessary following the first
our if a single phase is obtained. At the end of 24 hours, the resulting
olution shall be adjusted to a pH between 10 and 11. Test for presence of
ctive chlorine by use of acidic potassium iodide solution to give free
odine color. Place 3 ml of the decontaminate in a test tube. Add several
‘stals of Potassium Iodine and swirl to dissolve. Add 3 ml of 50 wt
cent Sulfuric Acid:water and swirl. IMMEDIATE Iodine color indicates
% sresence of active chlorine. If negative, add additional §5.25 percent
«+ uam Hypochlorite solution to the decontamination solution, wait two
:ours, then test.again for active chlorine. Continue procedure until posi-
:ive chlorine is given by solution.

+ 10 wt percent Calcium hypochlorite (HTH) mixture may be substituted for
‘odium Hypochlorite. Use 65 grams of decon per gram of HD and continue the
:est as described for Sodlum Hypochlorite.

icoop up all material and place in approved DOT containers. Cover the con-

:ents of the drum with decontaminating solution as above. The exterior of

he drum shall be decontaminated and then labeled IAW EPA and DOT regula-

:ions. All leaking containers shall be overpacked with vermiculite placed

retween the interior and exterior containers. Decontaminate and label IAW

SPA and DOT regulations. Dispose of the material IAW waste disposal methods

rovided below. Dispose of the material used to decontaminate exterior of

lrum IAW Federal, state and local regulations. Conduct general area monitor-
.ng with an approved monitor (see Section 8) to confirm that the atmospheric

roncentrations do not exceed the airborne exposure limits (see Section 8).

IOTE: Surfaces contaminated with HD and then rinse-decontaminated may
*'volve sufficient mustard vapor to produce a physiological response.

IASTE DISPOSAL METHOD: All decontaminated material should be collected,
:ontained and chemically decontaminated or thermally decomposed in an EPA
‘oved incinerator, which will filter or scrub toxic by-products from

.uent air before discharge to the atmosphere. Any contamninated
)rotective clothing should be decontaminated wusing HTH or bleach and
thalyzed to assure it is free of detectable contamination (3X) level. The

:lothing should then be sealed in plastic bags inside properly labeled drums



nd held for shipment back to the DA issue point. Decontamination of waste
r excess material shall be accomplished in accordance with the procedures
utlined above with the following exceptlon-

~=-- HD on laboratory glassware may be oxidized by its vigorous
eaction with concentrated nitric acid.

Tase v % e —~

it burning or burying of HD ‘or items contalnlng or contaminated with
ny quantity is prohibited.

OTE: Some states define decontaminated surety material as a RCRA hazardous
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ESPIRATORY PROTECTION:

oncentration Respiratory Protection/Ensemble Required
mg/m3
ess than or equal Protective mask not required provided that:
to 0.003 as an (a) Continuous real-time monitoring (with
8-hr TWA alarm capability) is conducted in the
work area at the 0.003 mg/m3 level of
detection.

(b) M9, M17 or M40 mask is available and
donned if ceiling concentrations exceed
0.003 nmg/m3.

(c) Exposure has been limited to the extent
practicable by engineering controls
(remote operations, ventilation, and
process isolation) or work practices.

If these conditions are not met then the
following applies:

Full facepiece, chemical canister, air-
purifying respiratiors. (The M9, M17, or

M40 series or other certified equlvalent
masks are acceptable for this purpose in con-
junction with the M3 toxicological agent
protective (TAP) suit for dermal protection.)

eater than The Demilitarization Protective Ensemble

003 as an (DPE), 30 mil, may be used with prior

hr Twa approval from the AMC Field Safety Activity
Use time for the 30 mil DPE must be restricted
to two hours or less.

NOTE: When 30 mil DPE is not available the
M9 or M40 series mask with Level A protective
ensemble including impregnated innerwear

can be used. However, use time shall be
restricted to the extent operationally
feasible, and may not exceed one hour.



As an additional precaution, the cuffs of

the sleeves and the legs of the M3 suit shall
be taped to the gloves and boots respectively
to reduce ‘aspiration.

{
E. _LLATION:
ocal Exhaust. Mandatory. Must be filtered or scrubbed.

pecial. Chemical laboratory hoods shall have an average inward face
elocity of 100 1linear feet per minute (lfpm) plus or minus 10% with the
elocity at any point not deviating from the average face velocity by more
hat 20%. Laboratory hoods shall be located such that cross drafts do not
xceed 20% of the inward face velocity. A visual performance test utilizing

moke producing devices shall be performed in assessing the ability of the
ood to contain agent HD.

ther. Recirculation of exhaust air from agent areas is prohibited. No
onnection between agent area and other areas through the ventilation system
s permitted. Emergency backup power is necessary. Hoods should'be tested
emi-annually or after modification or maintenance operations. Operations
hould be performed 20 cm inside hoods.

ROTECTIVE GLOVES: MANDATORY. Butyl toxicological agent protective gloves
M3, M4, gloveset). -

YE PROTECTION: As a minimum, chemical goggles will be worn. For splash
azard use goggles and face-shield. '

1. "R PROTECTIVE EQUIPMENT: Full protective clothing will consist of the
t outyl rubber suit with hood, M2A1 boots, M3 gloves, impregnated
muerwear, M9 series mask and coveralls (if desired), ox the
)emilitarization Protective Ensemble (DPE). For general lab work, gloves
nd lab coat shall be worn with M9 or M17 mask readily available.

n addition, when handling contaminated lab animals, a daily clean smock,
‘oot covers, and head covers are required.

[ONITORING: Available monitoring equipment for agent HD is the M8/M9 detec-
‘or paper, blue band tube, M256/M256Al1 kits, bubbler, Depot Area Air Moni-
oring System (DAMMS), Automated Continuous Air Monitoring System (ACAMS),
'‘AM-M1, Hydrogen Flame Photometric Emission Detector (HYFED), and the Minia-
ure Chemical Agent Monitor (MINICAM). '

B G A s e e Bt e G e iy o e e St = T A T —— A T e S = = A T — S T - —- . - . - S = v = . . e At 4= S M = A = S T At - s s = A Ty e = e —

S B S e s et e T Tt . T Tt e s s S e M Ay T e . A s St " S . ek G o S S At S G e s S T . - " Gt - — Gt Gt = A T e Sme o e —

RECAUTIONS TO BE TAKEN IN HANDLING AND STORING:
uring handling, the ‘'buddy" (two-man) system will be used. Contdiners
hould be periodically inspected for leaks, either visually or using a
etector kit, and prior to transfering the containers from storage to work
reas. Stringent control over all personnel handling HD must be exercised.
hemical showers, eyewash stations, and personal cleanliness facilities must
rovided. Each worker will wash their hands before meals and shower
oughly with special attention given to hair, face, neck, and hands using
~ ity of soap before leaving at the end of the work day. No smoking,
ating, or drinking is permitted at the work site. Decontaminating equip-
ent shall be conveniently located. Exits must be designed to permit rapid
vacuation. HD should be stored in containers made of glass for Research,



evelopment, Test and Evaluation {RDTE) quantities or one-ton steel con-
ainers for large quantities. Agent shall be double-contained in liquid-
lght containers when in storage.

THER PRECAUTIONS: For additional information see AMC-R 385-131, "“Safety
egulations for Chemical Agents H, HD, HT, GB and VX" and USAEHA Technical
uide No.173, "Occupational Health Guidelines for the Evaluation and Control
f Occupational Exposure to Mustard Agents H, HD, and HT".
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ROPER SHIPPING NAME: Poisonous liquid, n.o.s.

OT HAZARD CLASS: Poison A

OT LABEL: Poison Gas

OT MARKING: Poisonous liquid, n.o.s. (Sulfide, bis 2—chlof§eth§l)) NA 1955
OT PLACARD: POISON GAS

MERGENCY ACCIDENT PRECAUTIONS AND PROCEDURES: See Sections IV and VIII.
RECAUTIONS TO BE TAKEN IN TRANSPORTATION: Motor vehicles will be
lacarded regardless of quantity. Driver shall be given full and complete
nformation regarding shipment and conditions in case of emergency. AR 50-6

eals specifically with the shipment of chemical agents. Shipment of agents
ill be escorted in accordance with AR 740-32. '

hile the Chemical Research Development and Engineering Center,
epartment of the Army believes that the data contained herein are
actual and the opinions expressed are those of qualified experts
‘egarding the results of the tests conducted, the data are'-not to be taken
S a warranty or representation for which the Department of the Army or
‘hemical Research Development and Engineering Center assumes legal
‘esponsibility. They are offered solely for your consideration,
nvestigation, and verification. Any use of these data and information must
e determined by the user to be in accordance with applicable
‘ederal, State, and local laws and regulations.

ADDENDUM A
ADDITIONAL INFORMATION FOR THICKENED HD

RADE NAME AND SYNONYMS: Thickened HD, THD

AZARDOUS INGREDIENTS: K125 (acryloid copolymer, 5%) is used to thicken

D. K125 is not known to be hazardous except in a finely-divided, powder
orm.

gYSICAL DATA: Essentially the same as HD except for viscosity. The
1scosity of HV is between 1000 and 1200 centistokes & 25 DEG C..



Lo e b

[RE AND EXPLOSION DATA:- Same as HD.

. »TH HAZARD DATA: Same as HD except for skin contact. For skin Contact,
>F respiratory protective mask and remove contaminated Clothing
%F 1ITATELY. IMMEDIATELY scrape the HV form the skin surface, then wash the
oncaminated surface with acetone. Seek medical attention IMMEDIATELY.

PILL, LEAK, AND DISPOSAL PROCEDURES: If spills or leaks of HV occur,
ollow the same procedures as those for HD, but dissolve the THD in acetone
rior to introducing any decontaminating solution. Containment of THD is
enerally not necessary. Spilled THD can be carefully scraped off the
ontaminated surface and placed in a fully removable head drum with a high
ensity, polyethylene lining. The THD can then be decontaminated, after it
as been dissolved in acetone, using the same procedures used for HD.
ontaminated surfaces should be treated with acetone, then decontaminated
sing the same procedures as those used for HD.

OTE: Surfaces contaminated with THD or HD and then rinse-decontaminated may
volve sufficient mustard vapor to produce a physiological response.

PECIAL PROTECTION INFORMATION: Same as HD.

PECIAL PRECAUTIONS: Same as HD with the following addition. Handling'?he
HD requires careful observation of the "stringers" (elastic, thread-like
ttachments) formed when the agents are transferred or dispensed. These

tringers must be broken cleanly before moving the contaminating device or
ispensing device to another 1location, ~.or unwanted contamination of a
>ing surface will result.

f "SPORTATION DATA: Same as HD.
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Genium Publishing Corporation
1145 Catal Steeet
Schenectady, NY 12303-1836 USA

Material Safety Data Sheet No. 310
from Genium's Reference Collection ( P h(gzm]s CHLORIDE

Issued: September 1985

(518) 377 8855 cenuM pupusiing coar. | Revised: November 1988

“SECTION. 1. JAL IDENEIEICATION

Material Name: METHYLENE CHLORIDE ‘ 0
Description (Origin/Uses): Used widely in paint removers, as a solvent for plastics, as a degreasing 0 Q
agent, in propellant mixtures for acrosol sprays, and as a blowing agent in foams. HMIS ’
Other Designations: Dichloromethane; Freon 30%; Methane Dichloride; Methylene Bichloride; H 2 R 1 NFPA
Methylenc Dichloride; CH,CL; CAS No. 0075-09-2 F s I3
Manulacturer: Contact your supplier or distributor. Consult the latest edition of the Chemicatweek PPG* 53 .
Buyers’ Guide (Genium ref. 73) for a list of supplicss. *Seesect 8 K 1

Methylene Chloride, ca 100%

OSHA PEL ACGIH TLYV, 1983-89 Toxicity Data®
8-Hour TWA: 500 ppm TLV-TWA: 50 ppm, 175 mg/m®  Rat, Oral, LD, : 2136 mg/kg

Ceiling: 1000 ppm Acceptable Maximum Peak (Adopted 1988-89) Human, Inhalation, TC : 500 ppm (8 Hours)
above the Ceiling: 2000 ppm for 5 Minutes in .
Any 2-Hour Period

*See NIOSH, RTECS (PA8050000), for additional data with references to irritative, reproductive, mutagenic, and tumorigenic effects

Bolling Point: 103.55°F (39.75°C) at 76 Torrs Molecular Welght: 84.94 Grams/Mole

Melting Polnt: -142°F (-96.7°C) ) Solubility in Water (%): 1% by Weight
VYapor Density (Air = 1): 2.9 Specific Gravity (H,0 = 1): 1.3255 at 68°F (20°C)
Vapor Pressure: 440 Torrs at 77°F (25°C) % Volatile by Volume: Ca 100

Appearance and Odor: A clear, colorless, volatile liquid; distinctive, penetrating, ethereal odor. The odor will not serve as a useful
warnmg pmpcrty because concentranons of 100 ppm are not easﬂy pcmepn’blc. Most persons can detect this odor at above 300 m,

Flash Point* I Autoxgmhon Tcmpcmturc. 1033°F ( UEL: 19% vlv
Extinguishing Medla: *Methylene chloride is not flammable under ordinary conditions. However, flammable vapor-air mixtures can
form at approximately 212°F (100°C). Use water spray to cool fire-cxposed containers and to flush spills away from exposures. Use
extinguishing agents that will put out the surrounding fire. Unusual Fire or Explosion Hazards: Methylene chloride vapor is heavier
than air and may collect and concentrate in low-lying, confined spaces. The high vapor pressure of methylene chloride means that when it
is spilled, its vapor concentration in air can increase rapidly. If this vapor is heated, an explosion hazard is associated with the vapor-air
mixture. Containers of this material may rupture violently if they are involved in fires. Special Fire-fighting Procedures: Wear a self-
contained breathing apparatus (SCBA) with a full facepiece operated in the pressure-demand or positive-pressure mode.

Stabitity/Polymerization: Methylene chloride is stable in closed containers during routine operations. Hazardous polymerization cannot
occur, Chemlcal Incompatibilities: Methylene chloride can react dangerously with nitrogen tetroxide, liquid oxygen, potassium, sodium,
sodium-potassium alloys, lithium, potassium hydroxide with N-methyl-N-nitroso urea, potassium #-butoxide, and finely powdered alumi-
num and magnesium. Conditions to Aveld: Avoid all exposure to sources of ignition, heat, and incompatible chemicals. Prolonged
exposure to water may cause hydrolysis to highly corrosive hydrochloric acid when the temperature is above 140°F (60°C). In oxygen-
enriched atmospheres or when heated (>212°F [100°C}), methylene chloride vapor can be readily ignited. Hazardous Products of
Decomposition: Exposure to high temperature (from open flame, hot surfaces, uninsulated steam lines, welding arcs, etc.) can produce
toxic and corrosive thermal-oxidative products of decomposition such as hydrogen chloride, carbon monoxide, and even small quantities of
phosgcnc gas, wh:ch is cxtrcmcly poxsonous

Carclnogenlclty Methylcnc chlondc is hstcd asa suspectcd human can:mogcn by the ACGIH (whxch classxﬁcs it as a group A2
carcinogen). Summary of Risks: Accidental contact of liquid methylene chloride with skin or eyes causes painful irritation and possible
burns if not promptly removed. Exposure by way of contaminated gloves, clothing, or paint remover formulations can produce these same
irritant effects. Long-term exposure to mild or moderate doses of methylene chloride may cause a delayed (24 to 48 hours) onset of
dizziness, headache, meatal confusion, slurred speech, double vision, and sleeplessness. Medical recovery can be slow. Overexposure to
methylenc chloride can cause elevated levels of carboxy hemoglobin in the blood (this same effect results from overexposure to carbon mon-
oxide). Medical Conditions Aggravated by Long-Term Exposure: None reported. Target Organs: Skin, eyes, respiratory system, CNS,
liver, kidaeys, and blood. Primary Entry: Inhalation, skin contact/absorption. Acute Effects: Headache, giddiness, stupor, frritability,
fatigue, lingling in the limbs, and narcosis that is oot usually fatal if the cxposure is terminated before anesthetic death occurs. Chronic
Effects: The ACGIH classification of this material as a suspected human carcinogen implies that cancer is a possible effect of chronic
exposure to methylene chloride. FIRST AID: Eyes. Immediately flush eyes, including under the eyelids, gently but thoroughly with

Copyright © 1988 Genium Publishing Corporatioa
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SEETIO - HAZARDSINFORMATION, con
flooding amounts of running water for at least 15 minutes. Skin, Rinse the affected area with flooding amounts of water and then wash it with
soap and water. Inhalation. Remove the exposed person to fresh air; restore and/or support his or her breathing as needed. Have qualified
medical personnel administer oxygen as required. Note to Attending Physician: Do not administer adrenalin. Ingestion. Unlikely. Should
this type of exposure occur, do not induce vomiting because of the danger of aspiration. If spontaneous vomiting should occur, position the
exposed person's head below his or her trunk to resist aspiration. Get medical help (In plant, paramedic, community) for all exposures,
Seck prompt medical assistance for further treatment, observation, and support after first aid. Note to Physician: Absorbed methylene
chloride is stored in body fat and metabolizes to carbon monoxide. This produced carbon monoxide increases and sustains carboxyhemo-
globin levels in the blood, which concommitantly reduces the oxygen-carmrying capacity of the blood. NIOSH advises preplacement and
annual medical exams that emphasize liver, kidney, eye, skin, CNS, and respiratory system functions and a complete blood count. Simultane-
ous exposure to tobacco smoke, alcohol, and catbon monoxide, along with heavy manual labor, increases the body burden of a worker as well
as the toxic hazards of the methylene chloride. In significant exposures, serum methylene chloride levels are of no clinical importance.
Ncumlogxc and hepatic status as wc]l as carboxy hemoglobm should be momtorcd.

SpilVLeak: Notify safety personnel, evacuate unnecessary personnel, eliminate all sources of ignition immediately, and provide adequate
explosion-proof ventilation. Cleanup personnel need protection against this liquid's contact with the skin or eyes as well as inhalation of its
vapor. Contain large spills and collect waste or absorb it with an inert material such as sand, earth, or vermiculite. Use nonsparking tools to
place waste liquid or absorbent into closable containers for disposal. Keep waste out of sewers, watersheds, and waterways. Waste
Disposal: Contact your supplier or a Jicensed contractor for detailed recommcndanons Follow Federal, state, and local regulations.
OSHA Deslgnations

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

EPA Deslgnations (40 CFR 302.4)

RCRA Hazardous Waste, NO. U080

CERCLA Hazardous Substance, Reportable Quanuty' 1000 1bs (454 kg), per the Clean Water Act (CWA), § 307 (a), and the Resource
Conservanon and Recovcxy Act (RCRA), § 300 3

Goggles- Always wear pmtccuvc eyeglasscs or chexmca! safety goggls thre splashmg is possible, wear a full face shield. Follow OSHA
eyc- and face-protection regulations (29 CFR 1910.133). Respirator: Use a NIOSH-approved respirator per Genium reference 88 for the
maximum-use concentrations and/or exposure limits cited in section 2. Follow OSHA respirator regulations (29 CFR 1910.134). For
emergency or nonroutine operations (spills or cleaning reactor vessels and storage tanks), wear an SCBA. Warning: Air-purifying respira-
tors will not protect workers in oxygen-deficient atmospheres. Other: Wear impervious neopreae, PVA, or Viton gloves, boots, aprons, and
gauntlets, ¢tc., to prevent any skin contact with liquid methylene chloride. Ventilation: Install and operate general and local maximum,
explosion-proof ventilation systems powerful enough to maintain airborne fevels of acetone below the exposure limits cited in section 2.
Local exhaust ventilation is preferred because it prevents dispersion of the contaminant into the general work area by eliminating it at its
source. Consult the latest edition of Genium reference 103 for detailed recommendations. Floor or sump veatilation may be necessary.
Safety Stations: Make emergency eyewash stations, safety/quick-drench showers, and washing facilities available in work areas. Contaml-
nated Equipment: Contact lenses pose a special hazard; soft lenses may absorb irritants, and all lenses conceatrate them. Do not wear
contact lenses in any work area. Remove contaminated clothing and launder it before wearing it again; clean this material from shoes and
cquipment. Other: Because the health effects of carbon monoxide and methylene chloride are additive (see sect. 6), workplaces should be
equipped with automatic sensing equipment that identifies workroom atmospheric levels of both of these materials. Comments: Practice
good personal hygiene; always wash thoroughly after using this material ahd before eating, drinking, smoking, using the toilet, or applying
cosmetics. Keep it off your clothing and equipment. Avoid transferring it from your hands to your mouth while eating, drinking, or smoking.
Do not cat, dnnk. or smoke in any work area. Do not mhalc methylcuc chloride vapcr

Storage/Segregation: Store methylene chloride in closed, moxstum-proof contmncrs ina cool dry, well-ventilated area away from
sources of ignition, strong oxidizers, caustics, and incompatible chemicals (see sect. 5). Protect containers from physical damage.

Special Handling/Storage: Prevent moist air from entering storage containers. Provide ventilation at the floor level in storage areas
because methylene chloride vapor is denser thaa air. Installation of a dryer and a safety seal on each tank is recommended. Aluminum is
not recommended for use as a storage material; appropriate storage materials include galvanized iron, black iron, or steel. Engineering
Controls: Make sure all engineering systems (production, transportation) are of maximum explosion-proof design. Electrically ground and
bond all containers and pipelines used in shipping, transferring, reacting, production, and sampling operations to prevent generating static
sparks.

Transportation Data (49 CFR 172.101-2)

DOT Shipplng Name: Dichloromethane or Methylene Chloride IMO Shipplng Name: Dichloromethane
D]?g h{x,zarg Class: ORM-A IMO Hazard Class: 6.1

ID No. UN1593 . Saj ’ *
DOT Packaging Requirements: 49 CFR 173.605 %g é,;bellz Szlunt g ndre».v sufross X
DOT Packaging Exceptions: 49 CFR 173.505 ackaging Group:

*Harmful-Stow away from Foodstuffs.
References: 1, 26, 38, 84-94, 100, 116, 117, 120, 122.

Judgments as to the suitability of information herein for purchaser’s purposes are
necessarily purchaser’s respouasibility. Therefore, although reasonable care has Prep ared by P [goe' BS

been taken in the preparation of such infi ion, Genlum Publishing Corp. . . . . .

extends o ties, makes o rep fons aad no responsibility Industrial Hygiene Review: DJ Wilson, CIH
as to the accuracy or suitability of such information for application to . . .

purchaser's intended purposes or for consequences of its use. + | Medical Review: MIJ Hardies, MD
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Material Safety Data Sheets Collection:

Genium Publishing Corporation
@ One Genium Plaza Sheet No. 683
Schenectady, NY 12304-4690 USA Polychlorinated Biphenyls (PCBs)

(518)377-8854 Issued: 11/88 Revision: A, 9/92

“Polychlorinated Blphenyls [CyyHyy ,Cl, (n=3, 4, 5)] Descriptlon: A class of nonpolar chlorinated hydrocarbons witha R 1 NEPA
biphenyl nucleus (two benzene nuclei connected by a single C-C bond) in which any or all of the hydrogen atoms havebeen [ 4 o

replaced by chlorine. Commercial PCBs are mixtures of chlorinated biphenyl isomers with varying degrees of chlorination. § 3+

Prepared industrially by the chlorination of biphenyl with anhydrous chlorine in the presence of a catalyst such as ferric K 1 %o
chloride or iron filings. Except for limited research and development applications, PCBs have not been produced in the US  * Skin

since 1977. When large quantities of PCBs were manufactured in the US, they were marketed under the tradename Aroclor  absorption  gMig
{Monsanto) and were characterized by four digit numbers. The first two digits indicating biphenyls (12), triphenyls (54), or H 2t
both (25, 44); the last two digits indicating the weight percent of chlorine. PCBs' thermal suability, nonflammability, and F 1
high dielectric capability made them very useful in electrical equipment. Formerly used as additives in hydraulic fluids, heat R 0
transfer systems, lubricants, cuuing oils, printer’s ink, fire retardants, asphalt, brake linings, automobile body sealants, PPE}
plasticizers, adhesives, synthetic rubber, floor tile, wax extenders, dedusting agents, pesticide extenders, and carbonless 18ec. 8
reproducing paper. PCBs are still used in certain existing electrical capacitors and transformers that require enhanced # Chronic
electrical protection to avoid hearing from sustained electric faults, Effects

Other Deslgnations: CAS No. 1336-36-3, Aroclor, Clophen, Chlorextol, chlorinated biphenyls, chlorinated diphenyl,
chlorinated diphenylene, chloro biphenyl, chloro-1,1-biphenyl, Dykanol, Fenclor, Incrteen, Kaneclor, Montar, Noflamol,
Phenoclor, Pyralene, Pyranol, Santotherm, Sovol, Therminol FR-1

Cautlons: PCBs are potent liver toxins that may be absorbed through skin. Potentially, chronic or delayed toxicity is significant because PCBs
accumulate in fatry tissue and may reasonably be anticipated to be carcinogens, PCBs are a bioaccumulative environmental hazard. When
bumed, decomposition products may be more hazardous than the PCBs.

5%
o

’ PCBs, contain various levels of polychlorinated dibenzofurans and chlorinated naphthalenes as con-taminant.s

1991 OSHA PELs, Skin 1985-86 Toxiclty Data®
8-hr TWA (Chlorodiphenyl, 42% chlorine): 1 mg/m® Rat, oral, TD: 1250 mg/kg administered intermittently for 25
8-hr TWA (Chlorodipheny), 54% chlorine): 0.5 mg/m® Mweel:s produced liver ?tjumors. :

al, oral, TDy 2 325 mg/kg administered to female for
1990 DFG (Germany) MAK, Danger of Cutaneous Absorption Aoand . oot :
TWA (Chlorodipheayl, 42% c’hlorinc): 0.1 ppm (1 mg/m) 30 days prior 1o mating and from the 1st to the 36th day of

Category III: Substances with systemic effects, onset of effect > 2 hr., gestation produced cffects on newbom (stillbirth; live birth

half-life > shift length (srongly cumulative) index; viability index).
Short-term Level: 1 ppm, 30 min., average value, 1 per shift '11'9V’}0 r?Cl.ilﬁlod Rx;I;:hL L 42% chi 11000 8/, ,
: s 3 A ipheny! o chlorine): 0.001 mg/my
gﬂ&ég”ﬁ‘gg;hxﬁg‘% chlorine): 0.05 ppm (0.5 mefm’) TWA (Chlorodiphenyl, 54% chlorine): 0.001 mg/m?
Short-term Level: 0.5 ppm, 30 min., average value, 1 pex shift 1992-93 ACGIH TLVs, Skin *

TWA (Chlorodiphenyl, 42% chlorine): 1 mg/m?
TWA (Chlorodiphenyl, 54% chlorine): 0.5 mg/m?

** These guidclines offer reasonably good protection against systemic intoxication, but may not gnarantee that chloroacne woa't occur,
+ Sec NIOSH, RTECS (TQ1350000), for sdditional reproductive, tumorigenic, and toxicity data.

D4
Bolling Polnt: 644-707 °F (340-375 °C) Speclfic Gravity: 1310 1.8 at 20 °C .
Melting Polnt: 42%: -2.2 °F (-19°C); 54%: 14 "F (-10 C;) Water Solubllity: Low solubility (0.007 10 5.9 mg/L)
Vapor Pressure: 1 mm Hg at 100 *F (38 °C); 10° t0 10 mm at 20°C Other Solubllitles: Most common organic solvents, oils, and fats;
Molecular Welght: 188.7 10 398.5 slightly soluble in glycerol and glycols.

Appearance and Odor: PCBs vary from mobile oily liquids to white erystalline solids and hard non-crystalline resins, depending npon
chlorine content.

* Physical and chemical properties vary widely according to degree and 1o the position of chlorination.

S

i-‘lash Point: 286-385 °F (141- 196 *C)0C* [Aulolgnlﬁon Temperature: 464 °F (240 *C);LEL: None reported 1 UEL: Nonc. reported

Extingulshing Medla: Use extinguishing media suitable to the surrounding fire. Use dry chemical, foam, carbon dioxide (CO3), or water spray.
Water spray may be ineffective. Use water spray to cool fire-cxposed containers or transformers. Do not scatter PCBs with high-pressure water
streanis. Unusual Fire or Explosion Hazards: Combustion products (hydrogen chloride, phosgene, polychlorinated dibenzofurans, and furans)
are more hazardous than the PCBs themselves. Speclal Fire-fightlng Procedures: Because fire may produce toxic thermal decomposition
products, wear a sclf-contained breathing apparatus (SCBA) with s full facepiece operated in pressure-demand or positive-pressure mode. Ap-
proach fire from upwind to avoid highly wxic decomposition products. Structural firefighter’s protective clothing will provide limited protection.
Do not release runoff from fire control methods to sewers or waterways. Dike for later disposal.

* Flash points shown are a range for various PCBs. Some forms do not have flash points.

ity Data’

Stability/Polymerization: PCBs arc very stable materials but are subject 1o photodechlorination when exposed to sunlight or UV (spectral region
above 290 nanometers). Hazardous polymerization cannot occur. Chemical Incompatibliftles: PCBs are chemically inert and resistant to
oxidation, acids, and bases. Conditlons to Avold: Avoid heat and ignition sourccs.

Hazardous Products of Decomposition: Thermal oxidative decomposition {1112-1202 °F (600-650 “C)} of PCBs can produce highly toxic

derivatives, including polychlorinated dibenzo-para-dioxins (PCDDs), polychlorinated dibenzofurans (PCDFs), hydrogen chloride, phosgene and
other irritants. ’ .
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No. 683 Polychlorinated Biphenyls (PCBs) 992

Section 6. Health Hazard Data = : cmi

Carclnogenleity: The LARC 9% and NTP®*n list PCBs as an LARC probable carcinogen (overall evaluation is 2A; limited human data; sufficient
animal data) and NTP anticipated carcinogen, respectively. Summary of Risks: PCBs arc potent liver toxins that can be absorbed through-
unbroken skin in toxic amaunts without immediate pain or irritation. PCBs have low acute toxicity, but can accumulate in fatty tissue and severe
health effects may develop later. Generally, toxicity increases with a higher chlorine content; PCB-oxides are more toxic. The toxic action on the
liver also increases with simultaneous exposuro-to other liver toxins, ¢.g. chlorinated solvents, alcohol, and certain drugs. Pathological pregnancies
(abnormal pigmentations, abortions, stillbirths, and underweight births) have been associated with increased PCB serum levels in mothers; PCBs
can be passed in breast milk. PCBs can affect the reproductive system of adults. Medical Condltions Aggravated by Long-Term Exposure:
Skin, liver, and respiratory disease. Target Organs: Skin, liver, eyes, mucous membranes, and respiratory tract. Primary Entry Routes:
Inhalation, dermal contact, ingestion. Acute Effects: Exposure to PCB vapor or mist is severely frritating to the skin, eyes, nose, throat, and upper
respiratory tract. Intense acute exposure to high concentrations may result in eye, lung, and liver injury. Systemic effects include nausea, vomitng,
increased blood pressure, fatigue, weight loss, jaundice, edema and sbdominal pain. Cognitive, neurobehavior and psychomotor impairment and
memory loss have also been seen after acute exposure. Chrounle Effects: Repeated exposure to PCBs can cause chloroacne; redness, swelling,
dryness, thickening and darkening of the skin and nails; swelling and burning of the cyes, and excessive eye discharge; distinctive hair follicles;
gastrointestinal disturbances; neurological symptoms including headache, dizziness, depression, nervousness, numbness of the extremities, and
Joint and muscle pain; liver enlargement; menstrual changes in women; and chronic bronchitis. Cancer, primarily liver, is also a possible result of
exposure, but data is inconclusive,

FIRST AID Eyes: Do not allow victim o rub or keep eyes tightly shut. Rinsing eyes with medical oil (olive, mineral) initially may remove PCB
and halt imritation better than water rinsing alone. Gently lift eyelids and flush immediately and continuously with flooding amounts of water until
transported to an emergency medical facility. Consult 2 physician immediately. Skin: Quickly remove contaminated clothing. Rinse with flooding
amounts of water for at least 15 min. Wash exposed area with soap and water. Multiple soap and water washings are necessary. Avoid the use of
organic solvents to clean the skin. For reddened or blistered skin, consult 2 physician. Inhalation: Remove exposed person to fresh air and support
breathing as needed. Ingestion: In most cases, accidental PCB ingestion will not be recognized until long after vomiting would be of any value,
Never give anything by mouth to an unconscious or convulsing person. Yomiting of the pure substance may cause aspiration. Consult a physician.
Note to Physiclans: Monitor patients for increased hepatic enzymes, chloroacne, and eye, gastrointestinal, and neurologic symptoms listed above,

Diagnostic tests include blood levels of PCBs and altered liver enzymes.
i 1s > dUIT

ety personnel, evacuate all unnecessary personnel, provi nate ventilation, and isolaie hazard area.
should protect against vapor inhalation and skin or eye contact. For small spills, take vp with sand or other noncombustible material and place into
containers for later disposal. For larger spills, dike far ahead of spill to contain for later disposal. Follow applicable OSHA regulations (29 CFR
1910.120). Environmental Transport: PCBs have been shown to bio-concentrate significandy in aquatic organisms. Ecotoxleity: Bluegill, TLm:
0.278 ppm/96 hr. Mallard Duck.nlABg,: 2000 ppm. Envirenmental Degradatlon: In general, the persistence of PCBs increases with an increase
degree of chlorination. Soll Absorption/Mobility: PCBs are tightly absorbed in soil and generally do not leach significantly in most aqueous soil
systems. However, in the presence of organic solvents, PCBs may leach rapidly through the soil. Volatilization of PCBs from soil may be slow, but
over time may be significant. Disposal: Approved PCB disposal methods include: incineration with scrubbing, high-efficiency boilers, landfills, and
EPA-approved alternative disposal me Each disposal method has various criteria. Contact your supplier or a licensed contractor for detailed
recommendations. Follow applicable Federal, state, and local regulations.

EPA Deslgnations
RCRA Hazardous Waste (40 CFR 261.33): Nt listed ] OSHA Designations
SARA Extremely Hazardous Substance (40 CFR 355): Not listed Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1-A)

Listed as a SARA Toxic Chemical (40 CFR 372.65)
Listadsaés_)? ?}ERCLA Hazardous Substance* (40 CFR 302.4): Final Reportable Quantity (RQ), 1 1b (0.454 kg) [* per CWA, Sec. 311(b)(4)
and a

canup personnel

Section §: Spécia .

Goggles: Wear protective cycgla.siés or chemical safety goggles, r OSHA eye‘- and face-protection reg,ulaliof:s 29 CFR 1910.133). Becausé '-
contact lens use in industry is controversial, establish your own policy. Respirator: Seek professional advice prior to respirator selection and use.

Follow OSHA respirator regulations (29 CFR 1910.134) and, if necessary, wear a MSHA/NIOSH-approved respirator. Select respirator based on its ‘

suitability to provide adequate worker protection for given working conditions, level of airbome contamination, and presence of sufficient oxygen.
Minimum respiratory protection should include a combination dust-fume-mist and organic vapor cartridge or canister or air-supplied, depending
upon the situation. For emergency or nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an SCBA. Warning! Air-
purifying respirators do not protect workers in oxygen-deficient atmospheres. 1 respirators are used, OSHA requires 2 written respiratory protec-
tion program that includes at least: medical certification, training, fit-testing, periodic environmental monitoring, maintenance, inspection, cleaning,
and convenient, sanitary storage areas. Other: Wear chemically protective gloves, boots, aprons, and gauntlets to prevent all skin contact. Butyl
rubber, neoprene, Teflon, and fluorocarbon rubber have break through times greater than 8 hrs. Ventilation: Provide gencral and local exhaust
ventilation systems to maintain airborne concentrations below the OSHA PEL (Sec. 2). Local exhaust ventilation is preferred because it prevents
contaminant dispersion into the work area by controlling it at its source ('™ Safety Stations: Make available in the work area emergency eyewash
stations, safety/quick-drench showers, and washing facilities. Contaminated Equipment: Separate contaminated work clothes from street clothes
and launder before reuse. Segregate contaminated clothing in such a manner so that there is no direct contact by laundry personnel. Implement
quality assurance to ascertain the completeness of the cleaning procedures. Remove this material from your shoes and clean PPE. Comments:
Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before eating, drinking, smoking,
using the toilet, or applying cosmetics.

Section:9, Special Precautions and Comments

Storage Requlrements: Store in a closed, labelled, container in & ventilated arca with appropriate air pollution control equipment.  Engineering
Controls: To reduce potential health hazards, use sufficient dilution or local exhaust veatilation to control airbome contaminants and to maintain
concentrations at the lowest practical level. Administrative Controls: Inform employees of the adverse health effects associated with PCBs. Limit
access to PCB work areas to authorized personnel. Consider preplacement and periodic medical examinations with emphasis on the skin, liver,
lung, and'reproductive system. Monitor PCB blood levels. Consider possidle efects on the fetus. Keep medical records for the entire length of

employment and for the following 30 yrs. Transportation Data (49 CFR 172.101)

DOT Shipplng Name: Polychlorinated biphenyls Packaging Authorlzatlons Quantity Limitations

DOT Hazard Class: 9 a) Exceptlons: 173,155 a) Passenger Alrcraft or Rallear: 100 L
ID No.: UN2315 b) Non-bulk Packaging: 173.202 b) Cargo Afreraft Only: 220 L

DOT Packing Group: I <) Bulk Packaglng: 173.241 Vessel Stowage Requirements

DOT Label: CLASS 9 a) Yessel Stowage: A

Speclal Provisions (172.102): 9. N81 b) Other: 34

HSDS Collection References: 26, 73, 89, 100, 101, 103, 124, 126, 127, 132, 133, 136, 163, 164, 168, 169, 174, 175, 180
>repared by: MJ Wurth, BS: Industriat Hyglene Review: PA Roy MPH, CIH; Medical Review: AC Dadington, MD

opyriate © 1992 by Gonium Publishing Corporation. Any commercial we or repr 0duction w thout dh peblisher’y pormiesion s prohibeed. Jud gnarts 15 10 the mitablliny of informatinn he win f~ S oot =T -
¢ ncocmarily the puschaser's responsdilzy. Although reasonable carc hus bocn taken in the propasstion ol sech mformation, Conmem PuNL o Fo o -
coporuibdity as 1o the scourecy or suitablity of suth nfarmation frw endioeine -
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Material Safety Data Sheet No. 677

from Genium's Reference Collection
Genium Publishing Carporation P 1,1,2.2-TETRACHLOROETHANE
1145 Catalyn Street
Schenectady, N%( ! 6 USA G Issued: November 1988 .
(5182 377'8855 GENIUM PUBUSRHING CORP. . :

Materlal Name: §,1,2,2- TE]'RACHLOROEI'HANE

Description (Orlg[n/Uscs): Used as a solvent primarily for cleaning and cxuacbou procedures and as a chemical o 0
intermediate in the manufacture of trichlorocthylenc and tetrachlorocthylene; and as an analytic reageat by textile
manufacturers in polymer characterization tests.

Other Deslgnations: Acetylene Tetrachloride; :ym—'l‘ctmctﬂomcthanc; CHCLCHCL,; CAS No. 0079-34-5 ngS

Manufacturer: Contact your supplier or distributor. Consult the latest edition of the Chemicalweek
Buyers® Guide (Genium ref. 73) for a list of suppliers.

1, l ,2,2-Tetrachloroethane, CAS No. 0079—34-5 OSHA PEL (Skin*)

8-Hr TWA: | ppm, 7 mg/m®

ACGIH TLYV (Skin*), 1988-89
TLV-TWA: 1 ppm, 7 mog/m?
Toxicity Data®*
*This material can be absorbed through intact skin, which contributes to overall Human, Oral, TD,: 30 mg/kg -
exposure. . . Human, Inhalation, TC ,: 1000 mg/m’ (30 Mins)
*#4See NIOSH, RTECS (KI8575000), for additional data with references to Rat, Oral, LD_: 800 mg/kg
reproductive, tumorigenic, and irritative cﬂ'ects. 4
S 7

:SEGEHIO

Bolllng Polnt: ?.95’F (146C) Molecular Weight: 168 Grams/Mole
Melting Polnt: -47°F (44°C) Solubllity in Water (%): Insoluble . .
% Volatlle by Volume: Ca 100 Speciflc Gravity (H,0 =1): 158658 at 77°F (25°C)

Vapor Pressure: 6 Torrs 2t 77°F (25°C)*

Appearance and Odor: A colorless, nonflammable, heavy, mobile liquid; sweetish, suffocating, characteristic chloroform odor. The odor
recognition threshold is reported to be less than 3 ppm.

*AtTT°F (25°C) the concentration of 1,1,2,2-tetrachlorocthanc in saturated air is approximately 7900 ppm.

Autoigrition Temperature

Extingulshing Medla: *1,1,2,2-Tetrachlorocthane does ot burn. Use extinguishing ageats that will put out the surrounding fire. Unusual
Fire or Explosion Hazards: Nooe reported. Special Flre-fighting Procedures: Wear a self-contained breathing apparatus (SCBA) with
a full facepiece operated in the pressurc-demand or positive-pressure mode to protect against the cffects of the nearby fire.

Stabllity/Polymerization: 1,1,2,2-Tetrachlorocthane is stable in closed containers during routine operations at room temperature.
Hazardous polymerization cannot occur. Chemical Incompatibilities: Hazardous reactions between 1,1,2,2-tetrachloroethane and 2,4-
dinitrophenyl disulfide, nitrogen tetroxide, chemically active metals such as potassium; and strong caustics such as potassium hydroxide,
sodium, sodium-potassium alloy, hot iron, aluminum, and zinc in the presence of steam are reported. Conditlons to Avold: Prevent
exposure to the incompatible chemicals listed above. Contact with water causes appreciable hydrolysis that will degrade and decompose this
liquid. Hazardous Products of Decomposition: Thermal-oxidative degradation of 1,1,2,2-letrachlorocthanc can produce highly toxic gases
such as carbon monoxide (CO) and oxides of chlorine (CI0,).

HEALTH:HAZARD INEORMATION: -

Carclnogenlclty NIOSH lists 1,1,2,2-tetrachlorocthane as a carcinogen.
Summary of Risks: 1,1,2,2-Tetrachlorocthane is absorbed through intact skin in significant amounts; one human fatality has been attrib-
uted 1o this route of exposure. This liquid is considered 1o be one of the most toxic of the common chiorinated hydrocarbons, particularly '
with respect o the liver. Severely acute exposure causes depression of the ceatral nervous system (CNS), which can cause death within 12
hours. Medlcal Conditlons Aggravated by Long-Term Exposure: None reported. Target Organs: Skin, eyes, respiratory system,
CNS, gastrointestinal system, liver, and kidoeys. Primary Entry: Inhalation, skin contact/absorption. Acute Effects: The initial symp-
toms of cxposure are lacrimation, salivation, and irritation of the nosc and throat; continued exposure can lead to nausea, vomiting, and
parcosis. Also, low blood pressure and cardiac rhythm abnormahhc: respiratory depression; nausea, vomiling, burns of the esophagus, -
and diarrhea; and anesthesia with dizziness leading to loss of consciousness and coma; plus possible transicul liver and kidney changes.
Chronic Effects: The two scts of manifestations arc (1) malaisc, drowsiness, decreased appetite, then nausea and retching, 2 bad taste in
the throal, conslipation, headache, pale stools, jaundice, aod dark urine, as well 3s mental confusion, stupor, and coma; apd (2) haod

Copyright © 1988 by Geninm Publishing Corpar atioa -
Any commcicial asc of foprodection without @ pudlisher’'s pormiinon i probibilcd
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No.677  1,1,2,2-TETRACHLOROETHANE  11/88

‘SECGTION 6. HEALTH: HAZARD* INEORMATION;  on

tremors, scasation of deafoess, sumbness in hands and fect, a decrease in reflexes, headache, and vausca. FIRST AID: Eyes. Immediately
flush eycs, including under the eyelids, gently but thoroughly with flooding amounts of rupning water for at least 15 minutes. Skin. Rinse
the affected arcas with flooding amounts of water, then wash it with soap and water, Inhalation. Remove the exposed person to fresh air;
restore and/or support his or her breathing as needed. Have qualified medical personnel administer oxygen as required. Keep the exposed
person warm and at rest until medical help is available. Ingestion. Unlikely. Should this type of exposure occur, give the exposed person 3
glasses of waler to drink and induce vomiting, then repeat this procedure. Get medical help (In plant, paramedic, communlty) for all
exposures. Seck prompt medical assistance for further treatment, observation, and support after first aid. Note to Physiclan: Workers
cxposed to this liquid should be evaluated with a full battery of tests for the hvcr, kidoeys, and CNS systcms. as well as the blood.

Spll/Leak: Notify safety pcxsonucl, evacuate unnecessary pcrsonncl. aud provide adequate veatilation. Cleanup pcrsonncl must bc prop-
erly clothed and equipped to protect the skin and eyes against any coatact with the liquid as well as inhalation of its vapor (see sect. 8).
Vacuum the spilled 1,1,2,2-tetrachloroethane and pump it into suitable containers for disposal. Waste Disposal: Contact your supplier
or a licensed contractor for detailed recommendations. Follow Federal, state, and Jocal regulations.

OSHA Deslgnations

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

EPA Designations (40 CFR 302.4)

RCRA Waste, No. U209

CERCLA Hazardous Substance, Reportable Quantity: 11b (0.454 Xg), per the Clean Water Act (CWA), § 307 (2); and the Resource
Conservation and Recovery Act (RCRA), § 3001.

: Gogglw: Always wear pmtccnvc cycglasm or chemical safcty gogglcs. Wbc:c splashmg of this liquid is possible, wear a full face
shield. Follow OSHA eye- and face-protection regulations (29 CFR 1910.133). Resplirator: Use a NIOSH-approved respirator per
Genium reference 83 for the maximum-use concentrations and/or the exposure Jimits cited in section 2. Follow OSHA respirator regula-
tions (29 CFR 1910.134). For emergency or noaroutine operations (spills or cleaning reactor vessels and storage tanks), wear an SCBA.
Wamlng: Air-purifying respirators will not protect workers in oxygen-deficient atmospheres, Other: Wear impervious gloves, boots,
aprons, gauatlets, etc,, to prevent skin contact with this liquid. Ventilation: Install and operate gencral and local ventilation systems
powerful enough to maintain airborne levels of this material below the OSHA PEL standard cited in section 2. Local exhayst ventilation
is preferred because it prevents dispersion of the contaminant into the general work area by eliminating it at its source. Consult the latest
edition of Genium reference 103 for detailed recommendations. Safety Statlons: Make emergency eyewash stations, safety/quick-drench
showers, and washing facilities available in work areas. Contaminated Equipment: Contact lenses pose a special hazard; soft lenses
may absorb irritants, and all lenses concentrate them. Do not wear contact lenses in any work area. Remove contaminated clothing and
launder it before wearing it again; clean this material from your shoes aod equipment. Comments: Practice good personal hygiene;
always wash thoroughly after using this material and before eating, drinking, smoking, using the toilet, or applying cosmetics. Keep it off
your clothing and equipment. Avoid transferring it from your hands to your mouth while eating, drinking, or smoking. Do not eat, drink,
or smoke in any work area. Do not inhale 1,1,2,2-tetrachlorocthane vapor.

Storage/Segregaﬂon. Store 1,1,2,2-tetrachlorocthane in closed, airtight contaioers in 2 cool, dry, well-ventilated area away from incom-
patible chemicals (see sect. 5). Special Handling/Storage: Provide storage areas with adequate ventilation to prevent concentrations of
the vapor from building up beyond the occupational exposure limits cited in section 2.

Transportation Data (49 CFR 172.101-2)

DOT Shipping Name: Tetrachioroethane

DOT Hazard Class: ORM-A

ID No. UN1702

DOT Packaglng Requirements: 49 CFR 173.620
DOT Packaging Exceptions: 49 CFR 173.505

IMO Shipping Name: 1,1,2,2-Tetrachloroethane
IMO Hazard Class: 6.1

IMO Label: Poison

IMDG Packaging Group: II

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

Judgments as to the suitability of iaformation hereia foc purchasers purposes are prepma by: PI Igoc. BS

Becessarily purchaser's respoasibility, Therefore, although reasooable care has

beu uh:: {o the ptepanuon of such information, Geaium Publishiog Corp. . : e s

o . makes a0 reprcscatations sad 20 respoosibility Industrial Hygiene Review: DJ Wilson, CIH
33 to the accuracy o:wlub(my of such information for applicatioa 1o . . .
purchaser’s loleaded purposes or for consequences of its use. s | Medical Review: W Silverman, MD

Gq:yﬂgti © 1988 by Ocalum Publishing Corporstion
Any commercial wsc of iepoduction without the publishar’s pormisaion s prohibited
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Material Safety Data Sheets Collection:

: Genium Publishing Corporation |
’ @ One Genium Plaza Sheet No. 312
! Schenectady, NY 12304-4690 USA Trichloroethylene

(518) 377-8854

Issued: 7/79 Revision: F, 9/92

‘Sectil aterial

Trlchloroelhylene (C,HC1) Dscﬂpﬁon. Derived by treating tetrachloroethane with lime or other alkali in the presenceof R 1
water, or by thermal dwomposmon of tetrachloroethane followed by steam distillation. Stabilizers such as epichlorohydrin, 1 2
isobutanol, carbon tetrachloride, chloroform, benzene, or peatanol-2-tricthanolamine are then added. Used as a degreasing S 2 000
_solvent in electronics and dry cleaning, a chemical intermediate, a refrigerant and heat-exchange liquid, and a diluentin paint K_ 3 0

and adhesives; in oil, fat, and wax extraction and in acrospace operations (flushing liquid oxygen). Formerly used asa * Skin
fumigant (food) and anesthetic (replaced due to its hazardous decomposition in closed-circnit apparatus). e HMIS
Other Deslgnations: CAS No. 79-01-6; acetylene trichloride; Algylen; Anamenth; Beazinol; Cecolene; Chlorylen; Dow- H 2¢
Tri; ethylene trichloride; Germalgene; Narcogen; Triasol; trichloroethene; TCE; 1,1,3-trichloroeth: F 2
Manufacturer: Contact your supplier or distribator. Consult latest Chemical Week Buyers’ Gladcz” for a supplicrs list. }gpﬁto

+ Chronic
Cautlons: TCE is irritating and toxic to the central nervous system (CNS). Inhalation of high concentrations have lead to death due to Effects

ventricular fibrillation. Chronic exposure may lead to heart, liver, and kidney damagc. The liguid is absarbed through the skin. Although ¥ Sec. 8
it has a relatively low ﬂash point, TCE bums with dimculty

Trichloroethylene, < ilizers (Sec. l)].

1991 OSHA PELs 1992-93 ACGIH TLVs 1985-86 Toxicity Data®

8-br TWA: 50 ppm (270 mg/m’) TWA: 50 ppm (269 mg/m’) Homan, inhalation, TC, : 160 ppm/83 min caused

15-min STEL: 200 ppm (1080 mg/m®)  STEL.: 200 ppm (1070 mg/m?) hallacinations and distorted perceptions.

1990 IDLH Level 1990 DFG (Germany) MAK Human, lymphocyte: S mL/L caused DNA inhibition.

1000 ppm Ceiling: 50 ppm (270 mg/m’) Rabbit, skin: S00 mg/24 hr caused severe irritation.

1990 NIOSH REL Category II: Substances with systemic effects  Rabbit, eye: 20 mg/24 hr caused moderate frritation.

10-hr TWA: 23 ppm (~135 mg/m?) Half-life: 2 hr to shift length . Mouse, oral, TD, ; 455 mg/kg administered intermit-
P:kmE;:’:mi};mm zjsohli’fth' 30 min tendy for 78 weeks prodaced liver tumors.

* Sec NIOSH, RTECS (KX4550000), for additional irritation, mutation, reproductive, tumorigenic snd taxicity data

Bolling Point: 189 °F (87 *C) Vapor Pressure: 58 mm Hg at 68 °F (20 °C); 100 mm H at 32 °F (

Freezing Polnt: -121 °F (85 °C) Saturated Vapor Denslty (Alr = 0.075 Ibs/f€%; 1.2 kg/m®): 0.0956 xbs/ft’ 1.53 kg/m®
Yiscosity: 0.0055 Poise at 77 “F (25 *C) Water Solubility: Very slightly soluble; 0.1% at 77 °F (25 *C)

Molecular Weight: 131.38 Other Solublflities: Highly soluble in organic solvents (alcohol, acetone, ether, carbon
Density: 1.4649 at 20/4 °C tetrachloride, & chloroform) and lipids.

Refraction Index: 1.477 at 68 °F (20 *C/D) Surface Tenslon: 29.3 dyne/cm

Odor Threshold: 82 to 108 ppm (not an effective warning)
Appearance and Odor: Clear, colorless (sometimes dyed blue), mobile liquid with a sweet chloroform odor.

Extinguishing Medla: A Class 1C Flammable Liquid. Although it has a flash point of90 °F, TCE bumns with difficulty. For small fires, use dry
chemical, carbon dioxide, water spray, or regular foam. Foc large fires, use water spray, fog, or regular foam. Unusnal Fire or Explosion Hazards:
Vapor/air mixtures may explode when ignited. Container may explode in heat of fire. Special Fire-fighting Procedures: Because fire may prodoce
taxic thermal decomposition products, wear a self-contained breathing apparatus (SCBA) with a full facepiece operated in pressure-demand or
positive-pressure mode. Structural firefighters’ protective clothing provides only limited protection against TCE. Apply cooling water to sides of
container until well after fire is out. Stay away from ends of tanks. Do not release runoff from fire control methods to sewers or waterways.

Stabllltyll’olymerhaﬁon: TCE slowly decomposes in the presence of light and moisture to form comrosive hydrochloric acid. Hazardous polym-
erization cannot occur. Chemical Incompatibilities: Include alkalis (sodium hydroxide), chemically active metals (aluminam, berylliom, lithinm,
magnesium, sodium, potassium, and titanjum), epoxides, and oxidants (nitrogen tetraoxide, perchloric acid). Contact with 1-chloro-2,3-¢poxy propane
or the mono and di 2.3-epoxypmpyl ethers of 1,4-butanediol + 2,2-bis-4(2',3"-epoxypropoxy)-phenylpropane can, in the presence of catalytic
quantities of halide ions, cause dehydrochlorination of TCE to explosive dichloroacetylene. Conditions to Avold: Exposure to light, moisture,
ignition sources, and incompatibles. Hazardous Products of Decomposition: Thermal oxidative decomposition of TCE (above 300 *C) or exposure
to ultraviolet light can produce carbon dioxide (CO,) and toxic dichloro acetylene (explosive), chlorine, hydrogen chloride, and phosgene gas.

y: ollowing agencies hav inog: i

Gcrmany MAK (Class B, justifiably suspected of having carcinogenic potemul), & NIOSH (Class X, carcinogen defined with no further caxcgor-
ization). Summary of Risks: TCE vapor is irritating to the eyes, nose, and respiratory tract and inhalation of high concentrations can lead to severe
CNS effects such as unconsciousness, ventricular arrythmias, and death due to cardiac arrest. Mild liver dysfunction was also seen at levels high
enough to produce CNS effects. Contact with the liquid is imritating to the skin and can lead to dermatitis by defatting the skin. Chronic toxicity is
observed in the victims increasing intolerance to alcohol characterized by ‘degreasers flush’, a ransient redness of the face, trunk, and arms. The
euphoric effect of TCE has led 0 craving, and habital sniffing of its vapors.

Continue on rnext page
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Séction 6. Health 'Hazard Data, Continued aEE

TCE crosses the placental barrier and thus exposes the fetus (any effects are yet unknown). There are increased reports of menstrual ders in
women workers and decreased libido in males at exposures high enough o.cause CNS effects. TCE is eliminated unchanged in expired air and as
metabolites (trichloroacetic acid & trichloroethanol) in blood and urine. Medical Conditlons Aggravated by Long-Te‘rm Exposure: Disorders of
the nervous system, skin, heart, liver, and kidney. Target Organs: Respiratory, central & peripheral nervous, and cardiovascular (heart) systems,
liver, kidney, and skin. Primary Entry Routes: Inhalation, skin and eye contact, and ingestion (rarely). Acute Effects: Vapor inhalation can
cause eye, nose, and throat irritation, nausea, blurred vision, overexcitement, headache, drunkenness, memory loss, irregular heartbeat (resulting in
sudden death), unconsciousness, and death due to cardiac failure. Skin contact with the liquid can cause dryness and cracking and prolonged
cxposure (generally if the victim is unconscious) can cause blistering. Eye contact can cause irritation and watczing, with comeal epithelium injury
in some cases. Ingestion of the liquid can cause lip, mouth, and gastrointestinal irritation, irregular heartbeat, nausea and vomiting, diarrhea
(possibly blood-stained), drowsiness, and risk of pulmonary edema (fluid in lungs). Chronic Effects: Effects may pezsist for several weeks or
months after repeated exposure. Symptoms include giddiness, irritability, headache, digestive disturbances, mental confusion, intolerance to aleohol
(degreasers flush), altered color perception, loss or impairment of sense of smell, double vision, and peripheral nervous system function impairment
including persistent neuritis, temporary loss of sense of touch, and paralysis of the fingers from direct contact with TCE liquid.

FIRST AID Eyes: Do not allow viclim to rub or keep eyes tightly shut. Gently lift eyelids and flush immediately and continuously with flooding
amounts of water until transported to an emergency medical facility. Consult a physician immediately. Skin: Quickly remove contaminated
clothing. Rinse with flooding amounts of water for at least 15 min. Wash exposed area with soap and water. Inhalation: Remove exposed person to
fresh air and support breathing as needed. Ingestlon: Never give anything by mouth to an unconscious or convulsing person. Contact a poison
control center and unless otherwise advised, have that conscious and alert person drink 1 to 2 glasses of water, then induce vomiting. Do not give
milk, as its fat content (TCE is lipid soluble) may inhance gastrointestinal absorption of TCE. Note to Physiclans: TCE elimination seems to be
triphasic with half lives at 20 min, 3 hr, and 30 hr. Some success is seen in treating patients with propranolol, atropine, and disulfiram. Monitor
urine and blood (lethal level = 3 1o 110 pg/mL) metabolites. BEI = 100 mg/g creatinine (trichloroacetic acid) in urine, sample at end of workweek.
BEI = 4 mg/L (trichloroethancl) in blood, sample af end of shift at end of the workweek. These tests are not 100% accurate indicators of exposure;
monitor TCE in expired air as a confirmatory test.

t Spi k; and

Spiil/Leak: Immediately notify safety personne! . BN

spills, take up with earth, sand, vermiculite, or other absorbent, noncombustible material and place in suitable container for later disposal. For large
spills, flush to containment area where density stratification will form a bottom TCE layer which can be pumped and containerized. Report any
release in excess of 1000 1bs. Follow applicable OSHA regulations (29 CFR 1910.120). Ecotoxicity Values: Bluegill sunfish, LCy, = 44,700 pg/L/
96 hr; fathead minnow (Pimephales promelas), LCs, = 40.7 mg/L/96 hr. Environmental Degradation: In air, TCE is photooxidized with a half-life
of 5 days and reported to form phosgene, dichloroacetyl chloride, and formyl chloride. In water it evaporates rapidly in minutes to hours. TCE
rapidly evaporates and may leach since it does not absorb to sediment. Soil Absorption/Mobility: TCE has a Log K, of 2, indicating high soil
mobility. Disposal: Waste TCE can be poured on dry sand and allowed to vaporize in isolated location, purified by distillation, or returned to
sugplier. A potential candidate for rotary kiln incineration at 1508 to0 2912 °F (820 to 1600 °C) with an acid scrubber to remove halo acids. Contact
your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations.

EPA Deslgnations OSHA Designations

SARA Extremely Hazardous Substance (40 CFR 355): Not listed Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1-A)
Listed as a SARA Toxic Chemical (40 CFR 372.65)

Listed as a RCRA Hazardous Waste (40 CFR 261.33 & 261.31): No. U228 & FO02 (spent solvent)
Listed as a CERCLA Hazardous Substance* (40 CFR 302.4): Final Reportable Quantity (RQ). 100 Ib (45.4 kg) [* per RCRA, Sec. 3001, CWA Sec.

Goggles: Wear chemical safety goggles (cup-type or rubber framed, equipped with impact-resistant glass), per OSHA eye- and face-protection
regulations (29 CFR 1910.133). Because contact lens use in industry is controversial, establish your own policy. Resplrator: Seek professional
advice prior to respirator selection and use. Follow OSHA respirator regulations (29 CFR 1910,134) and, if necessary, wear a MSHA/NIOSH-
approved respirator. At any detectable concentration, wear a SCBA with a full facepiece operated in pressure demand or other positive pressure
mode. For emergency or nonroutine operations (cleaning spills, reactor vessels, or slorage tanks), wear an SCBA. Warning! Air-purifying respira-
tors do not protect workers in oxygen-deficient atmospheres. If respirators are used, OSHA requires a respiratory protection program that includes
al least: medical centification, training, fit-testing, periodic environmental monitoring, maintenance, inspection, cleaning, and convenient, sanitary
storage areas. Other: Wear chemically protective gloves, boots, aprons, and gauntlets made from Viton or Neoprene to prevent skin contact. Do not
use natural rubber or polyvinyl chloride (PVC). Ventilation: Provide general and local exhaust ventilation systems to maintain airborne concentra-
tions below OSHA PELSs (Sec. 2). Local exhaust ventilation is preferred because it prevents contaminant dispersion into the work area by control-
ling it at its source.'™ Safety Statlons: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing
facilitis. Contaminated Equipment: Separate contaminated work clothes from street clothes and launder before reuse. Remove this matexial from
your shoes and clean personal protective equipment. Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene
especially before eating, drinking, smoking, using the toilet, or applying cosmetics,

Stor: physical damage to containers. Store in steel drums, in a cool, dry, well-ventilated area away from sunlight, heat,
ignition sources, and incompatibles (Sec. 5). Store large quantities in galvanized iron, black iron, or steel containers; small amounts in dark (amber)
colored glass bottles. Englneerlng Controls: To reduce potential health hazards, use sufficient dilution or local exhaust ventilation to control
airborne contaminants and to maintain concentrations at the lowest practical level. Design processes so that the operator is not directly exposed to
the solvent or its vapor. Do not use open electric heaters, high-temperature processes, arc-welding or open flames in TCE atmospheres. Adminls-
trative Controls: Consider preplacement and periodic medical exams of exposed workers with emphasis on skin, respiratory, cardiac, central and
peripheral nervous systems, and liver and kidney function. Employ air and biological monitoring (BEISs). Instruct employees on safe handling of

TCE.
Transportation Data (49 CFR 172.101)

DOT Shipping Name: Trichloroethylene Packaging Authorizations uantity Limltations
DOT Hazard Class: 6.1 a) Exceptions: 173.153 a) Passenger Alrcraft or Railcar: 60L
%)%[}l‘op USI?ICO; o b) Non-bulk Packaging: 173.203 b) Cargo Alrcraft Only: 2201

acking Group: c) Bulk Packaglng: 173.241
DOT Label: Keep Away From Food ) e e e rage Requirements
DOT Special Provisions (172.102): N36, T1 b) Other: 40 &

MSDS Collection References: 26,73, 100, 101, 103, 124, 126, 127, 132, 133, 136, 139, 140, 148,149, 153, 159, 163, 164, 167, 168, 171, 174, 175, 176, 180.
Prepared by: M Gannon, BA; Industrial Hyglene Review: D Wilson, CIH; Medlcal Review: AC Darlington, MD

Cq:yri‘hOl”Zlvmeitthhhh‘Capor\Lkm.Anymdu.oorvvwoduaiouthndnpuuhtuﬁpamh:imhpoh{bbdhdmuwhuhbiiyo(wmkmhla&w-pmm
e lly the puschascr’s respanaibility. Althoush reascnabie care has b Takirm m the rasration f ok el AT e~ .
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ATTACHMENTC

EMERGENCY PROCEDURES FOR EXPOSURE TO
HAZARDOUS MATERIALS/WASTE

1. Call ambulance or transport individual to hospital/clinic immediately. Don't forget to
take the HASP with you, it contains information on the contaminants expected to be found
on site and will assist the physician in his/her assessment of the exposure.

2. Fill in Potential Exposure Report, answering each of the questions to the best of your
ability.

3. Contact our physician(s) at EMR as soon as possible. The procedure is as follows:
a. Call EMR at 1-800-229-3674!
b. Ask tospeak with:

Dr. David L. Barnes;
Dr. Elaine Theriault; or

Ms. T.J. Wolff, R.N.

Note: During nonbusiness hours (after 6 p.m.) call 1-800-229-3674 and follow directions for
paging the aforementioned individuals.

4. Once in contact with any of these individuals, explain what has happened (they will
review the information on the form with you and may ask you te fax the form to them, if
possible), and allow either of them to speak with the attending physician.

5. When asked about payment (and they will ask), inform the Hospital/Clinic/Physician that
this is a "work related injury" and have them contact the Benefits Coordinator at
(412) 269-2744. Have invoices sent to:

Michael Baker Jr. Inc.
Attn: Benefits Coordinator
Airport Office Park, Bldg. 3
Coraopolis, PA 15108

6. Contact the Project Manager and the Project Health and Safety Officer as soon as it is
feasible, but wait no longer than 24 hours.
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POTENTIAL EXPOSURE REPORT

Baker Environmental, 1

Name: Date of Exposure:

Social Security No.: Age: Sex:

L Exposing Agent

Name of Product or Chemicals (if known)

Characteristies (if the name is not known)
Solid Liquid Gas Fume Mist Vapor
. Dose Determinants

What was individual doing?

How long did individual work in area before signs/symptoms developed?

Was protective gear being used? If yes, what was the PPE?

Was there skin contact?

Was the exposing agent inhaled?

Were other persons exposed? If yes, did they experience symptoms?

IOI.  Signs and Symptoms (check off appropriate symptoms)

Immediately with Exposure;

O Burning of eyes, nose, or throat O Chest tightness/pressure
O Tearing O Nausea/vomiting

O Headache O Dizziness

00 Cough [0 Weakness

O Shortness of breath [0 Heat flashes

O Delirium O Other

Delayed Symptoms:

O Weakness 0O Loss of appetite

O Nausea/vomiting "0 Abdominal pain

O Shortness of breath 0O Headache

O Cough 00 Numbness/tingling
O Other




Baker Environmental, -

POTENTIAL EXPOSURE REPORT

IV. Present Status of Symptoms (check off appropriate symptoms)

O Burning of eyes, nose, or throat 0 Nausea/vomiting

O Tearing O Dizziness

[0 Headache O Weakness

O Cough O Loss of appetite

[1 Shortness of breath O Abdominal pain

[0 Chest tightness/pressure O Numbness/tingling

[0 Cyanosis (bluish skin color) 0O Other

Have symptoms (please check off appropriate response and give duration of
symptoms):

Improved Worsened Remain Unchanged

V.  Treatment of Symptoms (check off appropriate response)

None Self-medicated Physician treated

VI. Name

(Attending physician)

VII. Hospital/Clinic

Source: EMR, Inc.
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